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Since the advent of conservation practices, society has become increasingly
separated from nature, which has led to a concealment of production from
consumers known as the "black box." As a result, consumers rely on certifications to
help guide environmentally supportive decisions but do not understand how and
why these decisions matter. This project explores how information visualization can
enable a better understanding of conservation strategies by revealing the "black
box" of production. In particular, it focuses on revealing the complex supply chain of
food, guiding consumers from farm to table in an effort to expose decision points to
inform sustainable purchasing. Strategies include modeling supply chains and

distributing these models by augmenting existing artifacts.
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Since the founding of Yellowstone National Park

in 1872, governments and non-governmental
organizations have demarcated natural spaces as
“off limits” by permanently conserving 12.7 percent
of total land from human influence.! This strategy,
often termed protectionist or fortress conservation,?

is achieved by removing current residents and
usage in order to stop encroaching development,
preserve natural heritage, and secure biodiversity
for future generations. In some extreme cases, such
as Yosemite National Park, indigenous communities
were physically removed to ensure that nature was
not impacted by human settlement.’

While such conservation is effective in preserving
natural spaces, there are several unforeseen
consequences aside from residential displacement.
Protecting one area increases stress and demand
on neighboring non-conserved resources,
resulting in greater resource depletion from the
latter.* Conservation can also shift the meaning
of criminality; once elephant poaching was
forbidden through conservation, the cost of ivory
skyrocketed, resulting in an increased demand for
what is now a lucrative, illegal substance.” Most
importantly—and the focus of this research—
conservation forces a cultural shift in how people
view wilderness. By placing areas into protection,
the resulting effect is an increased separation
between nature and society.®

Today, this nature/society separation has
become so distinct that humans are unable
to have direct experiences with nature without
going through intentional, pre-designed channels.
Take visiting a national park, for example. Such
a vacation has become synonymous with the
American wilderness tradition. However, the
experience is anything but natural. People interact
with the area through constructed viewpoints,
trails and visitor centers, all of which have been
designed to maximize the “natural” experience.

While there are many valid arguments on the
positive effects of such experiences, the increasing
separation between nature and society has
led to what Dan Brockington, Professor of
Conservation and Development at the School
of Environment at the University of Manchester,
United Kingdom, refers to in Nature Unbound
as a “commodification of natural dynamics.”
He posits that our society is increasingly giving
nature an economic value that allows to it be
traded and consumed. This phenomenon is most
evident through mitigating services, which he
describes as “the idea that conservation can offset
the ecological impacts of economic growth.”’
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For example, if a person travels between Los
Angeles and New York by plane, he can elect to
donate money to planting trees that offset the
carbon emissions of his travel, in a process known
as carbon offsetting. From this perspective, the
proper course of action in protecting environmental
systems is simply better consumption. However,
consumers should not believe that by selecting
certain products or offsetting purchasing decisions,
they are absolved of environmental responsibility—
such a strategy shifts the onus of stewardship to
environmental and conservation professionals.
This behavior does not inform consumers of
environmental cost but rather simplifies it. As a
result, people are not necessarily thinking critically
about consumption but rather restructuring it to
work within the conservation ideal.

Perhaps what is missing from the strategy
of mitigation is a greater understanding and
consideration of the multiple steps and processes
that occur between the origination of a product
and the final end-consumption. Currently,
market systems are structured to conceal these
steps and processes—in fact, this concealment
is known as the “black box” of production.?
Consumers understand that products have to
originate from a source somewhere, but how that
origination occurs, or the steps that are needed
to bring the product to market are, to most,
not well understood. Without this information,
people rely on simple signifiers—such as
ecological product certifications— to guide
decision-making. However, this reliance on one-
dimensional (good or bad) labels encourages the
public to continue their existing consumptive
practices without engaging audiences in
understanding more complex system dynamics.
That is, practices such as certification and the
purchase of carbon offsets do not provide an
accurate or nuanced view of the global effects
of selecting one product over another.

Supporting Environmental Conservation with Information Visualization

This project explores how to visualize what
occurs between nature and society. By creating
an effective visualization, people may be able

to gain an understanding of what is concealed
by the “black box,” which in turn can support

critical thinking about consumption and
conservation. As stated by Dan Brockington:

“Bringing about this awareness is a special kind
of challenge since it requires people not only
to see the connections between their consumption

and environmental problems, but also for them to

conclude that it is in their own interest to voluntarily
reduce their consumption.””

Without this understanding about how choices
impact the environment, decisions are being
made simply by what is signified on packaging,
which results in a dearth of critical thinking
about environmental issues. Exposing the
processes concealed by the “black box” may
increase a person’s literacy about conservation,
certifications and consumption, allowing them
to make more informed decisions in regards to
environmental stewardship.



FOCUS ON FOOD

With consumption serving as a foundational
component of our society, tackling the vast
range of products may be insurmountable for
this thesis. Production processes can be revealed
for simple, everyday objects such as paperclips,
to large one-time purchases like automobiles,

or even the effects of systematic, intangible
consumption such as blacktop roadways.
Therefore, there is a need for boundaries to
explore these ideas fully without overwhelming
both viewers and author with information.
Therefore, this thesis focuses specifically on food.
Not only does food provide realistic boundaries
to scope, all people purchase and consume food
several times a day. Plus, grocery stores are
flooded with certifications that inform purchases
without revealing production processes. It is a
quintessential market where people rely on signs,
symbols and marketing to guide decision-making.

INFORMATION VISUALIZATION

By visualizing and distilling complex information
about systems, design may be able to reveal
hidden connections between society and nature.
These information visualizations may be able to
support environmental advocacy by structuring
data into digestible and understandable formats
that guide conversation and create greater
understanding. The potential for information
visualization as an appropriate method is
two-fold. First, it can help expose the effect of
individual actions in a local context, quantifying
the impact of simple behaviors on everyday
life. Second, visualizations can help remove
misinformed opinions, demonstrating that

by rethinking certain actions, it is possible to
conserve resources through local, everyday
decisions. Together, there is potential to use
information visualization to educate people about
the systemic ramifications of ecological choices
by revealing the “black box” of production.

According to Kim Fulton, Professor and
Acting Head of the Department of Science
and Technology Studies at Rensselaer
Polytechnic Institute, information systems are
appropriate methodologies for environmental
communication since they are “attuned to the
material, political, and technological realities
[in which they work], and to the social actors
who will be its user.” Stated more simply:
situated to work in a localized context (i.e.,
work directly in the audience’s environment).!?
Fulton goes on to explain that this localization
is critically important for advocating with
information. Within a globalized world, even
small local decisions can be part of complicated
international supply chains and processes,
but these decisions may seem insignificant or
unrelated.!' By formatting information within
a local context, data visualizations can provide
a bridge between a person’s everyday actions
and large societal issues.

Localization can also encourage more
meaningful processing of information, since it
will connect with deeper emotions and beliefs.
When people are confronted with communication
materials, information is processed by either the
central or peripheral route of cognition.!?With the
latter, information is weighed not by the validity
of facts or quality of argument but rather by
positive or negative cues correlated with a person’s
past experience and preferences. For example, if
a person views an advertisement for running shoes
but is not an avid runner, he will be more swayed
by the persuasion attempt if the advertisement
features a famous celebrity or model that the
person either admires or finds physically attractive.
The reaction will be of low emotional character
and fleeting, and beyond any compulsive effects
will result in little long-term shifts in thinking.

The opposite effect, created by the central
route of cognition, is activated when the
information presented has a strong relation
to a person’s life. With the shoe example again,
if the viewer is an avid runner with strong
personal involvement in the sport, he will be
more concerned with the product specifications,
materials and performance. Therefore, if
information is presented in a local context that
in turn activates the central route of cognition,
it will encourage deeper reasoning and stronger
emotional involvement on part of the viewer.

Beyond revealing localized effects, information
visualization can correct misinformation
and debunk closely-held-yet-incorrect beliefs
better than verbal or written communication.

A study conducted by Brendan Nyhan, Assistant
Professor in the Department of Government

at Dartmouth College, and Jason Reifler, Senior
Lecturer of Politics at the University of Exeter,
United Kingdom, showed that information
presented in graphical format helps eliminate
counter-arguments, and can increase the
chance of persuading behavior changes and
loosening deep-seated beliefs.!* By structuring
communication as quantitative visualizations,
there is potential to persuade not only those who
either already support or are undecided about
an argument but also those who are currently
opposed. With an April 2014 Gallup poll
documenting that U.S. residents are becoming
more skeptical of environmental issues,'* using
data visualization to inform conservation and
environmental literacy has potential to reverse
this trend.
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Prior to commencing visualization, research
was done regarding current conservation and
culture scholarship, and to gauge how everyday
consumers view food consumption in regards
to conservation. Research consisted of three
methods: a literature review, in-person interviews,
and observation studies. These methods are
described in greater detail in this section.

The literature review was performed first
to understand current challenges and successes
with conservation as well as advocacy and
persuasion methodologies. An additional goal of
the literature review was to explore information
design best practices. Findings from the literature
review—many of which are expressed in the
introduction of this paper—informed how to
conduct the interviews and observation studies.
Opverall, the goals for all three methods are to
gauge consumers’ current understanding of
markets and conservation, to confirm that the
“black box” phenomenon accurately describes
consumptive behavior, and to understand
how consumers shop for food to inform tool
development for potential designed interventions.

LITERATURE REVIEW'®

Articles and books were sourced from three
areas: environmental conservation and
communication; advocacy and persuasion theory;
and best practices in information design and

data visualization. A partial list is detailed below.
While this list does not include every source,

the most influential writings for this project have
been selected.

Environmental conservation and communication:
literature discusses the history of conservation

in the United States, including how conservation
is practiced, and how environmental ethics and
values are communicated.

Advocacy and persuasion theory: literature
examines the methodologies for how people are
persuaded to take certain actions. Many articles
were found in journals of business and consumer
marketing, where the intent is to sell specific
products and services.

Informarion design and data visualization: literature
discusses theories of visual perception, and
suggests best practices when communicating with
data and information graphics.

The literature review assisted in determining both
the scope of this project and an understanding
of context. Plus, it shaped the structure of the
interviews and observation studies, explained
further in the next section.

INTERVIEWS & OBSERVATION METHODS

Observation studies were performed to
witness how consumers navigate consumption
experiences with (or in select cases without)
an environmental lens. These studies were
followed by interviews to provide a narrative
description of consumption and environmental
literacy that would be difficult to achieve during
observation. The intended goals for both studies
were to confirm that consumption relies on
certifications and other signifiers rather than
critical consideration of environmental issues,
and to gauge participants’ current environmental
literacy in regards to conservation and food issues.'®
Eleven participants were selected to participate
in an interview and observation study. Participants
were roughly equally split male and female—
five men and six women—predominantly college
educated, and between 26 to 36 years in age.
Of the eleven participants, six were in a committed
relationship with each other. Participants
received modest compensation (20 dollars),
and interactions were tape-recorded.
Participants were shadowed as they shopped
for groceries.!” Then, they were interviewed
for approximately 45 minutes regarding their
shopping habits and perspectives about food.
Interviews were conducted in a semi-structured
format; questions were asked around four general
categories—cooking background, shopping,
meal preparation and seafood—though exact
questions were customized per participant.

Supporting Environmental Conservation with Information Visualization
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OBSERVATION FINDINGS

Surprisingly, of the nine participants that agreed
to observation study, only three grocery stores
were patronized: Amazon Fresh, an online
food retail operation where purchased food

is delivered to a home address the same day;
New Seasons Market, a natural food market
based in Portland, Oregon; and Trader Joe’s,

a supplier of predominantly higher-quality
prepared foods.'® While these locations differ
in brand and food philosophies, there were
similarities in experience between participants:

» All decisions were made prior to going to
the market. Participants either prepared a list,
or the meal being prepared was so frequently
cooked that ingredients were memorized.

» Participants do not decide whether they
will buy a certain certified product before
shopping (i.e., listings “grass-fed beef” on
their shopping lists).

» Deviations occurred because of price.
Participants were more likely to not skimp
on quality and certifications of proteins,
sacrificing environmental quality in other
ingredients to meet budget expectations.

*  While there was occasional impulse shopping—
often dictated by sale items—participants did
not deviate widely from lists.

Overall, regardless of location, quality and
enjoyment, shopping was seen as a chore. It was
more important that grocery shopping happened
quickly then the right ingredients were sourced.
As a result, participants relied on certifications
to assist in quick decision-making but rarely
pondered the meaning behind such signifiers.

Supporting Environmental Conservation with Information Visualization

INTERVIEW FINDINGS

Most participants expressed a concern for
environmental issues, but nearly all expressed
confusion over what was a proper choice. For
example, while participants admitted to selecting
food due to a certification, they could not explain
what processes had to be followed to grant such
certifications. A few participants did express

detailed knowledge regarding select certifications.

However, this knowledge was heavily recited
from a trusted source. In a sense, their response
was primed from a trusted messenger with
little deviation or understanding. Regardless of
certifications, most participants were unclear
about how food moves from farm to table.
Environmental awareness ranged wildly among
participants, with some reciting deep knowledge
on selected issues and others reciting shallow-
but-broad knowledge on environmental concerns.
A select few admitted to not considering any
environmental issues when shopping; to these
participants, the problem is so far advanced that
their single actions will not have a large enough
impact. Overall, there were few commonalities in
how well versed participants were in conservation
and the environment.

SUMMARY

Together, the observation studies and interviews
provided three key findings. First, environmental
literacy is either low or unfocused; many
participants guessed at meanings of certifications
and were unsure about their knowledge.
Second, because shopping is approached with
efficiency in mind, participants do not stop and
consider their choices in markets. Rather, they
rely on certifications (and price) to make quick
decisions. Finally, there is overall confusion about
food consumption and environmental issues are
related and impact each other.

Most of these findings could be influenced by
the lack of knowledge that is concealed by the
“black box.” Plus, what knowledge was expressed
was not done with confidence; occasionally,
participants would even express questionable or
wrong information. Referring back to the study
by Nyhan and Reifler,!® information visualization
could be used to correct this misinformation,
while at the same time expose the “black box”
of production to inform conservation behavior.
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SEPARATION 1.0 Society and nature separation model
The first iteration mimics a standard decision
tree, with certain shapes representing specific
processes. In the image to the right, rectangles
represent products and systems, and circles are
used for regulating bodies and organizations.
Along with data from the USDA, this chart
features information sourced from Mulder and
Coppolillo’s textbook on conservation, culture
and economics, Conservation. In particular,
that book argues that society has three general
needs that originate from nature: life cycles,
recreation and consumption. Nature fulfills
these needs through four general services: life

functions, resources, biological information and
20

intrinsic value.

] LIFE CYCLES

The level of complexity between the needs of
humans and the services provided by nature
varies in terms of human intervention and
involvement. For example, human respiration/
breathing is naturally facilitated by nature’s
carbon cycle, and therefore occurs without
interaction. In contrast, visiting the Grand
Canyon is more complicated; not only do park
facilities have to be constructed as designed
experiences, people also have to physically travel
to the location. Human consumption requires
the most interventions and steps. Eating an apple,
for example, can require farms, regulations,
distributers and retailers.

RECREATION

—  CONSUMPTION

RETAILER MANUFACTURER
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SEPARATION 2.0

The next iteration of the separation model
greatly expands upon the first iteration described
on page X. Nature’s services are combined to
make three general categories: support services,
resources and intrinsic value. Products are
identified in the center column, and are grouped
into categories to clarify similarities between
commodities. Instead of having various icons for
organizations and processes, all steps are treated
equally so as not to over- or underemphasize
differing processes. Lastly, pathways were
cleaned up by minimizing overlap and directional
changes to make them easier to visually follow.

USING THE SEPARATION MODELS

While there is potential for using the entire
model as a large system map, focusing on a
specific product can help narrow the amount

of information presented to viewers to avoid
information overload. The example below shows
how the separation of society and nature graph
would be constructed for salmon. Doing so
reveals that salmon is not just food; salmon offer
many benefits to society ranging from carbon
sequestration to religious significance. Therefore,
to avoid information overload, this model can
be customized for particular products or even
sub-products, such as focusing specifically

on the consumption to resources pathway in

the image below.

The question that arises, however, is if the amount
of information expressed is adequate to correct
environmental misinformation and expose the “black
box” enough for critical thinking? The system level
perspective currently generalizes categories in
order to reduce information, but to show specific
products like market-ready salmon would result in
a plethora of small charts for every single product.
While this visualization communicates that the
separation between society and nature is evident,
and in some cases, complex, it does not provide
any information that could be actionable or impact
a consumer’s life. The visualization depicts the
framework without any guiding narrative.

SOCIETY

Society and nature separation model customized for salmon
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Food system model that demonstrates how food products
travel from origination to market
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FOCUSING ON THE FOOD SYSTEM

To begin making the visualization more applicable
for market experiences, all items except for food
were eliminated. Also, instead of showing how
items travel from nature to product, then from
product to society, information was structured
to begin from product origination and to end

at the supermarket. Most people have little to
no influence over how food is initially produced
(i.e., from seed or reproduction). Therefore, that
information was minimized to allow for greater
emphasis on production processes.

Information between market and table has
also been greatly condensed. While there are
many steps between shopping and consumption,
the actual steps are varied for each consumer.
For example, participants from the observation
study who shopped through Amazon Fresh had
a different experience than those that drove
to the grocery store. While there is validity in
discussion carbon emissions and transportation
methods, these details muddle the argument on
revealing the “black box.”

FOOD SYSTEM 1.0

The food system model organizes information
into a tree-branch format. Different food products
start on the exterior branches and work down

to the common root, in this case “table.” The
product segmentation is influenced by how

the USDA compiles information: beef, pork,
seafood, poultry, eggs, dairy, grain, and fruit

and vegetables.?! This visualization demonstrates
that different groups coalesce into similar
processes. For example, all meat products,
whether beef or seafood or poultry, all proceed
to slaughterhouses. However, this model still
suffers from the same lack of information as the
previous separation model, calling into question
its effectiveness in revealing production processes.

Supporting Environmental Conservation with Information Visualization
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Annotated food system
model that demonstrates
how food products travel
from origination to market
with additional information
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Swordfish (US)

Tilapia (China)

Italics denote aquaculture
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Annual Acreage
for Top Four
Grain Crops.

(in thousands)

CORN SOYBEAN
8,000+
6,000-7,999
4,000-5,999
2,000-3,999
®
Hay 'WHEAT

| I
- O*Q FRUIT AND

= VEGETABLES

4%- Guatemala
3%- Costa Rica

l 2%-Canada
2%- Ecuador
2%- Chile
5% Other

ﬁ IMPORT
-~ |

DISTRIBUTOR

WAREHOUSE

MARKET

HOT HOUSE VINEYARD ORCHARD FIELD

FOOD SYSTEM 2.0

To begin incorporating more information beyond
just process identification, the food system model
was augmented with additional information

on certifications, quantities, and production
options. For example, instead of poultry leading
from hatchery to boiler farm, it now depicts the
different finishing options—intensive, free-range,
and pasture—paired with brief descriptions. In
addition, consumers have a bird’s eye view of the
entire system at once. However, this amount of
information is very complex. With multiple multi-
directional pathways and several starting points,
this model is very difficult for users to visually
enter. To help alleviate the confusing existing in
the previous model, separate models were created
for each of the USDA food divisions.

Instead of bombarding consumers with all
information at once, the subsequent approach
focuses on one particular food at a time. Unlike
the complete system perspective, this approach
is much easier to visually enter. And, by being
presented in a more digestible format, the
movement throughout the pathway is simpler
to follow. However, it still lacks a clear starting
point, and by giving equal weight to all facets,
it is unclear on what information is priority
for consumers.

Supporting Environmental Conservation with Information Visualization
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INFORMATION PATHWAY 2.0

Using individual pathways as inspiration, this

next generation of models all have a clear starting
point. The pathways are done as Sankey diagrams,
with the width of the pathway fluctuating to
denote the proportion of products that are
allocated to each production method. Along this

.. L ; 0 : i P ——
pathway, there are opportunities to highlight key Enifcant g prodcer Wit an ncte it handissmote ine L
o s . . . s . billion birds per year, the production processes have evolved into e e s el o
statistics and information with additional graphics. e e e e e e e e et o HATCHERY
.. . . . industrialization, questions arise about whether the welfare of the s
By adjusting the hierarchy between information, animals is being marginalized to meer market demands. Currently, 53 e A
. . standard techniques are being called into question about how chickens, J

the more salient points for consumers (such as turkeys, and game birds are being treated. Regardless, the majority

. . . of stocks are still processed through intensive methods that put the
what percentage of grains are genetically-modified end product before the welfare of the chicken.

for each variety) can be maximized in relationship

to less actionable information. [] [
Five pathways were constructed: poultry and

eggs, seafood, beef and dairy, grain, and fruit

and vegetables. Each expanded Sankey diagram y A\ J THEUS, HATCHES

demonstrates how the particular food type is v Yy v glgg,ﬂgﬂ#{nu =

sourced, produced and distributed. By examining ¢ I - v

each supply chain, consumers might be able INTENSIVE FREE ms[ PASTURE

to gain an understanding of what happens S : S e 0FG0To

within the “black box” of production, which i el iy et R e LAYER FARMS

in turn could encourage critical thinking about T e e st eyl et trs

BRI T
mandatory action s egg v

ying 2 juries from.
reducing labor and care attacks, though it can
costs, whereas outdoor curtai natural behavior
‘access provides amore
natural festylefor

consumption and conservation.

RIT-IIEKEN AREHARVESTED

Chcen saghter s ahighly stenstc process hat s
tof an assemblyline. Recent technologica

Upasieshave improved y of saughterhouses 5[] 2ot e useat
S el Sl nillan)
prepare 175 chickens per minute. Thous

e adionalstep o spcily prodcts, sl hiken
slaughtering follows a similar pathway described below.

us. eas
farmers to wah al eggs
priorto going to market.

saning b for
il T

forces.
Theresutisa einenatonio auw
and quantty of egg producti

ARELAIDINTHE US.
EVERY MONTH
EVISCERATE

RENOVE HED . .l.
AND FEET
-

Poultry and eggs Sankey model
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isheries are commercial operations

animal weffare and envionmental by-products
since harvesting occurs in natural marine
enronments. s olo e simles o porate

2 Febery il Rave boats, perit, 1 g

FISHERY EQUIPMENT

The United States produces almost two billion pounds of beef products

(litaaiises tiaT Wit §RICHIIEG Catund S5 fiRihied it i annually. To yield this amount, the beef industry has to slaughter

array of options: fresh caught, wild, farm-raised, organic, Pacific, .
. " 8 5 : an average 6,712 cattle per day (or one cow per second), and to hit
e el Atlantic, and imported, to name a few. Despite the myriad of labeling . .
A L o that mark, cattle have to be raised from calf to slaughter very quickly.
Diepiacpcatosal skpohiy end i huios ie practices, all seafood originates from one of three production methods: 2 = £ The majority of catte begin thek Ives grazing on open s
Disple spdaton SRR i v 3 : : : Sk 5 As a result, industry practices have evolved from pastoral raising to Hiiogabelnole ool i el
: 1! 4 ol wild fisheries, extensive fish farming, or intensive fish farming. Each s = g 600 pouinds, o which ponkthey ave sucioried e tranaferred
isumegulaed, it an greatly depletewid socks ¢ . ; high-density feedlot production. To accelerate growth even further, s i ey e
y res fish than can be replenis method provides environmental benefits and detriments. As a result, = = . . 7 to either a finishing (beef) or dairy farm.
natraky Over th past canoeys sy Species e 2 : - cattle are finished on corn diets, shortening maturation by eight
et e itis difficult to consider one over the other as an ideal production 2 YEAR ONE: PASTURE GRAZING
o stood e hee S hasal % 3 ‘months when compared to their grass-fed counterparts. However, 0ibs.
method. Instead, consumers need to consider what method is least A p: i
fedorlihlmienioms. H ; . cattle are ruminants that are built to eat grass; corn finishing can only
there s groving co harmful when harvesting specific species. _ & 5 S 00 1bs.
{ah stocks il e depleec by 2060, be achieved by augmenting the feed with a combination of hormones
and antibiotics, which raises concerns about whether the process is 200 Ibs.

U.S. CATCH BY DECADE ‘humane for the animals.
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64% OF DOMESTIC SEAFOOD
IS CAUGHT BY WILD FISHERIES
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59% OF DOMESTIC SEAFOOD IS e e e e Wi Wewn Wswie
PRODUCED BY FISH FARMING el e s et e,

of tBGH and cancer minimal diseaso and loss of stock.

IMPORT

NORMAL OUTPUT vs. | rBGH OUTPUT

Feed Amount Milk Output

Intensive fish farming i prcticed norge tanks 10% 1%

that are removed from natural bodies of water.

As aresult all food and nulrients have to be. 5 ki e
12% 30% dacrea:

THEUS.IMPORTS
31% OF ITS ANNUAL
SEAROOD USE

Many of these imports account for species that
are unobtainable in domestic waters, as ell
as fulfi the growing demand for seafood. Uniike.
US. production, wild caught and farm-raised

iy equivalent with egard tototal

purified and oxygenated. These requirements
make intensive farming more expensive both
in cost and required resources than the other
options. However, there is minimal harm to

e PASTEURIZATION OR RAW?

be practiced n alarger variety of locations.
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5% — wild caught
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Seafood Sankey model Beef and dairy Sankey model
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Grainproduction begins by purchasing seeds from

a supplier, o by replanting seeds collected during

@ GENETICALLY-MODIFIED

through genetic engineering o ncrease yield
3

and hardiness. In some cases,
tobenefitfrom particular pesticides. Atleast
70 percent of grains grown n the USS. start
from genetically-modified seeds.

@ CONVENTIONAL

Conventionalseeds naturally occur from crops,

percent of grains
grown nthe US. start from conventional

364 million tons

3,

68% OF ALL GRAIN
GROWNINTHEUS.1S
USED FOR LIVESTOCK

1]
FEED PLANT

Grain Sankey model

20

SEED SUPPLIER

SOYBEANS

101 million fons

HAY

79 million tons per ye:

\

The top four grains produced in the United States are corn,
soybeans, hay, and wheat. Other grains such as rice and sorghum
are produced domestically but in significantly smaller quantities.
‘The current debate centers on the use of genetically-modified
seeds. Unlike conventional seeds, which have been selected for
specific characteristics over millennia, genetically-modified seeds
have been altered in a laboratory to increase yield and hardiness,
which greatly accelerates the natural selection process.

WHEAT

54 million fons per e

Harvest Amount

Annual Planted Acres

[ e——
Modified

GRAIN ELEVATOR

MILLER

shipped to regional elevators following.
harvest. These elevators mix and
store siimiar stocks before they are
shipped to millers for processing.

The US. has the capaci

operated, though se
have consoldated faciites.

Grains are converted into consumable
products, animal feed, and ethanol.
Conversion processing takes place n
either a wetor dry mill In wet mills,
materal s steeped in water,ofe
with the addition o sulur doxide to
assistin breaking down the kemels,

involves crushing kernels nto a
the resulting powder can sl

‘more ffcient depending on the form
ofthe inal product.

2%-Conrgra

2-Farmland Industries

2%-Bunge Limited

2%-Continental Grain Co,

2%-Cenex Harvest States

19%-Riceland Foods.

1%-The Andersons

1%-General Mils

T, sorgn oy 300 mlontons = Ona sre = 20 il s
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Annual Planted Acres

FRUIT&NUTS  VEGETABLES
( 1 Ty A

W e

States, primarily those with warmer climates.  across the .S, However, California also produces
withover three: ege 13 millon

Alofthese.

water, p P

Out of the 917 million acres of farmland in the United States,
only ten million (about one percent) is used to cultivate fruits,
nuts, and vegetables. Quantity aside, this amount of land provides
enough output to satisfy 74 percent of U.S. fruit, nut and
vegetable consumption. The remainder is composed of fruits
that cannot be cultivated in the U.S. (mainly bananas and
other tropical fruit varietals) or imports of stocks that are out-of-
season domestically. While there are significant health advantages
to year-round access to fresh fruit and vegetables, this availability
increases the distance to market, which in turn results in higher
carbon emissions than if consumers maintained a seasonal diet.

VEGETABLES

FRUIT &NUTS AN FES AR APR MAY N Y AUS SEP OCT WOV DEC

RM & ORCHARD

DEPENDING ON THE
MONTH, ONLY CERTAIN
CROPS ARE FRESH

Fruits,nuts and vegetables are not necessarily

available allyear round. Many have distinct
thor

can be stored 10 expand theirperiod o market

availabilty.

Notin season, but avalable via storage.

Asparagus
Broccoli
Brussels Sprouts

Cabbage

Carrots.

Celery

Com

Cucumbers

Green Beans.

Lettuce/spinach

Some vegetables can be purchased year-round  OMIONS

due to. combination of growing location and
technique. For example,lttuce can

Peas

with warmer cimates, which contributes
toits constant availablty. Other produce is
supplemented by imports from South America,

Peppers

Potatoes

during winter inthe U.S. Whilethese imports
allows for produce year round, it reies on
long-distance shipping. reslting in more fuel
consumption and carbon emissions

Sweet Potatoes

Tomatoes

Almonds.

Apples.

Apricots

Berries

Cherries
Chestnuts

Citrus

Grapes

Kiwis

Nectarines.

Peaches.
Pears

Persimmons

Pomegranates

Walnuts

|

ARVEST

THEUS. EMPLOYS
ANESTIMATED THREE
MILLION MIGRANT
\WORKERS ANNUALLY

Despite technological advancements, the majority
of fuit,nut, and vegetable harvesting i done by
hand. Such pratices require large labor forces for
short periods oftime. Typicaly, fut and vegetable
harvestingis performed by migrant workers.

WAREHDUSE

Fruit and vegetable Sankey model

| oftotal imports—over the past iteen years,

THE LS. IMPORTS 26% OF AL
FRUITS, NUTS AND VEGETABLES,
MOSTLY FROMTHE AMERICAS

FRUIT AND VEGETABLE
IMPORT SHARES.

of tomatoes.potatoes, and

The UsS. imports 100 percent
of all bananas, 90 percent
»

of which are imported from
Central America.

South American trade fulfls

T=
=~

Mexico s thelargest trade

fruitand vegetable imports.

*:

Though the Americas dominate US. fuit and

by 56 percent—from three to eight percent ! inverse seasonalty between

hemispheres
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2014 MFA MDES HENRY ART GALLERY INSTALLATION

Each supply chain /expanded Sankey diagram was printed as a
30 x 40 inch large format poster, and displayed as a visual system
in the Henry Art Gallery, located at the University of Washington
in Seattle.
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DATA ACQUISITION

Data was sourced almost exclusively from
government databases and reports. The intention
in doing so was that these sources would be
(hopefully) the most unbiased in data collection
and presentation. Also, most data was available
unformatted in spreadsheets, which allowed for
greater flexibility in the design change.

The largest share was found in various U.S.
government agency databases and reports, as
well as the Food and Agricultural Organization
of the United Nations:

¢ 2012 Census of Agriculture
(www.agcensus.usda.gov/Publications/2012/)

¢ Economic Research Service
(www.ers.usda.gov/)

¢ Foreign Agriculture Service
(www.fas.usda.gov/)

¢ National Agricultural Statistics Service
(www.nass.usda.gov/)

¢ U.S. Bureau of Labor Statistics
(www.bls.gov/)

¢ FAOSTAT
(faostat.fao.org/)

¢ FAO Agauculture report
(www.fao.org/docrep/016/i2727¢/i2727e00.htm)

Various industry and marketing organization
materials were reviewed to corroborate and
clarify data.

¢ National Chicken Council
(www.nationalchickencouncil.org/)
¢ Beef.org
(www.beef.org/)

Additional certification requirements were also
verified through various awarding organizataions.

Supporting Environmental Conservation with Information Visualization

HOW DATA WAS USED

Information was sourced to confirm two primary
aspects: production flow and quantity. With the
former, sources depicted the steps that occur
between source and market. For example,
poultry products start with specific parent
breeders, followed by hatcheries, finishing farms,
slaughterhouses, distribution, processing, and
finally, market. Quantity data was sourced to
model the importance of certain steps as well

as geographic prevalence. Finally, all data was
compared against certification and organizational
standards to illuminate varying production
details at certain steps, such as the difference
between finishing farms with poultry.
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While the models were displayed in a public exhibition, there

1s a need to have these tools available to consumers who

are purchasing and preparing food everyday. In particular,

an ideal scenario would be to present this information to

consumers through a format that could inform behaviors

prior to decision-making. The challenge is packaging the

information for situations where consumers will interact and

contemplate these models.

The first step is determining an appropriate
context for information delivery. Reviewing the
findings from the observation study, grocery
shopping is seen as a chore, and participants
desired for that experience to be done efficiently.
Therefore, having these models displayed in
grocery stores or act as design interventions
during shopping may not be the most effective
method; it may be too cumbersome to require
introspection in these locations. Instead,
consumers should interact with these models
before markets.

Interview participants noted that they use
cookbooks primarily for education and inspiration.
Individuals refer to cookbooks when to explore
new ingredients or try new recipes. Most
cookbook interactions occur during leisure time;
participants casually browse through the pages
while deciding what they would like to prepare in
the future. Since they act as source of inspiration
and reflection on food, one hypothesis is that this
information could be delivered within cookbooks.

Supporting Environmental Conservation with Information Visualization

The difficulty, though, is that cookbooks
are abundant. Performing a cursory search on
Amazon.com turns up 100,000 plus volumes.
Therefore, adding another cookbook to the
market may not be the most viable distribution
option, especially since most participants
responded that their favorite cookbooks are
ones that they trust. It may be challenging
to persuade people to add another cookbook
to their library since it will be originating
from an unknown source that has not be vetted
through experience and use.

Looking at cookbooks deeper, many people
actively augment their books with notes regarding
recipes, dog-eared pages and notecards. Can
these models be distributed not as a standalone
cookbook but rather as an augmentation system?
Providing consumers with tools to alter their
trusted cookbooks can help introduce this
information into existing artifacts, as well as
pairing them with go-to cooking sources.



RE/SOURGE SYSTEM

The following system uses the models to create

a family of information tools. Information from
the models was dissected and packaged into an
augmentation system known as RE/SOURCE.*?
The system uses tools that are familiar to books,
using elements that fit the context of a cookbook.?’

Concept sketch of distribution packaging
for RE/SOURCE system, including cookbook
booklets, stickers and other materials.

WHY JOY OF COOKING?

While the RE/SOURCE system is created to work with any existing
cookbook, the thesis uses The Joy of Cooking (JOY) as a
demonstration. First published in 1931, JOY was authored by
Irma von Starkloff Rombauer, a cooking amateur determined to
prepare a cookbook for people interested in learning how to cook
at home. Created around the understanding that novice cooks
“learn faster in the company of a friend,”?* JOY purposefully
communicated with a friendly voice larded with personality,
instructing users not as an expert but rather as a peer. More
importantly, the book pioneered the contemporary recipe format
of listing ingredients first followed by step-by-step directions.
Eight editions later—Rombauer personally updated six of the
eight—JOY has become a staple of the American kitchen.

With the book starting as an at-home project developed to
combat the status quo, JOY can serve as an appropriate vessel for
the RE/SOURCE system. Adding the insert, bookmarks and dust
jacket is akin to how the book was developed by consolidating
recipes from friends and family. The tone of the book—teaching
cooking skills to novices—matches the intended context for
these materials. And, with the JOY continually updating to meet
current tastes and trends, tacking on an environmental artifact
compliments the book’s continuing evolution.

Supporting Environmental Conservation with Information Visualization
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DUST JACKET OVERVIEW

The dust jacket replaces the current cover.

One of the five models is featured on the inside
that can be used as poster if desired, providing

a method to distribute the exhibited models.
The outside retains the existing brand so that
the book still retains a useable shelf presence.
However, the brand has been augmented with
symbols from the models to help create a revised

SEAFOOD
WY
WD DD

RE/SOURGE

L. . POUTRY v |HE
presence to signify and remind consumers of WSS |
o W ey o v
the altered content. On the inside flaps and o e o e
wYvwy yvv

back cover, the measurement conversion charts
typical of most cookbooks have been replaced
with selected environmental information.
This information is meant as a quick-resource - REISOURGE ... oo s e s s e
guide that helps consumers plan shopping : 2 o ——————

lists efficiently.

Flabeli

CONSUMER

£g

£47

it

i

FiEsie

‘553 i ]
£35c8f =
gz

i -
it s
s825¢ 3
TEE ==
g =L
i1 =S
£E% =
feifaz =
SEZERE

OF

PRODUCED BY FISH FARMING

COOKING

5% OF DOMESTIC SEAFOOD IS

12.5 MILLION TONS OF SEAFOOD PER YEAR

Irma S. Rombauer, Marion Rombauer Becker, and Ethan Becker

THE NEW YORK TIMES BESTSELLER

THE US. IMPORTS
31% OF ITS ANNUAL
SEAFOOD USE

10% OF SEAFOOD IS
USEDINNON-FOOD

PRODUCTS

The Joy of Cooking with applied RE/SOURCE dust jacket. RE/SOURCE dust jacket: outside information including revised cover and environmental tables (top),
and inside poster with seafood Sankey model (bottom).
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INSERT BOOKLET

The insert booklet adheres into the inside front
cover, either with tape or glue. The booklet
features abridged models with top-level facts
only. Each model is then followed by more
narrative content describing how select food
moves from farm to table, as well as extrapolating
on certifications and in-store varieties.

jer 75 perce:
Over 75 percent PO AR
of broiler chickens DISTRIUTION

are raised on
' Z
"

intensive farms.
H

4 HUSBANDRY TECHNIQUES CERTIFCATION INVENTORY

RE/SOURCE insert booklet adhered to
inside front cover of The Joy of Cooking.

RE/SOURCE insert booklet spread examples: poultry Sankey model (top)
and poultry narrative explanation (bottom).
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BOOKMARK/INSERTS

Bookmarks serves as in situ reference
material that can be placed by frequently
visited content. Bookmarks feature similar
quick-reference information as seen

on the dust jacket, and if desired, they
can be taken to the store to reference
while shopping.

DEPENDING ONTHEMONTH, S o dnsiiinannade” THE U.S. IMPORTS 26% OF ALL FRUITS,

ONLY CERTAIN FRUITS AND Seore ook o l e vt NUTS AND VEGETABLES, MOSTLY
VEGETABLES ARE FRESH e FROM THE AMERICAS

For exampleletuce canbe rownin ither grehouse e

’ environments or in States with warmer cimates, xy oy

T sexcon iomesto Vhih cnirbtes ol constat vl . O P 3l
et ;

W o100

[ PN
1%
us.

i ports during the off season. a‘g v
Frit and Vegetabe et ¢ G
Import Share : ¥
o v e e v w we s oo v o [ : §

AL percent, Canada s the second
largest importer, providing stocks of

Mesicois the largest rade prtner o
by aarge margin proving 40 percent *
of al it and vegetable mports.

“The Us. imports 100 percent of all
bananas, 90 percent of which are
imported from Central America
Chestnuts

Citrus

Cucumbers

Grapes.

South American trade fulfils demand
that resuits from inverse seasonality
between hemispheres,

‘Though the Americas dominate UsS.fruit and
vegetable imports, China's share has increased

Green Beans

by 56 percent—from three to eight percent o
total imports—over the past fifteen years.

ORGANIC PRODUCE 2o e i T teson s o
R
ACCOUNTS FOR

= OVER 4% OF . . _
Fanegates ANNUAL FRUIT AND - @
== VEGETABLESALES oo o o

= #: INTHEUSS. i D

RE/SOURGE fruit and vegetable bookmark, front and back.
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STICKERS DISTRIBUTION

Stickers can be used to augment recipes in the RE/SOURCE will be available free to download
cookbook. Examples include marking certain via an online clearinghouse. There, consumers
recipes by seasonality of vegetables, preferred can select which materials they would like to
certification of proteins, and blank stickers that use and download a free PDF formatted for
can be customized per user’s unique needs. production.? If consumers would rather receive

preprinted materials, they can order materials

formatted for their trusted cookbook at cost.?¢
DO NOT MAKE As the system is distributed and used, there is

also potential to partner with a grocery store

or author to format these materials for specific
contexts. For example, a natural food market

may consider placing this information at meat
w counters through brochures or fliers. Also, the

materials (specifically the large models) could

be used for an educational context, distributing
“ posters for classrooms and cafeterias.

Wild salmon

Grass-fed beef

Cage-free eggs

Cloten-free recipe

RE/SOURCE sticker examples
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FURTHERSTUDY

Though the RE/SOURCE system provides
one method for delivering these models to
consumers, the system itself still needs to be
tested for effectiveness. In particular, there is a
need to observe individuals interacting with the
system, preempted and followed by questions
concerning environmental knowledge, to gauge
if these materials fulfill their intended purpose
of exposing the “black box.” Also, the system is
lacking an online component. Most participants
acknowledged that they frequently source recipes
online; creating a system where people could
select specific ingredients to generate models

is an interesting possibility for RE/SOURCE.

In all, the questions raised by this project
are more about how information is delivered
than constructed. Today, people interact with
information visualizations as stand-alone pieces,
whether online, in periodicals or as posters.
RE/SOURCE attempts to move information
graphics away from standalone experiences
to actual tools in situ, but it is just a small step
towards exploring and understanding potential
applications. Further research and exploration
can be done on how to get consumers to interact
with information in meaningful, unique ways.

The models raise further question as well.
While many reactions that occurred during the
Henry exhibition were positive, the models are
currently very broad—and therefore may result in
overloading consumers with information. Moving
forward, there is potential to format these models
for very specific issues, such as for a specific
certification, overfishing or byproduct pollution.
Doing so may also lead to more concrete
actionable decisions for consumers. Also, while
the models explore a good portion of the food
system, there is still additional content that could
be added; for example, two notable additions are
pork and fungi.

Regardless of these future areas to explore,
the models and RE/SOURCE system provide a
case study for how designers can begin to reveal
the “black box” of production. By demonstrating
these processes, these materials can help increase
consumers’ understanding of conservation and
environmental issues, leading to more informed
decision-making and dialogue. Though there is
no guarantee that the system as-is may result in
significant changes, it can serve as a launching pad
for exploring how to use information visualization
to address large, societal challenges.
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