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Abstract
As we eat, we transform social, natural, and economic systems. Here we briefly explore these transformations.
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Introduction
Climate change and global warming have become common phrases in politics, at schools, and at dinner
tables. We, largely, understand that human impact on the environment is changing our world in both
predictable and unpredictable ways. Species are being lost at an alarming rate (Feldstein, 2017); weather
patterns are being disrupted and becoming more extreme (Neff, 2014); pests and invasive species are
wreaking havoc (Schapiro, 2018); the Amazon is in flames (McCoy, 2019); and plastics are choking out
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sumption patterns often related to food. Food is a strong cultural, personal, and political driver (Brown,
2012; Mbow et al., 2019). Food is, arguably, the primary resource for which we alter our environment:
land, water, and air. In the last 300 years, food production has led to the loss of 20% of grasslands and
forests worldwide and 30% of North American forests (U.S. Department of Agriculture [USDA], 2014).
Seventy percent of global freshwater is used for producing food (Food and Agriculture Organization of
the United Nations [FAO], 2017). A third or more of global human greenhouse gas (GHG) emissions
come from food production (Foer, 2019; Intergovernmental Panel on Climate Change [IPCC], 2013). So,
let’s talk about food.
Think about this for a moment: your food (in the U.S.) travels an average of 15 hundred miles
(24,140 km) before it reaches you, and sometimes much more (Henne, 2012). Your food may have even
traveled to various other continents and back before you eat it. The food you eat, in a few days or weeks,
may have traveled more than you have in your lifetime.
The food that we eat is no longer produced primarily by farmers. Farmers are just a peg in the vast,
global, and interconnected web of production, processing, distribution, and sales. Shopping at your local
supermarket is actually a global experience. Without even thinking about it, we regularly eat avocados
from Mexico, coffee from Ethiopia, bananas from Ecuador, shrimp from Malaysia, and fish raised in the
U.S., processed in Asia, and then shipped back to the U.S. for sale. In considering this global food
system, we must understand and address some very important questions. Who brings us our food, and
are they treated justly? How is our food shaping natural environments as it is produced and transported
to us? What can we do about it all?
Considering our “foodprint” in this way is essential because (1) “you are what you eat,” and (2) it
tells us a chilling story that is more relevant to social and climatic health than whether or not you bicycle
to work. So, let’s address these questions in turn.
Who brings us our food, and are they treated justly?
As your food travels thousands of miles through a complex national food web with almost 10 million
links (Lin et al., 2019), numerous people work to pass it along its journey, from farmers to farmhands,
processing-plant workers, truck drivers, barge captains, grocery-store employees, cooks, servers, and
more. In the U.S., 21.5 million people (14% of the population) work in the food supply chain (Food
Chain Workers Alliance & Solidarity Research Cooperative, 2016). These workers earn a median wage of
US$10/hour, which is significantly lower than the median wage across industries (US$16/hour). Additionally, these workers work in some of the most hazardous jobs, report significant levels of sexual
harassment (especially farm and restaurant workers), and are nearly twice as likely to use food stamps
compared to the general population (Food Chain Workers Alliance & Solidarity Research Cooperative,
2016; Jayaraman, 2016; Yeung, 2018). Foodservice workers report little opportunity for promotion
within their fields and consistently have among the highest turnover rates nationwide (Compensation
Force, 2017; Food Chain Workers Alliance & Solidarity Research Cooperative, 2016). Farmhands, a
majority of whom are Latino, also face harsh working conditions, pesticide exposure, wage theft, and
various other injustices, particularly when undocumented (Edelson, Monani, & Platt, 2018; Hernandez &
Gabbard, 2018; Marquis, 2017). In fact, service and farmworkers are exempt from pivotal national policy
protecting worker rights to unionize and earn a fair wage (Perea, 2010).
Furthermore, discriminative lending, redlining, and other practices that inhibit landownership have
impeded racial minorities, specifically Black Americans, from owning land and farming (Penniman,
2018). Today only 1.3% of American farmers are Black, and they only own 0.52% of American farmland
(while the Census reports that 13.4% of Americans identify as Black Americans) (Sewell, 2019). This is a
significant decrease from the 1920s, when 14% of American farmers were Black (Newkirk, 2019).
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In fact, race and gender disparities are pervasive throughout food work. Racial minorities face significant hiring discrimination (Jayaraman, 2016), and even after they are hired, minorities earn 44 to 80 cents
to the dollar of white workers (Food Chain Workers Alliance & Solidarity Research Cooperative, 2016).
This is not surprising from a national food system historically based on slave labor and the confiscation
of Native lands (Newkirk, 2019; Penniman, 2017, 2018). Even though almost 40% of food workers
identify as people of color and almost 35% of food workers are women, 72% of food industry CEOs are
white men, and 14% are white women (Food Chain Workers Alliance & Solidarity Research Cooperative, 2016). Women working in the food supply chain earn less than half of their male counterparts and
have historically been undercompensated for vast amounts of care work, including that related to food
production and preparation (Food Chain Workers Alliance & Solidarity Research Cooperative, 2016;
Patel & Moore, 2017). Such trends are reflected across the world as well. Globally, 65% of working poor
adults are employed in the food system (Townsend, Benfica, Prasann, & Lee, 2017). Many of these
workers produce food for sale abroad and find it difficult to meet the needs of their own households
(Patel, 2012).
Farmhands and service workers are not the only victims of the food system. Fewer family farmers
can survive corporate food competition and buy-outs, even though the large corporate farms that take
their place do scores of damage to environmental and social systems (Carlisle, 2016; Gustafson, 2014).
Between 1950 and 2012, the number of farms in the U.S. decreased by 40% and the average size
increased by 75% as small and midsized farms were lost (Imhoff & Badaracco, 2019). Today, the largest
8% of farm operations in the U.S. supply 80% of food sales (Neff, 2014). A majority of the remaining
small farms rely on additional nonfarmFigure 1. Old McDonald is Struggling
ing incomes for financial stability, and
less than half even make a net profit
Although family farmers represent the majority of farmers in
the U.S., they are increasingly unable to profit from and live off
from farming (Figure 1) (Higgins, 2019).
their farms (Klein & Locke, 2014).
American farmers receive 7.6 cents in
each dollar of sales from their raw products, a record low in the last 15 years
(USDA, 2017). Corporate interests and
sales, on the other hand, receive 85.4
cents of each food dollar (USDA, 2017).
Across the nation, farmers are aging;
almost a third are over 65 years of age,
and only 8 percent are under 35 (Neff,
2014). There is a deficit in both beginning and young farmers to take over
farming, as barriers to entry are significant and income instability tends to be
high throughout a farming career (Imhoff
& Badaracco, 2019; Niewolny & Lillard,
2010). Suicide rates among farmers are
among the highest of any occupational
group in the U.S. and have spiked with
recent historical flooding, the interData sources: USDA, Economic Research Service; and National
national trade war, and the pandemic
Agricultural Statistics Service, 2018 Agricultural Resource
(Gowen, 2019; Rosmann, 2017;
Management Survey. Data as of November 27, 2019, and U.S. Census
data 2018.
Weingarten, 2018). The recent
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disruptions in food markets and distribution due to the COVID-19 pandemic have mental health professionals bracing for a continued increase in mental health issues in farming communities and beyond
(Pappas, 2020; Singh, 2020).
These disparities are perpetuated by national policies that promote massive, monoculture, primarily
absentee-owned, commodity crop farms, particularly through the historic “get big or get out” influence
of USDA secretary Earl Butz of the 1970s (Gustafson, 2014). Butz focused on improving the quantity
and efficiency of commodity crop production. Unfortunately, the resulting policy set the stage for a reliance on large-scale monocrop and concentrated feedlot operations, which cause a great deal of damage
to local environments and social structures, as opposed to small and midscale operations producing
diverse and nutritious foods (Imhoff & Badaracco, 2019; Raff & Meyer, 2019). Fruits and vegetables, for
example, were (and still are) only considered “specialty crops” in the farm bill, the nation’s primary food
and farm legislation (Imhoff & Badaracco, 2019). Farmers in the early 1900s represented 36% of the
national population, whereas today, they represent under 2% (Neff, 2014; Pollan, 2015).
Even more extreme consolidation of power occurs among seed companies; over 200 years, we have
gone from thousands of local natural seed companies nationally to having primarily four large international
chemical and/or pharmaceutical companies dominating the seed industry (MacDonald, 2019; Schapiro,
2018). “Why chemical and pharmaceutical companies?” you may ask. It’s because seeds can be
engineered to depend on or even produce natural variants of specific chemicals such as pesticides and
herbicides (MacDonald, 2019). This improves plant growth in industrial settings but has severely
decreased the diversity and resilience of food plants and the availability of local seed varieties (Mbow et
al., 2019; Schapiro, 2018). Over time, our food system has evolved such that a smaller and smaller
number of larger and larger farms and corporations provide us our food.
Truth be told, you don’t have to work with food to eat. Therefore, we are all affected by injustices in
the food system. Let’s go back to food policy. We, the eaters, have historically received mixed official
messages about food. Take, for example, the comparison in Figure 2 between MyPlate nutritional
recommendations and actual governmental subsidies of those same food categories (Badaracco, 2019).
The historical rise of
Figure 2. Comparison of MyPlate versus AgSubsidy Plate
junk food from excess
Are national stakeholders on the same page about what food we should be eating? It
production of corn and
seems not. Compare the MyPlate nutritional recommendations to the equivalent plate if it
other commodity crops,
were developed based on agricultural subsidies of those same foods.
along with lifestyle
changes, are correlated
with a massive health
epidemic that is spreading worldwide (Gustafson, 2014). For the first
time in history, people
who are overweight or
obese globally outnumber those who are hungry (Capone et al., 2014).
Furthermore, “food”
that is calorie-dense but
of little nutritional value
tends to be cheap, mean- Source: The Edible Schoolyard Project, 2019 (42:39 of the video); new image created by the author and
Patti Davis and team.
ing that hunger and

20

Volume 10, Issue 3 / Spring 2021

Journal of Agriculture, Food Systems, and Community Development
ISSN: 2152-0801 online
https://foodsystemsjournal.org

overweightness often run parallel in populations that have historically been excluded from access,
autonomy, and opportunity for both economic growth and political influence (Fisher, 2017; Northridge
et al., 2003).
In an age where many infectious diseases are controlled (of course, COVID-19 has provided an
exception), we are instead overrun with food- and lifestyle-related conditions such as obesity, coronary
heart disorder, and type 2 diabetes, even in children and particularly in Indigenous, Black American, and
other historically disadvantaged communities (Fisher, 2017; D. M. Nestle et al., 2015). The Centers for
Disease Control and Prevention (CDC) reports that 39.8% of Americans are obese, with even higher
rates among minorities (CDC, n.d.). The obesity epidemic costs the U.S. an estimated total of US$1.7
trillion annually between health care costs (US$480.7 billion) and lost productivity (US$1.24 trillion)
(Milken Institute, 2018; Waters & Graf, 2018). In response to health woes and negative messaging about
body image, individuals often become wrapped up in the massively confusing culture (and US$60 billion
a year industry) of dieting (M. Nestle, 2013). Instead, eating can be as simple as, “Eat food. Not too
much. Mostly plants” (Pollan, 2008, p. 1)—that is, if those foods are accessible to a given population.
Overconsumption worldwide exists simultaneously with malnutrition. Globally, 836 million people
(12% of the world’s population) live in extreme poverty (less than US$1.25 a day), and approximately
one million children a year die from the effects of starvation (Capone et al., 2014; United Nations [UN],
2015). In 2019, 10% of Americans (35 million) were food-insecure (defined as individuals who “experience limitations in access to adequate food to the extent that it causes changes in diet or reduced food
intake” [Weinfield et al., 2014, p. 132]) (USDA ERS, 2020). Twenty percent of food-insecure Americans
are children, and 10% are elderly (Feeding America, n.d.). Furthermore, food insecurity rates are significantly higher among Black Americans (25%), Native Americans (23–45%), and Hispanic Americans
(26%), compared to White Americans (10%) (Neff, 2014). Disruptions in employment, food distribution, and social systems generally due to the COVID-19 pandemic have led food insecurity rates to spike
to over 15%, with the greatest impact being on communities of color and other communities that were
already experiencing increased food insecurity before the pandemic (Hake et al., 2020).
Similarly, through historical social, economic, and resource disenfranchisement, these populations
often find themselves in communities characterized as food deserts (also called areas of food apartheid),
with limited access to grocery stores and fresh produce (Penniman, 2018). Only 8% of Black Americans,
for example, live in a neighborhood with one or more grocery stores, compared to 31% of White
Americans (Penniman, 2017).
Yet, we produce enough food to feed all world citizens twice their daily nutritional needs (about 2,000 calories). In
the U.S., almost 4,000 calories of food are available per man, woman, and child (M. Nestle, 2013).
Globally, over 5,000 calories of food directly edible by humans are produced per person annually; that
figure almost doubles if you include food produced to feed animals (Berners-Lee et al., 2018). Food is
available and abundant, but poorly distributed.
It may be becoming clear that food is, in fact, very political (Poska, 2019). Food has historically had
implications in power and social activism (Bellemare, 2015). The Arab Spring was preceded by disruptions in food prices (Perez, 2013). Mexican drug cartels are increasingly taking control of forests and
farms to benefit from avocado revenues (Linthicum, 2019). Land grabbing, or the acquisition of large
swaths of fertile foreign land by governments and corporations without proper compensation to the
local stakeholders, has increased dramatically as food and climate change become more pressing
(Margulis et al., 2013). The World Bank estimates that 45 million hectares had been acquired through
transnational purchases between 2008 and 2012 in all continents, save Antarctica (Rulli et al., 2013).
A plethora of food movements, including those related to social justice, food sovereignty, slow food,
organic food, vegetarianism and veganism, and more have utilized food to drive positive social and

Volume 10, Issue 3 / Spring 2021

21

Journal of Agriculture, Food Systems, and Community Development
ISSN: 2152-0801 online
https://foodsystemsjournal.org

environmental change (Neff, 2014). Racial justice movements of the 1960s, for example, focused on
food sovereignty and food justice for Black Americans in communities, schools, and places of work
(Penniman, 2018). Food continues to be essential to social justice movements today (Simley, 2017). The
COVID-19 pandemic has also brought food to the forefront of personal and political discourses, with
strong advocacy (often met with political resistance) to improve food security (Hake et al., 2020), the
working conditions and wages of essential food works (Wozniacka, 2020), food system resilience
through localization and decentralization (Lal, 2020; Mejia et al., 2020), and much more.
In order for our food to be just, it has to be produced in a system that values the people who produce it and the people who eat it (Rodman-Alvarez & Colasanti, 2019). This system must value individual and community health over wealth (Gaddis et al., 2020). Just some of the changes that can be made
are creating intentional policy to ensure just distribution of and access to healthy food; improving economic opportunity for food chain workers worldwide; instigating legislative reform around worker rights
and wages; limiting the power of Big Food, agriculture, pharmaceutical, and chemical companies on
markets, food prices, and policy; and restructuring subsidies to support midscale, sustainable, and diverse
agriculture.
How is our food shaping natural environments as it is produced and transported to us?
Imagine flying over a landscape. Maybe you’ve flown in a plane. Some of the most distinct topographical
features you’ll see are those related to food production: the characteristic square and circular monocultured fields, the irrigation ponds, and the sparsity of forests where they have historically dominated. Land
use and other environmental impacts related to food production change natural ecosystems drastically.
Let’s start with water. On our water-covered planet, less than 1% is accessible freshwater. We use
70% or more of that water for agricultural and livestock production (FAO, 2017). It takes about 13 liters
(3.4 gallons) of water to produce a tomato, 140 liters (37 gal.) for a cup of coffee, and a whopping 2,400
liters (634 gal.) to produce a hamburger patty (Hoekstra, 2008; Water Footprint Calculator, 2020). At the
same time, 1 in 3 people globally does not have access to safe drinking water (World Health Organization [WHO], 2019). In addition, agriculture and livestock produce overwhelming amounts of pollution
that run into surrounding water bodies. Contamination is widespread and has been documented in 80%
of U.S. streams (National Critical Zone Observatory, 2012; Thyberg & Tonjes, 2016). Nutrient and
sediment displacement by agriculture also weakens aquatic systems. Specifically, eutrophication, or excess
nutrients causing algal blooms and eventual anoxia in aquatic systems, is the leading cause of waterbody
degradation, affecting 65% of U.S. waterways (National Oceanic and Atmospheric Administration
[NOAA], 2019). Eutrophication in the U.S. alone is estimated to cost US$2.2 billion annually (Chislock
et al., 2013).
The significant amount of waste produced from concentrated animal feed operations (CAFO) is of
particular concern as well (Imhoff & Badaracco, 2019). In the U.S., more than 335 million tons of dry
manure (laden with chemicals and antibiotics) is produced annually from swine, poultry, and cattle
operations; much of that waste is stored in lagoons (USDA, 2004). A single CAFO can produce more
lagoon wastewater than a human city, with significantly less regulation around pathogen removal and
treatment of said water (Neff, 2014; Raff & Meyer, 2019).
Oceans are also suffering. Historic overfishing and pollution have led to fisheries crashing, coral
reefs being bleached, and habitats being destroyed (Li et al., 2016; Springmann et al., 2018). Plastic may
soon outnumber plankton as 8 million metric tons of plastic waste—not just straws and bags, but food
containers, jugs, bottles, packaging, and more—enter the oceans annually (Lauridsen, 2015). The
increased use of disposable masks and personal protective equipment (PPE) related to the COVID-19
pandemic has only exacerbated this problem (Cordova et al., 2021; De-la-Torre & Aragaw, 2021).
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Deterioration of ocean health also directly affects the 800 million people worldwide who rely on fishing
for sustenance (World Wildlife Fund [WWF], 2018).
Agricultural and livestock practices, especially those of large monocultures, also severely deplete soils
(Miller, 2013). Soil is the basis for all food production as plants grow in soil and livestock eat plants. But
nutrient depletion in soil results from high-density and highly mechanized agriculture and land-use
changes. Also at stake is the physical integrity of soil. Poor soil lacking proper amounts of organic
materials is more prone to erosion, as became terribly evident in the Dust Bowl of the 1930s (Imhoff &
Badaracco, 2019). Such impacts still lead to the loss of more than 1 cm (0.4 inch) of topsoil annually in
the U.S. (National Critical Zone Observatory, 2012). Globally, a third of soils are considered somewhat
to severely degraded (Neff, 2014). Ironically, another threat to farmland is that of urbanization. In the
U.S., 40% of agriculture production occurs at the “urban-edge,” making it vulnerable to urban expansion
(80% of Americans and 50% of the world’s population live in cities, and such urban areas are expanding)
(Neff, 2014; U.S. Census Bureau, 2016).
As with water, fertilizers are a significant factor in land degradation. Phosphorous, an important
component of fertilizers, is extracted from mines worldwide. Scientists warn of the limited nature of
phosphorus and the significant amount of radioactive byproduct (5 tons of this waste for each ton of
phosphorous extracted) resulting from phosphorus extraction (Cordell et al., 2009). Food justice
becomes relevant again here as, paradoxically, Africa is one of the top producers of the essential
phosphorus with which we grow food and is the most food-insecure continent (Syers et al., 2011).
Also at stake is the air we breathe. The processing of food produces air pollution and significant
amounts of the GHG emissions that lead to climate change (Poore & Nemecek, 2018). In fact, a third or
more of anthropogenic GHG emissions, much of which comes from meat production, originate from
the global food cycle (Foer, 2019; IPCC, 2013; Venkat, 2011). Minority communities and people of color
are frontline communities in climate change, as they are disproportionally exposed to the resulting
degraded air, water, land, and social systems (Chiapella et al., 2019). Forests, one of the planet’s main
mechanisms for sequestering GHGs, are being lost at a rate of about 13.5 million hectares (33.4 million
acres) worldwide per year, mostly due to agriculture and illegal logging. This rate of loss is, unfortunately,
faster than forests can regrow (Silver et al., 2000; WWF, n.d.) (see Figure 3, below). Even considering
forests planted to offset said deforestation, net deforestation has increased significantly since the 1990s
(Lindquist et al., 2012). Deforestation and forest slash and burn are attributed to 12% or more of global
anthropogenic GHG emissions (World Bank, 2019). Tropical rainforests sequester 228 to 247 gigatons
of carbon annually; the fact that we are losing that capacity at such a critical time should immediately
cause one to pause and consider the vastness of the impact (WWF, n.d.).
Now, let’s talk about one more thing.
Humans exploit natural, social, and economic systems to produce (cheap) food, and then we waste it. In
fact, we waste a whole lot of edible food and all the resources that go into it. Nationally 40%, and
globally 30%, of food produced is wasted annually (Lipinski et al., 2013; Thyberg & Tonjes, 2016). To
put that into perspective, 32.4 million hectares (80 million acres) of farmland in the U.S. are used to
produce food that we never eat (ReFED, 2016). More than 10 million pounds of produce never leave
farms due to cosmetic imperfections (ReFED, 2016). Thirty-five percent of the freshwater, 31% of the
cropland, and 30% of the fertilizer in the U.S. are used to produce food that never gets eaten (Johns
Hopkins Bloomberg School of Public Health, 2015). An estimated 40% of seafood caught is considered
“bycatch” or unintended fish catch that is thrown back, usually dead—wasted before it even reaches a
dock (Feldstein, 2017).
On top of all that, the COVID-19 pandemic led to a spike in wasted food, both preconsumer (due
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Figure 3. Example of a Food Chain Cycle

Photos courtesy Pexels and Pixabay. Image created by the author and Patti Davis and her team.

to disruptions in distribution and markets) and postconsumer (as people eat and cook more at home)
(Aldaco et al., 2020; Yaffe-Bellany & Corkery, 2020), although there is hopeful evidence suggesting that
improved home skills will eventually decrease household food waste overall (Roe et al., 2020; Seeley,
2020).
The average American wastes more than half a pound of food a day (Thyberg & Tonjes, 2016). The
average American family spends between US$1,350 and US$2,275 per year on food they purchase but
never eat (Waters & McNamara, 2015). Food waste costs the nation an estimated US$218 billion and the
world US$2.6 trillion annually (Feldstein, 2017). Twenty percent of landfill-bound waste in the U.S. is
wasted food (Schwab, 2012). Once in the landfill, wasted food releases carbon dioxide (CO2) along with
the even more potent GHGs methane and nitrous oxide (Gunders, 2012). Food waste alone produces an
estimated 8% of anthropogenic GHGs globally (FAO, 2013). The global food system impacts our world
in overwhelming ways, yet we waste that impact on the food that is not eaten. As we waste food and
resources at an alarming rate, hunger is prevalent, both nationally and internationally (Capone et al.,
2014; Weinfield et al., 2014). For this reason, food waste has been deemed “the world’s dumbest
problem” (Ahmed, 2019).
And it’s not just the food that is being wasted. Once again, let’s take a bird’s eye view, this time over
a grocery store. Do you see food? No, besides the produce section, we see only plastic and paper
packaging—trash. The U.S. Environmental Protection Agency (EPA) estimates that 29.9% (80.1 million
tons) of landfill-bound waste in the U.S. is packaging (U.S. EPA, n.d.).
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So, what do I do?
Ok, so we’re eating injustice and drowning in trash; how can we redesign the food system? When dealing
with a global system, the solution is never simple. But a global system does allow everyone, from policymakers to home gardeners, to help make a difference in their own way. We can start by understanding
the complexity of the food system, the impacts it has on social and environmental justice, and the entry
points for change. We have only just scratched the surface in this article.
Additionally, the COVID-19 pandemic has made clear what has always been true: our food workers
are the core of our livelihoods. They are essential. Our response, though, has been mixed. While local
growers, fishers, and communities work to decentralize, find new markets, and distribute much-needed
resources, our administration works to deregulate the industry and marginalize many food workers,
further entrenching an already-unjust food system (Grillo, 2020; Held, 2020; Jordan, 2020; Mejia et al.,
2020; Sethi, 2020; Wozniacka, 2020). In a moment of crisis, there may be a moment for food system
change.
Small steps for change include voting with your fork (eating intentionally to reflect your values),
planning meals to avoid waste, composting at home, planting a garden, and many other lifestyle changes
(Gunders, 2015; Gustafson, 2014). But settling for small lifestyle changes won’t make broader change. We also need
to vote with our ballots, address systems of inequity nationally and worldwide, and restructure our
understanding of and policy around food and consumption (M. Nestle, 2013; Penniman, 2017; Simley,
2017). Consider your niche, your career, your hobbies, and how you might develop the knowledge, skills,
and networks to mobilize this change. We must work as a collective to make a real difference (Foer,
2019).
In summary, we are what we eat. Currently, we are eating a food system that is creating imbalances in
social, natural, and economic systems. Let’s fix our food system.
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