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Unhealthy on-campus 
dining and cafeteria

More than 1.7 million 
Pennsylvanians, or 13.8 percent, 
experience food insecurity (2015)

If corner stores and fast 
food chains sell fruit, they 
sell pieces individually, 
which makes it much more 
expensive

Processed food are high 
in salt, saturated fat, and 
added sugar

Nutritional values and 
labeling is often 
unclear to consumers

Poverty Geography

Demographics

73% of  PA residents who live in a 
“limited
supermarket access” area 
also live in a low-income area

Significant reliance on food acquisitions at stores 
and markets for staple foods such as grains, 
noodles, sugar, and oils

Risk of "poverty trap" where smallholders produce food 
from a degraded resource base, either because they have 
degraded it or because they have been forced to the 
margins of local society, and many times, both

Downsides of being a smallholder

May include locally well-to-do "hobby farmers", but 
the majority of smallholders are relatively poor

Smallholders 

Food producers who own less than 
2-3 hectares (approximately 7 acres) 
of farmland, suffer from lack of 
resources and low yield

Smallholder businesses can 
embody some of the most 
efficient use of resources in 
use today

Organizations produce 
smallholders by teaching 
community members how 
to garden

Sankofa Village Community 
Garden in Homewood

East End Food Co-Op

Produce Marketplace 
in Clairton

Black Urban Gardeners and 
Farmers of Pittsburgh provides 
free farmers markets

 Grow Pittsburgh

Alternative, community-based 
food networks in Pennsylvania

Encouraging relocalization, which 
brings food producers into closer 
contact with consumers

Supporting small and 
medium-scale farmers and 
invigorating rural life

  Organic food

Locally-produced food

Lower-cost vegetables from 
globalized, large-scale market Locally-produced food 

coming at a higher cost

The immense scale of malnutrition and 
unhealthy diets
calls for putting the priority of  
local and organic food into
context

 Strategies for change
Greater supermarket access
and food 
streams from the
globalized food system

Lower quality ingredients
mainly 
composed of high fat and
oil contents

Methane release

Fossil fuels burned to
generate 
electricity for
processing and 
refrigeration of food

Surplus of dairy and meat

  Increased food insecurity

Unhealthy food and 
beverage advertisements 
directed at children

2018 US Farm Bill

Ended or cut benefits for 
a substantial number of 
low-income people

Michelle Obama's Let's Move 
program set nutritional standards 
and guidelines for public school 
lunches

Vending machines and snack 
bars in schools are filled with 
unhealthy options, counteracting 
the guidance placed by Michelle 
Obama's 'Let's Move'

 reduced productivity and crop yield

Increased proliferation of weeds

  Accelerated life cycle of insects

Increased intensity and 
frequency of
extreme 
precipitation events

 Increased soil erosion   Increased pesticide use  Calls for more 

Ecological Modernization

The idea that environmentally sustainable 
methods as relatively interchangeable 
replacements for synthetic chemical 
inputs in modern agriculture

Organic food is made more affordable

Multinational conglomerates and some 
large family-owned farms control much 
of the large-scale production and 
distribution of organic food

For those in poorer communities, optimal 
freshness of
produce (locality), or a complete 
absence of pesticides
(organic) can be of smaller 
benefit to health in the overall
food supply than 
orienting diets away from processed fats
and 
towards greater vegetable consumption

Seasonal access to
farmers 
markets
for local produce

  Home and
community
gardens

Increase supermarket efforts to include 
regional and
local produce

Globalized food system driven 
by
profits and not human health


Agricultural
contributions

Nitrogen and CO2 
released
from livestock

Irrigated agriculture Digestion and decomposition 
of manure from
ruminants

Loss of above-ground 
vegetation when
grasslands

and forests are converted 
to
farmland

Food systems contribute between 19 and 29%
of 
global anthropogenic greenhouse gas
emissions

Petroleum used for
tractors

and other food transport vehicles

Natural gas use in 
fertilizer production

Mass quanitities of
water use 
for
maintaining livestock

Lobbying from dairy and meat
industry 

Got Milk? campaign

headed by the USDA

USDA partnered with fast food chains 
like
Dominos and Taco Bell to create recipes with 
an
excess of cheese and other dairy products

Meat has adverse 
impacts on
health 
when eaten in excess

BIPOC are more likely to be 
lactose
intolerant due to centuries 
of cultural
differences in diet

Students required to get milk

with federal school lunches

Compromised soil quality

Farming adaptations
� Diversifying crop rotations�
� Integrating livestock with crop production systems�
� Improving soil quality�
� Minimizing off- farm flows of nutrients and pesticides�
� Implementing more efficient irrigation practices

Increased antibiotic use on livestock

Meat and dairy industry 
contribute to the development 
of
superpathogens

COVID-19

While COVID-19 was not a super 
pathogen,
it showed how quickly our 
structure an
collapse when disturbed.

A more
contagious/dangerous super 
pathogen is
inevitable if antibiotic use in 
livestock
continues.

Job disruptions during 
the pandemic

Redistribute food supply
to 
solve hunger crisis

Subsidize regenerative
farming 
techniques and
end the use of 
destructive
methods

End subsidies for foods 
that harm
societal and 
planetary health

Design permaculture farms 
that yield more
crops per unit 
compared to intensive 
farms
while repairing soil

New technologies:


Vertical farming


Self-sustaining cities

Fast food culture

Modern fast-consumption
culture and
lifestyle 
influence
people's diet to
consist of food
that is 
quickly
consumable,
inexpensive, and
easy to 
dispose
of

These drugs are
becoming less 
effective at
destroying the bacteria 
that
cause potentially deadly
illnesses, 
such as the superbug
MRSA

160,000 deaths a year in the U.S. 
are
caused by antibiotic-resistant infections, 
the fourthleading
cause of death in the U.S.

Low-income Households

Social isolation Chronic or acute 
health problems

High medical costs Low wages
Lack of 
affordable 
housing

Students lack experience with cooking, 
gardening, and healthy eating habits

Increased obesity rates

Damaging emotional 
relationship with eating

Higher health 
care costs

Deficiencies in nutrients

Lack of financial 
resources for food

Undernutrition

Overconsumption of 
nutrients

Overnutrition

Short term effects

Long term effects Shorter height, obesity, lower 
economic productivity and earning, 
long term effects

27% of Pennsylvania 
residents live in rural 
counties

Illness, weakness, delayed physical 
and mental development, irritability, 
poor appetite, low weight for age

Short term effects

Long term effects Obesity, cardiovascular disease, 
hypertension, cancer, and type-2 
diabetes

Weak immune system

High levels of saturated fat 
impair learning and memory

PROBLEM

K-12 Students and Children College Students

ABOUT

2011 USDA rule about Geography 
Preferences allows schools to implement 
a geographic preference during the formal 
purchasing process to favor local, 
unprocessed agricultural products

Racism

National 
Educational 
Policy

Smart Snacks

In 2013, the USDA created the Smart Snacks in School 
standards to improve the quality of competitive foods. 
Smart Snacks standards limit the fat, sodium, sugar, and 
calorie content of competitive foods; require that the 
foods be “whole grain-rich;” and set other nutrition-based 
requirements

SNAP Benefits 
(previously known 
as food stamps)

SNAP Benefits policy do 
not fully cover 
individuals' costs

Not everyone qualified 
for SNAP enrolls in the 
program

10% of Americans 
are on SNAP (2019)

Fresh Access Program enables shoppers to use their 
food stamps to buy fresh, nutritious, and 
locally-grown food



Food Bucks give Fresh Access food stamp shoppers 
an extra $2.00 to spend on fruits and veggies for 
every $5.00 they spend in food stamps

SNAP benefits total budget has 
decreased from 2013 to 2019 
but increased in 2020

The Fresh Fruit and Vegetable 
Program (FFVP) is a federal 
program that reimburses 
elementary schools for purchases 
of fresh fruits and vegetables

The USDA has allocated $5 million a year 
for the Farm to School Grant program, 
which is divided among Support Service 
grants, Implementation grants, Planning 
grants, and Training grants

Federal nutrition 
standards for meals at 
public schools Grades K-12:


Fruit: One full cup

Grain: Two servings of whole grains 
(Meat or meat alternates may be used in 
place of a grain, as long as one grain 
serving is already part of the meal)

Milk: One cup of milk 

Meal Policy for Educational Institutions: Meals must meet 
both minimum and maximum calorie requirements for the 
age group to which they are being served, according to the 
U.S. Department of Agriculture (USDA) standards. School 
districts must create a local wellness policy

Redlining

Racial wealth 
divide

Employment 
Discrimination


Healthcare 
discrimintation

Advertisement
of fast food 
as
desirable and
good

Lack of awareness and dicussion on 
the importance of nutritional health 
on a daily basis

Industrialization causes 
people to grow busier, 
making fast food an optimal 
meal that is cheap and quick 
to consume

Community Take Out provides healthy meals to 
those in need
 while simultaneously supporting 
local
restaurants

412 Food Rescue rescues unsellable but 
perfectly good
food and gets it to nonprofit 
organizations that serve
those who are 
experiencing food insecurity

Single Stop provides access to the 
services people need beyond
food 
support

Ugly CSA allows consumers to buy “ugly” 
fruits or veggies that are not pretty
enough to 
be sold in grocery stores but are good to eat

Hidden Harvest is an urban gleaning program that 
redistributes harvested fruits and vegetables

Good Food Project stabilizes and transform 
surplus food into
healthy meals

The City of Pittsburgh does not 
collect food waste for recycling

BUGS: Black Urban
Gardeners 
and
Farmers of Pittsburgh
Co- op 
(BUGS) in
implementing a
nutrition 
education
program 

Series of community-oriented 
cooking demonstration
videos

Go-to guides for grocery shopping 
at utilizing SNAP benefits

Education Programs

Cultural relevance 

Affordability


Food Apartheid


Poor 
nutrition

Access to culturally relevant food is 
an
important way to preserve food traditions

Abundance of 
corner
stores, dollar stores, 
and
fast food restaurants

Lack of grocery
stores 
in low-income areas

A grocery store needs a high
volume of 
shoppers from a
variety of income levels     

Stores see the potential for
theft in 
poor communities

Population density, along with
consideration 
of street visibility, other
businesses in the 
area, and marketplace
saturation Profits and lack of
concern 

for
human wellbeing

Urban farming
does 
not
sufficiently provide
all 
nutrients and is costly    

Gardening can be a great way for
people to 
access culturally relevant
ingredients

Pittsburgh's
transportation is a 
barrier to food
access

Lyft's grocery access
program

InstaCart Delivery App

Grocery store pickup services

Port Authority’s limited routes 
and unreliable timing

Pittsburgh's mountainous
geography 
is a barrier to
food access

Mileage from major 
grocery stores

Locations and sidewalks

29.7% of adults are obese 
in
Pittsburgh (2019)

Child food insecurity
rate 
is at 15.5% (2018)

Pittsburgh Food Policy

Sets standards for lunches and food 
purchased and distributed by schools

Grab and go
meal programs for
students 
in pittsburgh
public schools

In-school “pantries” for students to take 
snacks and self care items

School lunches are not

free in every district

Individual districts can decide 
whether to include nutrition 
related classes

Private Schools Diocese of Pittsburgh

Pittsburgh Public Schools

School Districts

Food Programs 

K-12 Education

Allegheny County launched a 
free food distribution
site map 
for exacerbated food insecurity 
during
the COVID pandemic

The majority of Black 
neighborhoods are in high 
or extreme poverty

Geographically isolated 
neighborhoods with limited 
port authority access

Disproportionately high 
number of fast food chains 
in black BIPOC 
neighborhoods

Disproportionately low 
number of grocery stores in 
BIPOC neighborhoods

Residential Segregation

Racism

Required Body Mass Index (BMI) 
screenings measure student 
health using height and weight

Vending machines, snack bars, and 
school lunches provide poor quality 
food and drink options

or

Input/Output

Scalar Levels

29.7% of adults 
in
Pittsburgh are obese.

Food Loss

Food lost in upstream stages of 
production such as harvest, storage 
and transportation

Food Waste

items that are fit for human 
consumption but thrown away, 
often at supermarkets or by 
consumers (downstream)

Time

1 in 5 Pittsburghers are 
considered food insecure.

73% of PA residents live 
in a limited access 
supermarket area.

Lack of money 
and time

Paying for processed 
foods for convenience 
and cost

Poor eating behaviors

Lower sleep quality

Lower grades

Not everyone that is eligible for Pittsburgh 
food access programs utilize them due to lack 
of awareness, stigma of getting help, and 
eligibility requirments.

PROBLEM

Because of the narrow and targeted audience, it may be 
difficult to reach them with a campaign. 

BARRIERS / NEGATIVE EXTERNALITIES

PROBLEM

ROLE OF DESIGNERS

For such an ambitious goal, transition designers can 
work alongside stakeholders, like politicians and 
farmers, to develop solutions in community contexts 
to shift mindsets and redesign the global system to 
work for the many and not the few.

Designers can research and create 
documentaries to investigate the government’s 
relationship with the dairy industry to educate 
the public about harmful and hazardous 
practices such as animal abuse. Changing the 
system design can improve information flows.

ROLE OF DESIGNERS

BARRIERS / NEGATIVE EXTERNALITIESBARRIERS / NEGATIVE EXTERNALITIES
Delay and opposition of action

by government.

INTERVENTION

Because dietary habits are often carried from childhood into 
adulthood, it is important to establish healthy eating habits 
early on. A reformed school lunch program for k-12 schools 
is necessary to teach about different options/access to 
sufficient nutrition, reduce processed food options, and 
create agency within students. Changing program structure 
can change the mindset and behaviors of students. 

ROLE OF DESIGNERS

Designers can deisgn, implement, and evaluate programs 
that encourage healthy options. Kyushoku is a school lunch 
program in Japan where students work together to harvest, 
prepare, and serve lunches. This program increases 
engagement and learning about their eating habits. In the 
United States, a similar program where students are able to 
engage in gardening, preparing, and cooking can create a 
more holitic understanding of the food that they choose and 
eat.

PROBLEM


Frozen meals and processed foods in school 
lunches negatively impacts students’ physical 
health and ability to learn. 

BARRIERS / NEGATIVE EXTERNALITIES

Because education is state and local responsibility, 
states may oppose school lunch reform due to cost 
and time, and degree of agency may vary by state.
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Although the global food system produces 
more than enough food to feed everyone 
on Earth, largely unregulated corporations 
driven by immediate profit has lead to an 
unequal distribution of the world’s food 
supply. Producers maximize profits by 
processing their foods to increase shelf 
life and using environmentally damaging 
agricultural and transportation practices.

Nutrition access is the availability, accessibility, and affordability of fresh, 
healthy food. Food access mostly affects low-income rural and urban 
neighborhoods and communities of color, affecting food insecurity and diet 
of individuals. Additionally, COVID-19’s disruption of employment and 
in-person education has exacerbated the issue and has created more 
urgency to address the problem. On the surface, factors such as geography, 
food prices, and transportation create barriers for individuals from 
accessing food. However, underlying factors such as systemic racism, 
global food market, and lobbyists have made this problem complex and 
unsolvable with one clear solution. 



Our map addresses nutrition access on an individual, city (Pittsburgh), state 
(Pennsylvania), national, and global level to completely understand the 
scope of the issue. Within each scale, we have proposed an intervention that 
has potential to alleviate the issue. Our application of STEEP emphasizes 
the complexity of the issue as it covers multiple lenses. 


Black and Hispanic Communities
Single-Mothers

Black and Hispanic households with 
children are twice as likely to struggle to 
afford food compared to white households

Lack of awareness 
of qualifcation

Stigma

Eating disorders

Increase risk of obesity

Maternal depression 

Food insecurity

Gestational diabetes, iron 
deficiency, and low birth 
weight

Unemployment

ROLE OF DESIGNERS

Designers can build agricultural equipment or the analytics 
of eco-friendly farming methods that optimizes the crop 
yield for the area of farmland, which in the long run could 
replace conventional farming modes that are suffering from 
arid land and and environmental hazards.

BARRIERS / NEGATIVE EXTERNALITIES

Current models introduce techniques and equipment that 
are automated to increase yield, which could threaten the 
job of farmers.

15% of Pennsylvania’s rural 
households lack of broadband

Limited use of online 
ordering and delivery 
services for groceries and 
medicine

Lack of awareness 
of existing resources

Higher risk of 
chronic diseases

Poor management 
of chronic diseases

Decreased 
health-related 
quality of life

17.4% of Pennsylvania 
residents are 65 or older

53,157 farms in 
Pennsylvania

Exposure to 
pesiticides and 
fertilizers

Exposure to 
UV rays
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Farmers

Livestock for fast food is grown
in crowded, 
unsanitary, and
stressful environments

Chronic and acute health risks

Lower monetary sum

Food insecurity

Lack of proper nutrition
Malnutrition

Lower economic 
productivity

Food apartheid        

Public transit

Residential

segregation

GeographyPittsburgh, PA

Nutrition

Access

Small holders in 
need of support

Organizations and 
food networks 
aiding smallholders

Relocalization 

Local farms thriving

Relatively 
low capital

Heavy reliance on 
store bought food

Poverty trap

Hungry children are 3x more likely 
to be suspended from school and 
2x as likely to repeat a grade and 
need special education.


Exhausted soil 
water supplies

America's more 
sedentary jobs and 
general lifestyle

Unhealthy and 
imbalanced 
overall diet

Unhealthy, lower 
quality
food is 
cheaper
than fresh 
produce

Consuming large proportions of 
"empty calories" without fiber, 
high-quality fats, sufficient 
vitamins, minerals, proteins for 
lower cost

"Diseases of affluence"

like heart disease and

type 2 diabetes, which 
disproportionately

affects rural and BIPOC 
communities

Since BIPOC Americans are shut out 
from the same job opportunities, 
they also have less access to 
quality, affordable healthcare

Since they must pay more out of 
pocket, BIPOC and rural families 
are often forced to choose 
between paying for

medical care or food

Hilltop and Homewood are 
Pittsburgh’s most vulnerable 
neighborhood or food insecurity

Climate Change

Increased 
transpiration rates

Rising temperatures

Exhausted soil 
water supplies

5 Years 5 Years 10 Years 25 Years 50 YearsEcologies of Interventions

Drought 
stress

KEY HUNGER BY THE NUMBERS

Crops are sent overseas to be
processed 

Intraconnections

Interconnections

Interventions

Feedback Loops

Leverage Points

Social

Technological

Economical

Environmental

Political

Food Delivery Fees

Farmers overplant to control for adverse weather 
and end up with surplus if conditions are favorable

Retailers' high aesthetic standards for fruits and 
vegetables mean "non-perfect" produce may not 
be transported

In low-income countries, limitations in harvesting 
technology can result in damaged produce or 
poor yield

All-you-can-eat buffets and BOGO deals encourage people to 
buy more than they can eat, and disposable income indicates 
ability to waste leftovers

Supermarkets refuse to stock odd-looking, but edible produce 

Customers expect fully-stocked shelves

Confusion over labeling: best by, use by, sell by

It takes more time to prepare 
fresh
food compared to 
frozen meals, which
may be 
high in
sodium, sugar, and 
calories

Students who lack food may 
also lack stable housing or 
struggle with transportation 
and health issues

Higher stress

Food labeling is extremely
subjective and 
inaccurate, providing
wrong impressions 
of what is
healthy

Accurate food labels and calorie 
counts on fast food menus lead 
to no significant dietary
changes

Rising tuition and 
costs of living

INTERVENTION
A paradigm shift to overhaul the global food system

prioritizes feeding everyone over making profit.

Because of the sheer power of these 
conglomerates and the difficulty involved with 
getting legislation passed, making meaningful 
change within the system may prove difficult or 
even impossible. 

INTERVENTION
USDA should direct funding to sustainable 
agriculture development, supporting small 
farmers, and helping BIPOC farmers access 
land.

INTERVENTION
Introducing farming techniques that do not utilize hazardous 
chemical substances, such as an indoor vertical farm can 
minimize pollution and amounts of wasted water. Changing 
system intent allows farmers to be mindful of environmental 
and health complications.  

The USDA’s funding and support of the

dairy industry causes overproduction and 
excaberates the effects of climate change due to 
the industry’s unsustainable practices.

INTERVENTION
To increase use of programs, a campaign can help increase 
awareness and reduce stigma. Additionally, because people 
of color are the most vulnerable demographic to food 
insecurity, reducing eligibility restrictions and diversifying 
participants that design and implement the programs can 
establish the communities of color's needs. Changing the 
system design can improve information flows. 

ROLE OF DESIGNERS
Designers can create graphics and visual languages for the 
campaign as well as improve program websites. Websites 
such as BigBurgh provide great resources, but are hard to 
navigate due to poor user interface.

PROBLEM
Due to pollution and industrialization, lead and other 
metals end up in PA’s soil which impacts crop yield 
and consumer/farmer health. 

Sacrifice own nutrition from 
children going hungry

Pennsylvania provides additional support for lunch to 
schools that do provide breakfast

For breakfast, the state provides $.10 per meal 
served. For lunch, if a school does not provide 
breakfast, it only receives .$10, if breakfast 
provided to less than 20% of students the rate is 
$0.12, and for breakfast served to more than 20% 
the rate increases to $0.14

Economic 
factors

RoBotany: an automated agriculture 
business in PA that promotes indoor 
agriculture that is hyperlocal, 
pesticide free

Pennsylvania Soil Health Coalition unite soil health 
advocates and partner organizations to promote 
evidence-based soil health education and 
communications, leverage funding, and offer 
collaborative technical assistance

Efficient production of 
healthy food without 
concerns of chemicals

Innovational farming 
businesses like RoBotany 
supports small local farms

Productivity goes up, but the automated nature 
of the system could cause shift in the current 
form of agriculture industry and potentially put 
farmer's job at risk

Stress from droughts, 
floods, wildfires, pests, 
and diseases affecting 
crops and livestock

Hunger costs in PA 
have risen to nearly 
$3.25 billion a year.

The Special Supplemental Nutrition Program for Women, Infants, 
and Children (WIC) provides federal grants to states for 
supplemental foods, health care referrals, and nutrition education 
for low-income pregnant, breastfeeding, and non-breastfeeding 
postpartum women, and to infants and children up to age five 
who are found to be at nutritional risk

Even if the labels are accurate,
people 
choose to buy the unhealthy
alternative 
because they are
cheaper

Only 55% of the world's crop calories are actually eaten 
directly by people. Another 36% is used for animal feed. And 
the remaining 9% goes toward biofuels and other industrial 
usesIf the world shifted even a small portion of its diet 

away from resource-intensive meats or grew fewer 
biofuels, we could get more food calories out of 
existing farmland

There are about 16,000 WIC participants in Allegheny County

There are more than 1.8 million 
SNAP participants in PA

SNAP benefits help the local economy: every 
$1 in food stamps distributed generates as 
much as $2 in economic activity

In the US, only 27% of crop 
calories are consumed directly

Malnutrition in hospitalized 
patients continues to be 
underdiagnosed and untreated


