The Urban Design Lab (UDL) is
part of The Earth Institute,
Columbia University. UDL
researchers are architects and
urban designers. Some have
engineering, public health and
social science expertise as well.

The UDL works closely with
experts in diverse fields in the
natural & social sciences,
including public health &
economics. The UDL uses
design methodologies applied
to cutting-edge research at a
community level in New York
City and other urban areas
across the nation and
internationally.

It is increasingly apparent that
the complexity of the social,
economic, and environmental
problems we are facing
requires an innovative,
inclusive, and cross-disciplinary
approach.
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Regionalizing the Food System
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The UDL'’s focus on food
systems began with a project to
address childhood obesity from
a design perspective.
Supporters of the project from
the health insurance industry
understood the importance of
having an out-of-the box
approach to this complex
problem.

Design methods use a range of
explanatory and communication
techniques. This decision-
making tool outlines factors
contributing to childhood
obesity, and is color-coded to
highlight areas most amenable
to intervention.

Design methodology is a
combination of a scientific,
analytic approach with an
intuitive, synthetic, solutions-
oriented approach.
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Regionalizing the Food System

From 1988 - 2006, the percentage of food
purchased at nontraditional food
retailers (supercenters, drugstores, gas

stations, etc.) increased by

Average annual commodity crop The potatoes used for french fries can be

subsidies amount to c. stored for up to without
spoilage; after processing into fries, they

b 1924 = 2002, the humberiotistge can be frozen and stored indefinitely.

farms in the U.S. (>1000 acres)
increased by

Fast food sales in 2005:

is
largely mechanized,
with low labor costs

,\;> .

PROCESSED FOODS

is highly consolidated

costs are low,
decrease cost and economic risk

o St
defined by small-
and medium-scale,

y dispersed farms with
| high labor costs

l I out-of-season produce often

i i transported long

distances by air

i
costs high

due to perishability product

variability

WHOLE FOODS

From 1974 - 2002, the number of

medium-sized farms (50-500 acres) Carrots have a relatively long

decreased by shelf-life; they will not spoil for

: Researchers estimated that the food on an
From 1950 - 2007, the number of average U.S. dinner plate traveled a cumulative

total farms in the U.S. decreased by

up to from time of

from various points of origin. harvest if properly refrigerated.
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and perishability;
high storage costs

About

only
unprocessed, or “whole," food.

In a typical fast-food meal, calories:

is in all of the products, cost:
including the oil used for the french
fries, HFCS used in the bun, soda, and
fries, and is the primary feed for the

beef cattle used to make the burger.

cost/calorie:
farm share: c.

$.18(5%)

BURGERS !
o

-~ « My

offers T
st

reliability and

standardization, with
“value added:"
high profit margin

low product costs

with low spoilage rate for processed foods

requires preparation
time and

knowledge | |
I i = |

no “value added:"
low profit margin ¥

calories:
cost:

cost/calorie:
farm share: c.

$.05 ( )

of our food is processed;
reaches market shelves as

We develop visual
communication and decision-
making tools to make sense of
complex systems, which is part
of our training in building and
urban environment design.

This diagram was developed to
help communicate why
processed food is often less
expensive per calorie than fresh
food, which is counterintuitive. It
synthesizes data from various
sources, visualizing complex
systems information in an easily
comprehensible format.
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Regionalizing the Food System

Health care spending as percentage of U.S. GDP, 1960 - 2080
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In 2000, the total cost of obesity in the United States was estimated to be D11

Source: Congress of the United States Congressional Budget Office, 2007. “The Long Term Outlook for Health Care Spending.”

During the obesity research, it
became apparent that, for a
variety of reasons, we had to
focus on the intake side of the
energy equation.

This Congressional Budget
Office report from 2007 found
that by 2080, up to 50% of our
entire GDP could be consumed
by health care spending. This is
almost entirely due to increases
in chronic diseases(obesity,
diabetes, cardiovascular
disease), all of which have a
dietary component.

The unintended consequences
of the American food system
are leading to serious economic
disruption.

Conclusion: to change our
health care system we need to
change the food system.
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Regionalizing the Food System

Total per capita calorie availability in the U.S.
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Source: Putnam J, Allshouse J, and Kantor LS. 2002. “U.S. Per Capita Food Supply Trends: More Calories, Refined Carbohy
drates, and Fats.” FoodReview, Vol. 25, Issue 3.

Food su
idjusted f

J

spoilac

pply

Clearly, something in the food
system changed in the decades
leading up to the 1980’s, when
per capita calorie availability
suddenly increased
dramatically.
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Regionalizing the Food System

Since the origins of agriculture
and cities in the Fertile

World population distribution Crescent, the urban and the
agricultural landscapes have
9 been integrally linked. This
continues to be true today: the
8 world’s increasingly urban
7 population is due primarily to
changes in agricultural
6 technology and resulting
2 displacement of labor to cities.
9 5
— For the first time in history, a
O 4 majority of the world’s
-~ = WH_ W population has shifted from
3 " o g = B B B B B rural being primarily rural to primarily
— urban.
>|
1
0 | | I | I | | | |
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Source: United Nations, DESA, Population Division: World Population Prospects: The 2005 Revision. ®




Regionalizing the Food System

This shift occurred earlier in the
US, and in some ways much of

U.S. POpUiation what we are dealing with is the

ensuing disconnection between

80
our food producing areas and

o our urban areas.
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Regionalizing the Food System

The existing form of the food
system is characterized by
large inefficiencies. Areas
where food is produced also
happen to correlate with areas
characterized as food deserts.

Severe food desert counties
Food desert counties

Other counties

Rural Food Deserts

@URBAN DESIGN LAB

Source: Blanchard, T.C., 2002. “Retail Concentration, Food Deserts, and Food Disadvantaged Communities in Rural America” THE EARTH INSTITUTE AT COLUMBIA UNIVERSITY
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Regionalizing the Food System

This points to severe
challenges within the food
system.

Counties with annual average | R T — ‘
earnings of 15% or more et - r | n
derived from farm activity, 2000 A ¥ !_ - S

- | . { . s ‘-'] s . r . | ,.__.. .

Farming Dependent Counties
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Source: USDA Economic Research Service. THE EARTH INSTITUTE AT COLUMBIA UNIVERSITY
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Regionalizing the Food System

There is a lack of coordination
within governmental agencies.
The USDA, for example, has

USDA: ConﬂiCting Mandates conflicting mandates.

bread, cereal, rice, pasta vegetables fruit dairy| meat, nuts | fats, oils, sweets
B (use sparingly)
USDA recommended
food intake !

Industry beneficiaries
of federal agricultural
subsidies, 1995 - 2005

grains meat, dairy sugar,
fruits and vegetables|().4% legumes 2% oil,
starch,
| alcohol

Source: Physicians Committee for Responsible Medicine, 2007. @ W
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Regionalizing the Food System

Farm Bill: Unintended Consequences

Encourages destruction of
remaining woodland and
wetland habitats in
agricultural areas

Y

Il Soil erasion

Y Y
[ Water scarcity] [Snil nutrient depletion]

— Encourages maximization of yields

(at expense of quality)

Requires increased
fertilizer / pesticide use

Depresses price of meat
encourages meat consumption

- ibsidiesfor fatmers Big Agriculture:” corporate

Encourages monoculture
and vulnerability of crops
to disease

QOverwhelming majority (84%)
of subsidies for 5 crops

-{ Surface water pollution] [Aquifer pollutio n]

¥
| Gulf of Mexico "dead zone”

Lower nutrient content
of food

—
, L

Used primarily in
animal feed

Soybean oil

Corn

| consolidators of agriculture land

Does not benefit
small-scale "family

farms”

Huge profits for

agribusiness

Lobbying pressures to
promote meat and dairy

Influences on food pyramid _
and dietary guidelines

Y

Poor "life cycle” energy costs]
Ethanol rush
Artificially inflated land
prices in Midwest

HFCS

Wheat

Carbon sequestration

Animals are poorly

{subsidized crops are adapted to com dist

poor sequesterers)

Inflates price of fruits
and vegetables

(as opposed to California / Florida,
where most produce is grown)

Subsidies concentrated in Midwest H
H

in Senate

U.S. political system favors
mall states disproportionately

Soybeans -
td [ln(reases distance pmduce]

must travel to market

High levels of antibiotics
and hormones in meat

| Produce imports rising —

LI

—— Little support for vegetable crops

|

Increased immigration to U.S.

40,000 farmer suicides
(due to inability of farmers in developing in India

markets to compete with cheap

U.S.imports)

*

Higher fat content of meat

Y
Animal feedlots a major

source of greenhouse gas

Artifically depresses prices of
unhealthy food

emissions (more than automobiles)

of undervalued crops commodities depresses

markets

Promotes overproduction ’[ “Dumping”of under-priced

prices in foreign/developing

Yy

Increased fossil fuel
consumption

Violation of ]
""" WTO regulations

I Retaliatory tariffs placed
¥ on other aspects of US.
economy

Food stamp system designed
to provide market for surplus
food

T

—3 1} by

[Enviranmental degradation]

¥ \ B
Global warming]

Image: Urban Design Lab and MIT Collaborative Initiatives

School lunch program instituted
to provide demand for surplus

food
|

b 4oy v v b

[Other adverse health effects]

Changes to the system need to
consider the complex networks
of causality that contribute to
unintended consequences such
as negative impacts on public
health and environmental
degradation. This diagram
shows some of the ways in
which the Farm Bill, as currently
written, could be a contributing
factor in increased prevalence
of obesity .

Research on obesity has shown
that, in order to have an impact
on this complex problem, a
comprehensive approach is
necessary that would address
access, affordability, and
awareness of healthy food.

Regionalization is an approach
that could address these factors
and could additionally have
positive impacts on climate
change adaptation,
environmental degradation,
energy use, and economic
development.
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Regionalizing the Food System

Commodity production and subsidy distribution

Corn Production Vegetable Production U.S. Farm Subsidies

Acres Acres ey - $500.000
| Less than 5,000 [ | Less than 200 _ - o '
| 5,000 - 14,999 200 - 999 B
15,000 - 49,999 1,000 - 2,999 L4
50,000 - 89,999 3,000 - 6,999
100,000 - 149,999 7,000 - 14,999
150,000 or more 15,000 or more

Source: USDA Census of Agriculture, 2007.

Image: Urban Design Lab

According to Dr. Fred
Kirschenmann of the Stone
Barns Center for Food and
Agriculture, cities will likely be
the drivers of food system
change - for economic reasons,
change will come from
consumer demand.

This map shows that subsidies
are concentrated in areas that
produce the commodity crops
and that the coasts, and
particularly agricultural areas
around major population
centers, are where fruit and
vegetable production is
concentrated. Therefore the
groundwork for beginning to
regionalize a rich diversity of
agricultural production around
concentrations of consumers is
already there.
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Regionalizing the Food System

Average Daily Long-Haul Truck Traffic on the National Highway System Historically, we think of

systemic built environment
interventions as consisting of
three basic types of
infrastructure:

1)large scale transportation
systems, such as the Interstate
highway network...

DailyTruck Volume

=

50,000 25,000 12,500

@URBAN DESIGN LAB

Source: U.S. Department of Transportation, Federal Highway Administration, Freight Analysis Framework, version 2.2, 2007. -
THE EARTH INSTITUTE AT COLUMBIA UNIVERSITY




Regionalizing the Food System

New York City Watershed _
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d Acquisition and Stewardship Program,

2) Water and energy supply
systems, which are often
regional in scale...
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Regionalizing the Food System

NYC Water Bodies out of Attainment with
Water Quality Standards

...and 3) urban infrastructure,
such as buildings or sewage
systems.

Hutchinson River

Westchester Creek

Bronx River

Flushing Bay and Creek

Newtown Creek

Gowanus Canal :
Bergen Basin

Thurston Basin
Fresh Creek

Paerdegat Basin

/A Coney Island
1Creek

7.5 10
Miles

I e
"
i
I
2]
4]
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Source: New York City Dept. of Environmental Protection. From PlaNYC Sustainable Stormwater Management Plan 2008. ‘ -
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Regionalizing the Food System

PARTMERS

PRODUCTION PROCESSING TRANSPORTATION

POLICIES

Image: Urban Design Lab and MIT Collaborative Initiatives

RETAIL

ABUNDAMNCE OF UNHEALTHY FOOD

INTAKE
(FOOD)

EXPENDITURE
(PHYSICAL
ACTMITY)

DECREASE
CHILDHCOD
CBESITY

If we are to affect three critical
areas: access to healthy food,
affordability of healthy food, and
awareness of healthy eating to
stimulate demand, we must
also address the food system
from an infrastructure
perspective.
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Regionalizing the Food System

NYC Potential Sites for Urban Agriculture

The way to comprehensively
affect healthy food affordability,

Open Space accessibility, and awareness, is
I Private Vacant Land to approach food not just a

Public Vacant Land commodity but as an

NYCHA Open Space infrastructural system,

equivalent to our water,
transportation, and energy
systems, that needs to be
managed and considered in all
urban and regional planning
efforts. This approach is
necessary in order to create a
more resilient, secure, and
predictable food supply to our
urban areas.

e Privately owned public space

=== (Greenstreets

This map indicates many of the
potential sites that could be
used for urban agriculture in
NYC. The UDL is assessing the
city’s capacity for food
production, and the distribution
and retail environments for
urban agriculture. This vital
parts of the city’s infrastructure
is linked to key health and
environmental services.

Source: MaPLUTO 2009, @URBAN DESIGN LAB
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Regionalizing the Food System

100 miles

New York Metro Region I‘
200 miles |

Source: Multi Resolution Land Characteristics Consortium: National Land Cover Database.

Image: Urban Design Lab

Developed (urbanized)
Cropland
Pastureland

Developed (open space)

The UDL is accessing these
components at a regional level.
This involves a close analysis
of the New York City regional
food system. This research is
taking place with the
collaboration of the Stone Barns
Center, with the aim of
understanding existing capacity
and future potential as a
coherent system.

In order for such an approach to
develop, we need to have a
better understanding of the
existing regional system and its
future potential. For example,
one of the primary factors in
determining production potential
is existing land use. This
involves a consideration not
only of existing capacity, but
also, given the density of
population in the region,
potential for expanding the
amount of land available for
production: “developed open
space,” which includes land
such as parkland, may not be
suitable for agriculture, but also
includes a substantial amount
of vacant or underutilized land
around the major metropolitan
centers.
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Regionalizing the Food System
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Source: Multi Resolution Land Characteristics Consortium: National Land Cover Database.

Image: Urban Design Lab

Chesapeake Bay Watershed
New York City Watershed

New York City Watershed
Aqueducts

Developed (urbanized)
Cropland

Pastureland

Regional watersheds are an
important analogy. The NYC
watershed and the Chesapeake
Bay watershed are two are
particularly good examples of
coordinated watershed
management policies. What we
are proposing is that city, state,
and regional agencies come
together to develop a similar
approach to the food supply.
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Regionalizing the Food System

Major ocean ports
Major airports
Major highways
Other roads

—— Rail lines

B Developed (urbanized)

B Cropland

Pastureland

Source: Multi Resolution Land Characteristics Consortium: National Land Cover Database; Department of Transportation: National Highway
Administration. Image: Urban Design Lab

Production is just one piece of
the food system puzzle. We
know from our preliminary
research that the primary
barrier to developing a more
regionalized system is the
existing transportation and
distribution infrastructure.
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Source: GrowNYC Greenmarket Program..

Image: Urban Design Lab

Greenmarket farms
Weighted delivery route

Developed (urbanized)
Cropland

Pastureland

Much of the food comes into
NYC by truck, but also rail, air,
and ship, and we’re currently
analyzing the data on truck
flows into the city, to see if there
are existing nodes of
transportation infrastructure that
could be adapted to support a
more regional system.
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Source: Multi Resolution Land Characteristics Consortium: National Land Cover Database.

Image: Urban Design Lab

Drivetime maps are being
developed to transform the
concept of the foodshed to
incorporate a more accurate
understanding of food
transportation.

Area within 4-hour drive
of Manhattan

B Developed (urbanized)

B Cropland

Pastureland
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Regionalizing the Food System

Source: Blanchard, T.C., 2002.

Image: Urban Design Lab

Cities with documented
“food desert” areas

Rural “food desert”
counties

Shopping Center
® Whole Foods

SYSCO distribution center
B Developed (urbanized)

B Cropland

Pastureland

“Retail Concentration, Food Deserts, and Food Disadvantaged Communities in Rural America”

Retail is a critical piece of the
regional food system. A better
understanding of the regional
retail environment is needed,
focusing not only on where
demand is concentrated but
also where need is
concentrated. Rural food
access must be addressed as
well as urban food deserts to
reintegrate rural and urban
economies.
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Regionalizing the Food System

A

llhﬂil h. l" U

Image: Urban Design Lab and MIT Collaborative Initiatives
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There are many opportunity for
expanding food retail access,
including the work of
organizations like the Food
Trust in Philadelphia, as well as
through unconventional
partnerships or retail models
that take advantage of the
increasing amount of vacant
commercial property in
suburban areas. This idea is
already being developed in

& places like San Diego, where

there are plans for a fresh food
distribution center that includes
an educational component and
a health clinic.
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THE EARTH INSTITUTE AT COLUMBIA UNIVERSITY



Reglonallzmg the Food System

There are also opportunities for
new retail models in urban
areas, particularly in low-
_ : 5 A v income neighborhoods, where
: R o Y S standard retail business models
Restaurant / New model fast food A Sk e w — ] ; often don't accurately assess
ﬂ R ~ : i ~ el v demand. Some retailers have
L T - o _ . been exploring the idea of
: "'& . flite s, ¢ = _ establishing sgr]nallerfootprint
Sl e J - . : stores linked to food production
> ' , and farmers markets as a way
to educate and attract
- customers.

; | ol
1 Flexible market space: farmers market

B;‘j’l ’!' rregular / small lot : High pedestrian traffic
=L dar/ s = [8]1

Anchor tenant: scaled-down retail outlet
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Regionalizing the Food System

200 Miles
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Source: USDA Census of Agriculture, 2007.

Image: Urban Design Lab

@ Fruits and Vegetables
Grains
Dairy

» Meat

Ultimately, if we are to develop
a more robust understanding of
the regional food system, we
will have to start focusing on
specific product and commodity
flows, from production through
retail.

The next step is to start to
merge the land use and the
production data, and to map
processing facilities so we can
go deeper into understanding
the current conditions and what
needs to change to increase
regional capacity. For example,
there is clear opportunity for
establishing processing and
distribution hubs for various
commodities that would support
the regional system.
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Regionalizing the Food System

National Integrated Foodshed Model Research is also taking place at
Seattle a National level. We are
San Francisco ~ partnering with the
San Jose Collaborative Initiatives at MIT
Denviy to assess the opportunities for
. regionalization nationally. All of
Milwaukee h
_ this work serves to help develop
Chicaga a foundation for more healthful
Detroit and sustainable food systems,
Indianapolis which has not only national but
Ml Cotton Columbus global implications.
. Corn, soybeans, hogs Baston
. Cattle, wheat, sorghum Philadelphia

Sheep, cattle, other livestock New York City

Part-time cattle

Baltimore
. Dairy Fort Worth
Poultry Charlotte
‘ Wheat, oats, other grains Memphis
. Vegetables, nursery products Dallas
Fruit Jacksonville
Tobacco Houston
Other crops Austin
No data San Antonio
El Paso
Phoenix
Los Angeles
San Diego

USDA multicounty agricultural diversity clusters (patterns of agricultural production)
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Source: Sommer, Judith E. & Hines, Fred K. Diversity in U.S. Agriculture. A New Delineation by Farming Characteristics. United States Department == e
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of Agriculture Economic Research Service. Report Number 646. 1991 . Image: Urban Design Lab and MIT Collaborative Initiatives




