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1 Critically mapping a wicked
solution to food insecurity

Food sustains life, and without it, humanity would cease to exist. The Food
and Agriculture Organization (FAO) of the United Nations (UN) at their
1996 World Food Summit in Italy defined food security as “a state where all peo-
ple, at all times, have physical, social, and economic access to sufficient, safe, and
nutritious food to meet their dietary needs and food preferences for an active and
healthy life” (FAO 2008). Subsequently, in the report titled “An Introduction
to the Basic Concepts of Food Security,” the FAO introduces four dimensions
of food security that operate simultaneously: availability, access, utilization, and
stability. Availability refers to the physical supply of food daily through genera-
tive production, level of stock or inventory, and trade (1). Economic and envi-
ronmental factors, like income and geographic location, respectively, determine
household and individual access to the physical supply of food (1). Once an
individual gains access to a food supply, how they utilize that food to retrieve
the nutrients their body needs daily depends on their culturally based and cog-
nitive “feeding practices, food preparation, diet, and intra-household” practices
of distributing food along with their body’s biological functionality and its abil-
ity to utilize the nutrients accordingly (1). To be food-secure requires balancing
availability, access, and daily utilization to achieve the fourth dimension of food
security, stability. A lack of equilibrium in the food system can bring about too
little or too much food on an individual level; and both of these states can have
negative health ramifications that, over time, can lead to preventable illnesses
and mortality for human beings (1).

As food security is an overall life-or-death balancing act influenced by envi-
ronmental, biological, political, economic, ethical, aesthetic, and socio-cultural
factors, the FAO created a scale and household and individual survey instru-
ments (see Appendix [V Food Insecurity Experience Scale Instruments) to assess
the range of food security for households and individuals across the globe (“The
State of Food Security and Nutrition in the World” 2018, 7). The FAO’s measur-
ing scale illustrated in Figure 1.1 strategically uses semiotic hues for danger and
safety, ranging from green (food-secure) to green-yellow (mild food insecurity) to
yellow-orange (moderate food insecurity) to orange-red (severe food insecurity).

Subsequently, in its 2021 update titled “The State of Food Security and
Nutrition in the World: Transforming Food Systems for Food Security, Improved
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Figure 1.1 FAQO’s food insecurity experience scale ranges from food secure to mildly food
insecure to moderately food insecure to severely food insecure. It is used to
measure the state of food security among people individually and in households
across the globe. Image courtesy of FAQO.
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Figure 1.2 The concentration and distribution of food insecurity by severity differ
significantly across the world’s regions—Asia, Africa, Northern America and
Europe, Latin America and the Caribbean—with food insecurity being most
prevalent in Asia and Africa respectively. Image courtesy of FAO.

Nutrition and Affordable Healthy Diets for All,” the FAO reports that “mod-
erate or severe food insecurity has been climbing slowly since 2015 and, as of
2021, affects more than 30 percent of the world population” with over 900 mil-
lion people experiencing severe food insecurity as shown in Figure 1.2 (19). As
shown, “the concentration and distribution of food insecurity by severity differ
greatly across the different regions of the world with food insecurity being more
prevalent in Asia and Africa respectively” (20).

The United States Census Bureau estimates that of its approximate 300 mil-
lion population (United States Census Bureau n.d.), 50% are female, and 31.9%
are people of color experiencing high levels of food insecurity. According to the
FAO (2021, 22), “globally and in every region, the prevalence of food insecurity
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is higher among women than men”. In terms of race and ethnicity, the United
States Department of Agriculture’s (USDA) Economic Research Service (ERS)
provides open access to its food security data online.! One chart titled “Trends in
food insecurity by race and ethnicity, 2001-21” shows that Black (non-Hispanic)
and Hispanic households have experienced substantially more food insecurity in
the past decade than other racial and ethnic households. This reality grossly con-
tradicts the aims of the FAQO that, as noted previously, defines food security as “a
state where all people, at all times, have...access to sufficient, safe and nutritious
food to meet their dietary needs and food preferences for an active and healthy
life” (2008, emphasis added). Penniman blames this disparity on age-old racism
noting:

Racism is built into the DNA of the US food system. Beginning with the gen-
ocidal land theft from Indigenous people, continuing with the kidnapping of
our ancestors from the shores of West Africa for forced agricultural labor,
morphing into convict leasing, expanding to the migrant guestworker pro-
gram, and maturing into its current state where farm management is among
the whitest professions, farm labor is predominantly Brown and exploited,
and people of color disproportionately live in food apartheid neighborhoods
and suffer from diet-related illness.

(2018, 5)

In the edited book titled Cultivating Food Justice: Race, Class, and Sustainability,
Alkon and Agyeman (2011) concur, discussing how “food is not only linked to
ecological sustainability, community, and health but also racial, economic, and
environmental justice” (15). Referencing Winne (2008), Alkon and Agyeman
clarify that the injustice of food insecurity centers on access; communities of
color tend to lack ease of access to healthy food due to geographic location and
affordability—that is, healthy food that is available likely is too expensive and
more costly than similar food in wealthier areas (Alkon and Agyeman 2011, 17).
Undeniably, food insecurity is a pressing social justice issue in the present period
of multiple social challenges, including climate change, COVID-19, war, and
white supremacy. As good health depends mainly on food security for all, the
next section discusses the negative ramifications of food insecurity on health.

Food insecurity and its dire health consequences

The World Health Organization (WHO) uses the term “malnutrition” to rep-
resent the negative impact of food insecurity on human health. WHO defines
malnutrition (the “double burden of malnutrition”) as:

deficiencies, excesses, or imbalances in a person’s intake of energy and
nutrients. The term malnutrition addresses three broad groups of condi-
tions: 1) undernutrition, which includes wasting (low weight-for-height),
stunting (low height-for-age), and underweight (low weight-for-age); 2)
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micronutrient-related malnutrition, which includes micronutrient deficien-
cies (a lack of important vitamins and minerals) or micronutrient excess; and
3) overweight, obesity, and diet-related non-communicable diseases (such as
heart disease, stroke, diabetes, and some cancers).

(World Health Organization 2017)

Figure 1.3 illustrates how food insecurity can follow two distinct pathways to
bring about malnutrition in individuals and households that can lead to mortal-
ity. The process of malnutrition begins with an individual’s lack of or inconsistent
access to food, whether by their agency or the impact of their household status.
The consequences of this “uncertain food access” affect the quantity, quality, and
continuity of their food consumption and even their mental health—the latter
of which also negatively impacts the quantity, quality, and continuity of their
food consumption (FAO 2018). On the one hand, if too few calories, proteins,
vitamins, and minerals are consumed, malnutrition through undernutrition and
micronutrient deficiencies ensues. On the other hand, if too many high calories
and nutrient-poor foods are consumed, malnutrition through overweight, obe-
sity, and diet-related non-communicable disease can occur.

As of June 9, 2021, WHO’s webpage provides key facts on malnutrition esti-
mates that 1.9 billion adults are overweight or obese, 462 million adults are
underweight, 149 million children under five are stunted (too short for age), 45
million children are wasted (too thin for height), 38.9 million children are over-
weight or obese. In regard to race and ethnicity, as of 2020, 41.6% of Blacks,
38.8% of American Indian/Alaska Natives, 38.5% of Hawaiian/Pacific Islanders,
36.6% of Hispanics, 30.7% of Whites, and 11.8% of Asians in the United States
were obese (United Health Foundation, n.d.). Foster (1992) and Leathers and
Foster (2004) argue that malnutrition, specifically undernutrition, is a perennial
challenge in developing nations. However, WHQO’s malnutrition webpage on
malnutrition also notes that economically developed countries, too, are chal-
lenged by malnutrition through excess consumption that leads to obesity—the
gateway physical state to life-threatening illnesses such as diabetes, cancer, and
heart disease. This simultaneity of seemingly opposing health consequences (i.e.,
overweightness and undernutrition) at alarming rates caused by food insecurity
contributes to it being a wicked problem, and the pervasiveness of food insecurity
in communities of color makes it a critical social justice issue, further adding to
the complexity of the problem.

While it is evident that malnutrition presents a significant and complex chal-
lenge in global society today, some argue that it will persist into the future. For
instance, Nelson et al. (2018) predict that between now and 2050, when the world
population grows to 10 billion, obesity and undernutrition will continue. That is
in part because of “the ‘nutrition transition’ in many countries where, as incomes
grow, diets shift away from traditional diets towards ‘western’ diets that are typi-
cally higher in saturated fat, sugar, and salt” (16). Thus the global food problem’s
focus will evolve to center more on micronutrient deficiencies exacerbated, in
some regions, by climate change, increasing incomes,’ and evolving diets. Their
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Figure 1.3 Pathways from food insecurity or inadequate food access to multiple forms of
malnutrition. Image courtesy of FAO.
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findings indicate that the global food problem in 2050 may be more about “pro-
viding nutritious diets rather than adequate calories” (Nelson et al. 2018). In the
next section, we discuss the drivers that systemically undermine food security and
malnutrition towards addressing food insecurity moving forward.

Factors driving malnutrition and food insecurity

In 2017, WHO also reported that there are socio-cultural, behavioral, biologi-
cal, and environmental factors that influence an individual’s nutrition (World
Health Organization 2017, 4). Lifestyle habits and socio-economic status, food
supply, portion sizes, and cost are some of the factors that constantly and simul-
taneously interact while influencing one’s daily access to healthy food (5). While
the drivers of the double burden of malnutrition might be thought of as a linear
progression in time that cycles with no clear starting point, the reality of the situ-
ation with malnutrition is that it is arguably more the simultaneity of occurrence
of these factors that influences one’s nutrition. If malnutrition is an effect of food
insecurity, then the factors driving malnutrition contribute to those driving food
insecurity.

Recently, the USDA attempted to paint a broader picture of the food security
system that includes the drivers mentioned earlier of malnutrition, and extended
the repertoire to include climate change, political conflict, and even design (i.e.,
technology and innovation) (FAO 2021). As depicted in Figure 1.4, the FAO
comprehensively illustrates food security as a system of activities composed of
drivers affecting complex activities ranging from local to global, individual to
institution. The complex activities occurring in the food system include sub-
systems of activities related to the production of food to its supply within envi-
ronments where access to healthy food is influenced by numerous top-down and
bottom-up drivers.

Attaining a state of food security means creating an equitable and just balance
across the four dimensions of food security discussed earlier in this chapter (i.e.,
availability, access, utilization, and stability) and two more (agency and sustain-
ability)® (FAO 2021, 53). Agency is “the capacity of individuals or groups to
make their own decisions about what foods they eat; what foods they produce;
how that food is produced, processed and distributed within food systems; and
their ability to engage in processes that shape food system policies and govern-
ance” (190). Whereas, sustainability is “the long-term ability of food systems to
provide food security and nutrition in a way that does not compromise the eco-
nomic, social and environmental bases that generate food security and nutrition
for future generations” (190).

The current state of the food system, however, is the opposite of the kind of
food-secure balance that we seek. As the earlier statistics in this chapter reveal,
populations worldwide are struggling to achieve food security due to major driv-
ers, including political conflict, climate variability and extremes, economic slow-
downs and downturns, unaffordability of healthy diets, and underlying poverty
and inequality that emerge from top-down and bottom-up activities in the food
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Figure 1.4 FAO’s “food systems diagram...illustrates how the drivers behind recent food
security and nutrition trends specifically create multiple impacts throughout
food systems (food systems, including food environments), leading to impacts
on the four [traditional] dimensions of food security (availability, access,
utilization and stability), as well as the two additional dimensions of agency
and sustainability. These drivers have impacts on attributes of diets (quantity,
quality, diversity, safety and adequacy) and nutrition and health outcomes
(nutrition and health)” (2021, 53). Image courtesy of FAQO.

system. On the one hand, there are top-down institutional activities and natu-
ral factors (e.g., the environment and climate changes) that can cause poverty,
economic recession, war and conflict, and varied and extreme climates that nega-
tively impact the flow of the food system and create a state of food insecurity,
inequity, and injustice for many communities, especially those of color. On the
other hand, there are bottom-up demographic and environmental factors, includ-
ing nutrition, health, income level, heritage, geographic location, and dieting
habits that influence when, where, what, how, and how much an individual con-
sumes, and thus can lead to prolonged experiences of food insecurity.

To mitigate the negative drivers on the food system towards food security for
all, the FAO (2021, 88) outlines the following six possible pathways to intervene
and transform the global food system towards food security:

1. Integrating humanitarian, development, and peacebuilding policies in con-
flict-affected areas.

2. Scaling up climate resilience across food systems.

Strengthening the resilience of the most vulnerable to economic adversity.

4. Intervening along the food supply chain to lower the cost of nutritional

foods.

et
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5. Tackling poverty and structural inequalities, ensuring interventions are pro-
poor and inclusive.

6. Strengthening food environments and changing consumer behavior to
promote dietary patterns that positively impact human health and the
environment.

While the intent of providing these pathways may be for top-down interven-
tion, we interpret them as potential interventional pathways for top-down and
bottom-up activities within the realm of design for social innovation and appro-
priation. A secure food future depends on the continued development of inno-
vative interventions that can disrupt drivers of food insecurity and redirect the
system towards greater security that is equitable, just, and sustainable. Designers
of all kinds working with other professional and community stakeholders in the
food system, can play a vital role in creating such a future. In the next section,
we discuss the need for three seemingly disparate fields—sustainability, food,
and design—to come together to address food insecurity, inequity, and injustice
through sustainable food design.

The convergence of sustainability, food, and design

With an increasing awareness of the environmental impact of development on
the planet, sustainable development emerged as a mainstream concept with the
publishing of Our Common Future in 1987 by the United Nations, often referred
to as the Brundtland Report* (Du Pisani 2007). In the report sustainable develop-
ment was defined as development that “seeks to meet the needs and aspirations of
the present without compromising the ability to meet those of the future” (World
Commission on Environment and Development 1987, 51). The report expressed
concerns on future global equity and focused on the redistribution of resources to
stimulate economic growth in poorer nations to ensure that basic needs were met
for all humans. Sustainable development is based on the idea that social equity,
economic growth, and environmental stewardship could be integrated in various
areas including agriculture and food. The concept of the integrated sustainability
lens of social, economic, and environmental would later be the basis for the con-
cept of the triple bottom line (Du Pisani 2007). The triple bottom line is a sus-
tainability construct, a framework that measures performance and organizational
success in business based on three lines: economic, social, and environmental
(Goel 2010). Elkington (2008) coined the concept and used the terms “profit,”
“people,” and “planet” to reference the three pillars. The triple bottom line in
sustainability is based on the integration of the social, environmental, and eco-
nomic, and places an equality of emphasis on each of the lines (Alhaddi 2015).
Many sustainable development frameworks have been created and used in
local, regional, and global contexts, based on the three components of the tri-
ple bottom line—social, economic, and environmental—and they vary widely
in their scope and effectiveness (Orenstein and Shach-Pinsley 2017). The “three
pillars” approach has been challenged due to the complexities within each system
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and the limits of compromise when trying to achieve balance among all three pil-
lars (Miller 2014). Other sustainability paradigms have emerged, including the
concepts of social sustainability (Eizenberg and Jabareen 2017; Vallance et al.
2011), “just sustainability” (Agyeman 2008; Agyeman et al. 2003; Sherriff 2009),
and sustainable livelihoods (Chambers and Conway 1992; Knutsson 2006; Miller
2014). Social sustainability varies widely in its definition and scope in practice
and theory. Eizenberg and Jabareen (2017) view the risks from climate change
and its threat on social spheres as a key concept of sustainability and they offer
that social sustainability seeks to address social issues while confronting these
risks. Just sustainability considers social justice and environmental justice and
recognizes the inextricable links between humans and the earth (Agyeman 2008;
Alkon and Agyemen 2011; Sherriff 2009). Sustainable livelihoods include access
to the tools and resources needed for living and being able to weather shocks and
stressors, now and in the future (Chambers and Conway 1992).

As sustainable development concepts and applications emerged after the
Brundtland Report, most focused on the environmental aspects, neglecting the
components of poverty, equity, and health, even though these were addressed in
the report (Eizenberg and Jabareen 2017). Design and sustainability were also ini-
tially focused on the environment with a particular emphasis in areas of product
design and engineering (Bhamra and Hernandez 2021; Ceschin and Gaziulusoy
2016). Victor Papanek’s book titled Design for the Real World: Human Ecology and
Social Change introduced the impact of design on consumption and the environ-
ment and encouraged the design profession to transform (1985). As sustainable
development frameworks and focus have expanded, sustainable design’s emphasis
evolved from a focus on the environment and the impact of a product to the
emphasis on sustainability as a property of the system (Bhamra and Hernandez
2021; Ceschin and Gaziulusoy 2016). This shift in focus has expanded the role
of the designer. Manzini (2015) writes about design and social change towards
sustainability and the roles of both diffuse designers, non-experts using their
natural abilities, and design experts, trained professionals. The designer’s role in
addressing complex social issues like food has expanded to social innovation and
radical transformation. These everyday designers can make changes locally that
can have a broader impact, or they may begin with a big vision and recognize the
need to accomplish it by working locally (Manzini 2015). While this may happen
as a matter of course, a vision and radical processes are necessary to achieve soci-
etal change (Reynolds 2017). The idea of radical innovation can lead to chang-
ing systems (Manzini 2015), which leads us back to food systems and design.

According to semiotician Roland Barthes (2018) in “Toward a Psychosociology
of Contemporary Food Consumption,” food is a system of communication com-
posed of “signifying units” (24) that “imply a set of images, dreams, tastes, choices,
and values” (23). As such, food falls within the intellectual scope of scholarly and
creative production in design, even in its subdisciplines like graphic design, visual
art, and visual communication and information design. However, in the College
Art Association’s panel presentation titled “Design History: The State of the Art”
(2016), art historian Grace Lees-Maffei noted that even with the development
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of the International Food Design Society in 2009, nearly a decade later, food was
still a “relatively unexplored area of design” (Lees-Maffei 2016). Yet, three years
after Lees-Maffei’s 2016 presentation, Flood and Sloan—in an edited collection
that accompanies the 2019 food exhibit titled “Food: Bigger than the Plate” at
the Victoria and Albert Museum in Britain—offer another perspective asserting
that design has been fundamental to food since industrialization, with design
practitioners participating in every aspect of the commodification of food, from
its production to its consumption (2019, 13).

In fact, in the early twenty-first century, food design had been evolving stead-
ily, with various definitions emerging to determine its scope. The use of the term
“food design” was being used in academia in the early 2000s as intersections in
design and food began to be explored.

For instance, the Association for the Study of Food and Society and the
Agriculture, Food & Human Values Society (ASFS/AFHVS) have been holding
professional conferences on food-related themes since 1987;> and their 2005 con-
ference titled “Visualizing Food and Farm” was particularly groundbreaking in its
focused exploration of the role of design through visualization in food knowledge
production. The conference’s program included the following scholarly talks:

® Lori S. Ball, Matthew Pottieger, and M. E. Deming presented “Revealing
the Role of the Local Food System in the Formation of Landscape Patterns,”
making landscape patterns in the food system visible by collecting data
through local farm visits, reviewing aerial photos and maps, then analyzing
them to create new maps and compositions, creating a spatial phenomenon
and revealing a narrative of the local food system.

® Also examining patterns, Daniel Block presented “Supermarkets, Ethnic
Markets, and Corner Stores in Chicago: Geographic Patterns, Ties to
Community, and Provision of Fresh Foods,” an ongoing mapping project
examining spatial patterns between types of markets and demographics in
Chicago.

® Alison Grace Cliath presented on blue-green labeling and how it can
help consumers make equitable, sustainable choices in “Seeing Shades:
Ecologically and Socially Just Labeling.” Utilizing visual sociology, Cliath
explored blue-green labeling and the challenge created by some industries
developing their own “greenwash” labels without actually being environ-
mentally friendly or socially just.

Subsequently, Francesca Zampollo founded the International Food Design
Society in 2009,° with the First International Symposium on Food Experience
Design in 2010 in London.” Then, ASFS/AFHVS held another professional
conference at Indiana University in 2010 that included separate food experi-
ence design lectures by Sonia Massari and Francesca Zampollo on the first food
design panel in food system education (Massari 2017). Additional academic
conferences on food and design propagated worldwide. For instance, the First
International Conference on Designing Food and Designing for Food was held
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in London in 2012,® and the biennial conference titled “GLIDE’12: Global
Interaction in Design Education” was organized by the first author in consulta-
tion with design consultants Michele Washington, Adream Blair, and Gloria
Gomez. Hosted at Rensselaer Polytechnic Institute in Troy, New York, design
scholars from around the world convened virtually, including Clinton Carlson,
Whitney Peake, Sénia Matos, Karin Vaneker, Erwin Slaats, Sonia Massari,
and others to contribute peer-reviewed, research findings on the use of vis-
ual communication design resources to address the global food problem. The
conference culminated in the publication of a special issue titled “GLIDE’12:
Consumed™ in Iridescent, the International Council of Design’s journal on
design research. In 2013 the Latin American Food Design Network!® (red-
LaFD) was established by Pedro Reissig and Daniel Bergara, with assistance
from Francesca Zampollo. Additional relevant conferences then occurred
including the First European Conference on Understanding Food Design in
2015, where the second author presented on “The Future of Food Design”!!
and also spoke at the preceding 2nd Food Design x Education (FDxE)!? event,
the Second International Conference on Food Design in New York City in
2015," and the First International Food Design and Food Studies Conference
in 2017 in Lisbon, Portugal.'* Additional events and conferences on the topic
have been held since then.

Interestingly, the International Food Design Society became inactive dur-
ing this emergent period at which time its founder, Francesca Zampollo, shifted
resources and efforts to the development of the International Food Design Journal
in 2016. Today, the International Jowrnal of Food Design continues and is dedi-
cated to understanding food design. To wrestle with the broad definitions of food
and design, Zampollo originally categorized food design into the subcategories
of “design with food,” “design for food,” “food space design” (interior design for
food), “food product design,” “design about food,” “eating design” (Zampollo
2013) and more recently “food design thinking” (Zampollo and Peacock 2016).
Within each of these subcategories of food design research, food content knowl-
edge experts interact with chefs, food scientists, architects, interior designers,
product designers, and industrial designers. As more designers connect with food
knowledge, the field of food design will continue to expand (Zampollo 2016).
When the International Food Design Journal was first published in 2016, food
design was still relatively new as an area of research; the journal has helped to
expand the field and scholarship since then, though global research databases
still reveal limited indexed publications specific to food design (Juri et al. 2022).
The original guidelines for the journal stated that it is “open to any research and
project that simply connects food and design” (8).

In the inaugural issue of the International Food Design Jowrnal in 2016, edi-
tor Francesca Zampollo collected and presented definitions from professionals
working in food and design, in addition to contributions from the editorial and
advisory boards of the journal. The definitions range from reflecting a heavy focus
on food as food design to wider, more systemic visions. Fabio Parasecoli, formerly
Director of Food Studies Initiatives at The New School in New York City, and
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formerly the Director of the Food Studies PhD program at New York University,
defined food design with a wider lens:

Food design includes ideas, values, methods, processes, and activities aiming
to modify, improve and optimize individual and communal interactions with
and around food, including but not limited to edible materials, objects, expe-
riences, natural and built environments, services, systems, and networks.

(Zampollo 2016, 7)

Zampollo advocated against choosing one definition and instead embraced varied
definitions for their complexity and intersections, a reflection of the field of food
design (2016). Food design practitioner, social entrepreneur, and scholar Pedro
Reissig (2017) invited the collective to shape the definition of food design, rec-
ognizing the oft-cited interpretation that food design solely means the aesthetic
qualities of food; he proposed the following working definition:

any “action” that can “improve” our “relationship” with food individually
or collectively in diverse ways and instances, including the design of food
products, materials, experiences, practices, technology, environments, and
systems. By useful, I mean a definition that frames a way of thinking and act-
ing, motivating open and critical thinking with a propositive attitude.

(5)

Inherent in this definition of food design is the understanding that it is a plat-
form that considers the complex; it requires an examination of relationships
with foods from all aspects (Reissig 2017). However, as the food system com-
prises a complex system of activities that currently effects insecurity, inequity,
injustice, and environmental damage, the scope of food design must expand to
include impact through the inclusion of sustainability with social justice fram-
ing. In the proceedings of the 2nd International Food Design and Food Studies
Conference, “Experiencing FOOD: Designing Sustainable and Social Practices,”
Pires acknowledged the growing need for design solutions that focus on sustain-
ability and creativity in food systems, recognizing both the layered complexities
in food systems and the need for inclusivity of diversity, culture, education, and
history (Bonacho et al. 2021).

As Nicola Twilley notes, “food is an incredibly powerful tool for connect-
ing seemingly disparate issues...If you design for food and food systems, you will
inevitably address all considerations needed to create a sustainable, workable
community” (Urban Omnibus 2010). Sustainability, food, and design are fields
encompassing wide perspectives, methods, and contexts. Variations and cross-
combinations of these subjects have been expanded upon in the literature in recent
decades, including “sustainability transformation” (Abson et al. 2016; Artmann et
al. 2020; Elmqvist et al. 2019; Dorninger et al. 2020), “sustainability transitions”
(Kohler et al. 2019; Markard et al. 2012; Gaitdn-Cremaschi et al. 2019; Gaziulusoy
and Oztekin 2019), “food systems sustainability” (Béné et al. 2019; El Bilali and
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Allahyari 2018; Haysom et al. 2019; Mourad 2016; Weber et al. 2020), “design
of food systems” (Ballantyne-Brodie and Telalbasic 2017; Manzini 2015), “design
for sustainability” (Bhamra and Hernandez 2021; Ceshin and Gaziulusoy 2016;
Rocha et al. 2019; Spangenberg et al. 2010), “eating design” (Schouwenburg and
Vogelzang 2011), “food experience design” (Massari 2012), and human food inter-
action design (Choi and Blevis 2010; Comber et al. 2014; DolejSov4 et al. 2020).
Within this broad scholarly context, “food design” (Bordewijk and Schifferstein
2020; van Hinte 2016; Guixe et al. 2010; Juri et al. 2022; Massari 2017; Reissig
2017; Zampollo 2016) arguably solidified as a subset field of design. As the world-
wide pandemic beginning in 2020 has significantly impacted all facets of the food
system, positioning a more inclusive definition of sustainability within food design
has gone from being a call to action to an imperative.

Underpinning this imperative, the 2015 United Nations 17 Sustainable
Development Goals (SDGs) in its 2030 Agenda (United Nations, n.d.)
announced the following 17 goals to design a sustainable world by 2030:

Goal 1. End poverty in all its forms everywhere.

Goal 2. End hunger, achieve food security and improved nutrition, and promote
sustainable agriculture.

Goal 3. Ensure healthy lives and promote well-being for all at all ages.

Goal 4. Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all.

Goal 5. Achieve gender equality and empower all women and girls.
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Figure 1.5 Sustainable Development Goals.
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Goal 6. Ensure availability and sustainable management of water and sanitation
for all.

Goal 7. Ensure access to affordable, reliable, sustainable, and modern energy for
all.

Goal 8. Promote sustained, inclusive, and sustainable economic growth, full and
productive employment, and decent work for all.

Goal 9. Build resilient infrastructure, promote inclusive and sustainable industri-
alization, and foster innovation.

Goal 10. Reduce inequality within and among countries.

Goal 11. Make cities and human settlements inclusive, safe, resilient, and sustainable.

Goal 12. Ensure sustainable consumption and production patterns.

Goal 13. Take urgent action to combat climate change and its impacts.

Goal 14. Conserve and sustainably use the oceans, seas, and marine resources for
sustainable development.

Goal 15. Protect, restore, and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, halt and reverse land deg-
radation, and halt biodiversity loss.

Goal 16. Promote peaceful and inclusive societies for sustainable development,
provide access to justice for all, and build effective, accountable, and inclu-
sive institutions at all levels.

Goal 17. Strengthen the means of implementation and revitalize the Global
Partnership for Sustainable Development.

It has been argued that all of the goals relate to food security (FAO 2018;
Massari 2020) but SDG number 2 explicitly states the goal of ending hunger.
Utilizing the wedding cake model theory of Rockstréom and Sukhdev (2016),
Massari expands on how food design can have a positive impact on potentially
all 17 SDGs by moving to a systemic or ecocentric approach from an anthro-
pocentric approach for each of the three sustainability pillars, referred to in
Rockstrém and Sukhdev’s model as the biosphere, society, and economy (2020).
In Rockstrom and Sukhdev’s model, the biosphere is the base and supports the
societal and economic layers. Adding sustainability to food design clarifies the
broad definition of food design by embracing a clear intention of sustainability
when designing with, for, or about any area of food (Massari 2020). Working
from Parasecoli and Reissig’s definitions, in this book we define sustainable food
design as pursuing design outcomes (DOs) and processes for any area in a food
system that seek to improve and optimize the environment, the economy, and
society, both individually and collectively, through a systemic lens that centers
equity and justice.

Looking forward to the professional playing field of sustainable food design,
we propose that:

the task and job of the food designer is not to grant the same vision for eve-
rybody, but to establish the conditions for different visions that can inter-
act and lead to sustainable solutions. If in the last decade we’ve worked to
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explain how to design the best food experiences and focused on the systemic
approach in the food world, today more than ever we need to unify this
knowledge into a common project: designing more sustainable food systems.

(Massari 2020, 31)

Our ever-changing food system, impacted by climate, socio-economic disparities,
political divisions, trade, and health issues, highlights the need for sustainable,
equitable, and just design solutions. To solidify this understanding of sustain-
able food design that considers the need to acknowledge the current state of
insecurity, inequity, and injustice in the food system, we propose an extended
definition of sustainability development beyond the three pillars. Other defini-
tions of sustainability as a goal imply a destination, which is unrealistic with the
global seismic shifts and inequities worldwide. The dynamic nature of society, the
economy, and the environment require a lens that adjusts and adapts as neces-
sary, moving towards greater food security that is equitable and just and facilitates
balanced nutrition that leads to improved sustenance of all of humanity and the
natural ecosystem. We therefore introduce the following eight dimensions of sus-
tainability that we call the 8 Es of sustainability (8Es) and use as the criteria for
assessing DOs, which include:

® Ethical: the DO does not harm humans or communities or the earth.

® Equitable and just: the DO facilitates greater inclusivity, that is, all people
having access to resources and benefits in an equitable and just manner.

®  Environmental: the DO improves the environment without harming it.

®  Economical: the DO permits value to return to all actors in the system
thereby yielding “generative justice” (Eglash 2016).

® Ecological: the DO contributes to the healthy balance of the social
ecosystem.

®  Enduring: the DO is durable and lasts a long time.

® Effectuated: the DO has been implemented within a public context.

®  Effective: evidence shows that the DO works.

In the 8Es, all criteria interconnect, interrelate, and rely on integration and
in terms of food security, consider food justice and food sovereignty as criti-
cal components of sustainable food design. Food justice is connected to food
sovereignty with “food justice spurring short-term action and rights in domes-
tic contexts, while food sovereignty movements support longer-term national,
regional and international networks and political action” (Clendenning et al.
2016, 175).

Food justice focuses on examining and addressing inequalities within the food
system that impacts race and class disproportionately (Gottlieb and Joshi 2010).
Gottlieb and Joshi define food justice as “ensuring that the benefits and risks
of where, what, and how food is grown and produced, transported, and distrib-
uted, and accessed and eaten are shared fairly” (2010, 6). While food justice can
focus on many facets and issues of inequality within the food system, scholarship
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related to food justice is grounded in both ecological sustainability and social
justice, or “just sustainability” (Agyeman 2008).

Food sovereignty is a related concept brought to the global stage by La Via
Campesina,” an international peasant movement (Clendenning et al. 2016). In
2007 it was defined at the Nyéléni International Forum on Food Sovereignty:

the right of peoples to healthy and culturally appropriate food through eco-
logically sound and culturally appropriate methods, and their right to define
their own food and agricultural systems. It puts the aspirations and needs of
those who produce, distribute, and consume food at the heart of the food
systems and policies rather than the demands of markets and corporations. It
defends the interests and inclusion of the next generation.

(Nyéléni 2007)

The social aspect of sustainability is expanded in the 8Es to include categories of
ethics and inclusivity, which feeds into a more equitable and just society. That
is, sustainability is not limited to the environment but also considers social, eco-
logical, and ethical implications. Economic sustainability returns unalienated
value equitably to all stakeholders within the system who contribute to creating
it. Finally, to be sustainable, a DO ideally should be effective and endure, both
actively and residually.

Meeting the 8Es criteria for sustainable food design is an incredible challenge
for designers across disciplinary and cultural domains who are investigating food
insecurity, as food insecurity is itself a wicked problem that is global in scope,
multidimensional, multifaceted, and intercultural. The question then is: where
should these designers intervene in the food system to create a more sustainable
food future that is secure, equitable, and just? Addressing this question requires
understanding what has been done in design across professional domains to
address food insecurity to know what is needed moving forward. In the next sec-
tion, we introduce a design method for seeing and analyzing the current state of
the sustainable food design system to find leverage points or places to intervene
to move the system towards greater security.

Critically mapping sustainable design: a design approach to
addressing wicked problems

In the seminal 1982 text titled “Designerly Ways of Knowing,” design scholar
Nigel Cross grapples with the Royal College of Art’s (RCA) assertion that gen-
eral education lacks a “third area” (1982, 221). Reviewing opposing previous
arguments that “design with a capital D” or “technology” should fill this lacuna
in a future triad of general education, Cross posits that the missing area should be
“designerly” ways of knowing that would contrast with the existing objective and
subjective ways of knowing in the sciences and the humanities (including the
arts), respectively (222). The inclusion of design in general education aimed to
elevate design from the skills-based role it played in the middle to late twentieth
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century within technical or vocational training to a discipline that contributes to
students’ intellectual and character development.

In response to the RCA’s report titled “Design in General Education” that
states, “there are things to know, ways of knowing them, and ways of finding
out about them that are specific to “design” (quoted in Cross 1982, 223), Cross
posits that the designerly way of knowing entails using constructive thinking and
codes in a solution-focused problem-solving process to tackle ill-defined problems
(226). In differentiating the kind of problems that designers address from those
that scientists and humanists/artists typically confront, Cross reveals a narrow
view of design that summons the counter-argument this paper makes when he
says:

It is also now widely recognized that problems are ill-defined, ill-structured,
or “wicked.” They are not the same as the “puzzles” that scientists, mathema-
ticians and other scholars set themselves. They are not problems for which
all the necessary information is, or ever can be, available to the problem
solver. They are therefore not susceptible to exhaustive analysis, and there
can never be a guarantee that “correct” solutions can be found for them. In
this context, a solution-focused strategy is preferable to a problem-focused
one: it will always be possible to go on analyzing “the problem,” but the
designer’s task is to produce “the solution”.

(224)

Cross’s position that solution generation should dictate problem definition in
designerly processes likely influenced the rise of “coevolution” (Maher et al.
1996), which contemporary designers generally define as “the re-interpreting of
a design problem in the light of an exploration of possible solutions until a good
‘fit’ between problem and solution (‘an idea’) emerges” (Dorst 2019).

However, solution-focused designing has had a seemingly limited effect on
wicked problems as nearly half a century later, society is still grappling with them
and contemporary designers are still challenged by their complexity. One could
argue that coevolution through solution-focused designerly inquiry has encour-
aged a contemporary mode of design that leads to superficial success. This success
typically manifests as DOs that may reflect only incremental aesthetic changes
supported by professional organizations and trade journals and imitated in design
education but that ultimately lead to failure (Winkler 2009) or the perpetuation
of societal problems.

Should we only be “celebrating failures”® (Poggenpohl and Winkler 2009)
though, or also learning and adjusting from our successes by critically mapping
them to identify lacunae, if any, surrounding them to determine which of the
gaps we can—or rather should—fll through future design innovation or appro-
priation? Are coevolution, solution-focused design, and our relentless pursuit of
novelty serving society well enough? One could argue that many contributions
from solution-focused, designerly practices tend to enable, perpetuate, or con-
tribute to food’s systemic challenges with goals that are unsustainable. A quick
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visit to a local grocery store, for instance, can provide ample evidence affirming
solution-based, designerly inquiry’s questionable participation in food through
food packaging design. One can readily observe a variety of brands of consumable
goods with excess sugar, sodium, fat, etc., packaged with high aesthetics aimed
at outselling the competition rather than honestly informing the consumer of
the product’s low nutritional value and the negative impact of consuming it.
If a solution-based designerly inquiry is a way of knowing, then what’s needed
in design arguably is greater “accountability” (Bennett 2012) in the decision-
making leading to an outcome and the impact of the DO on humanity and the
environment.

Towards this end, it’s been nearly half a century since the publication of
Cross’s text, and the discipline of design has matured in its cognizance of the
societal impact of its outcomes. For instance, Berman (2008) shows that pro-
fessional designers are taking responsibility for their creative actions. Even the
design research community is now grappling with emerging principles of “design

justice” (Costanza-Chock 2020) that include:

1. Using design to sustain, heal, and empower our communities, as well as to
seek liberation from exploitative and oppressive systems.

2. Centering the voices of those directly impacted by the outcomes of the

design process.

Prioritizing design’s impact on the community over the designer’s intentions.

4. Viewing change as emergent from an accountable, accessible, and collabora-
tive process rather than as a point at the end of a process.

5. Seeing the role of the designer as a facilitator rather than an expert.

6. Believing that everyone is an expert based on their own lived experience
and that we all have unique and brilliant contributions to bring to a design
process.

7. Sharing design knowledge and tools with our communities.

Working towards sustainable, community-led and -controlled outcomes.

9. Working towards non-exploitative solutions that reconnect us to the earth
and to each other.

10. Before seeking new design solutions, looking for what is already working at

the community level. Honoring and uplifting traditional, indigenous, and
local knowledge and practices.

bt

=

Though the discipline of design is evolving to be more ethical and socially and
environmentally conscious, society continues to battle lingering, ill-defined prob-
lems (e.g., poverty, food insecurity, sustainability, racism, climate change, etc.)
along with emerging ones. For instance, our present-day battle with COVID-19
and the marriage of visualization to medical innovation reveals an interesting
interdependency between problem-focused and solution-focused inquiries to save
lives. At the outset of the pandemic, we relied heavily on visualizations to under-
stand the spread of the virus and its symptoms as we worked expeditiously to
design effective solutions through medical innovation—implementing strategies
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like social distancing, hand-washing and mask-wearing, medicinal appropriation,
and finally, vaccination. This real-world reliance on visuals to navigate a soci-
etal problem may indicate a missed opportunity in the design discipline towards
including rigorous problem-focused designerly thinking that centers around
visual analysis to reveal design intervention opportunities or to “look for what
is already working” (Costanza-Chock 2020, 7). We propose that such a pivot
in designerly inquiry would enable designers to use their plenty and powerful
visualization resources to identify more strategic places to intervene with design-
erly ways of knowing that yield substantive change in society’s wicked problems.
Indeed, the analysis of problems in design needs to become more salient as the
discipline matures and hears the clarion call to use design’s resources to identify
and address societal problems (e.g., food insecurity), problems that are complex
by nature—*“ill-defined, ill-structured, ‘wicked” (Cross 1982, 224) and multidis-
ciplinary and multicultural. We propose the design resource of mapping to serve
this purpose.

Mapping in the fields of food and design

Mapping, in general, has been integral to research inquiries across disciplines,
including food and design. In the field of food, it has been used in both edu-
cational and non-educational contexts as “an approach to understanding ‘eco-
agri-food systems”(Zhang et al. 2018) and to define “food justice” (Loo 2014).
Edwards and Mercer (2010, 156) bring to light the use of mapping pervasively
in food to enable their students to see the urban agriculture system in Australia’s
local context. Additionally, they reviewed the use of food mapping across disci-
plines to “chart...food insecurity, food ‘deserts’ and poverty,” show “the connec-
tions between food and transportation,” and even “trace community commodity
chains” locally to globally (156). In non-educational contexts, Edward and Mercer
(2010) also disclose how New York City was the starting place for the participa-
tory development of an ecological map by eco-designer Wendy Brawer. Known
as the Green Map, Brawer’s concept has been adopted by hundreds of other cities
around the world (156).

Within the area of food, mapping has been used in a participatory manner to
identify the causes of problems within food systems to determine how to effect
change. For instance, Sedlacko (2014) discusses the participatory construction
of “causal loop diagrams” for “knowledge brokerage” between research scientists
and policymakers. In their system, they aim to link experts in different disciplines
and professions.

Within the design disciplines, Zahedi and Heaton (2016) show how designers
use mapping cognitively to understand their creative thinking and the interre-
latedness of concepts. Whereas Jones and Bowes (2017) argue specifically for the
use of “synthesis mapping” to address “socially complex problems,” Sevaldson
(2011) and Buchanan (2019) argue for the inclusion of systems thinking into
design thinking processes that aim to address complex problems. Other stud-

ies (Frerichs et al. 2018; Kokotovich 2008; Eden 2004; Dorst 2019) argue for
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mapping specifically in the problem definition phase. For instance, Suoheimo et
al. (2021) map different categories of problems—tame to complex to wicked—to
the well-known Freudian iceberg model of the conscious and subconscious mind
to enable deeper problem understanding in the design process.

Design historian Victor Margolin supports Flood and Sloan’s perspectives on
there being historical precedence for food design within the discipline of design,
as he too implies an historical relationship between food studies and design stud-
ies (Margolin 2013). Indeed, within the design discipline’s evolving oeuvre there
exist countless food design assets, but sustainable food design at present is an
emerging school of thought arguably due to the recent rise and impact of cli-
mate change, the COVID-19 pandemic, and other perennial social injustices
that are compromising food security. Indeed, as food insecurity continues to rav-
age the health of communities locally and globally, society’s evolving repertoire
of existing food DOs is scattered across the globe like disconnected nodes in a
dysfunctional system. Many of these DOs are not accessible or are known only
among a local community with only a few of them attaining national or inter-
national prominence. We propose that compiling existing effectuated food DOs
that address food insecurity, inequity, and injustice and visualizing them in an
affinity diagram (a method first introduced by Japanese anthropologist Kawakita
Jiro (Plain 2007)) can enable designers and other stakeholders to meaningfully
stunt Nelson et al.’s (2018) dire predictions of society’s food future. Such a visu-
alization can enable designers to better determine places to intervene to tweak
the system towards a more sustainable, secure, equitable, and just food future.

Overview of critical mapping

The critical mapping framework this book introduces facilitates knowledge
exchange among transdisciplinary designers around societal problems involving
cross-cultural and -disciplinary stakeholders about where to start a social innova-
tion design process.

Compiling a wicked problem’s existing sustainable DOs to create a wicked
solution visualization—an approach we introduce as critical mapping—aids
problem understanding and definition in the design process towards identifying
opportunities for innovation of more sustainable designs. Critical mapping aims
to visualize existing sustainable DOs as a system of interdependent nodes engaged
in systemic interaction towards annihilating a wicked problem. The critical map-
ping approach compiles and organizes existing DOs that address the wicked prob-
lem sustainably. It is a problematizing, reflective approach to analyzing systemic
societal problems like food insecurity to mediate more strategic innovation or
appropriation within the system towards designing a more sustainable future.

Critical mapping begins with placing an intellectual boundary around the
wicked problem, fencing it in, by naming and operationalizing it. This initial
step of critical mapping includes compiling evidence (e.g., statistical informa-
tion) that proves the societal problem is real and devastating to humanity, that it
exists and is worthy of resources and time. For instance, part of step 1 of critically
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mapping a wicked solution to food insecurity has been done in the introduc-
tion to this chapter. In the second step, we conduct secondary research on the
wicked problem to identify existing design solutions that are sustainable. To this
end, an “integrative literature review” (Torraco 2005; Snyder 2019) is conducted
to identify existing DOs that address the wicked problem and to assess their
degree of sustainability. Sustainable DOs, in the third step, are then affinitively
organized and plotted onto a wicked solution grid contextualized across a field of
possibilities with two sets of dimensions: top-down or bottom-up and localized
or memetic (i.e., widespread or passing from one to many). Along the vertical
axis are sustainable DOs that emerge bottom-up by citizens and communities
impacted by the wicked problem or top-down from a position of economic power
(e.g., public or private institutions). Along the horizontal axis lie sustainable
DOs that range from memetic to localized, that is, from being replicated glob-
ally to situated locally. In the fourth step of critical mapping, we analyze the
data and look for gaps in need of design intervention through future innovation
or appropriation. In the next section, we begin critical mapping by naming and
operationalizing the wicked problem of food insecurity. In doing so, we take illus-
trative steps to depict the food system to see and analyze its actors and activities
towards understanding the wicked problem of food insecurity.

Step 1: Naming and operationalizing the wicked problem of food
insecurity

We cannot adequately address food insecurity until we understand it; and “to
fully appreciate the magnitude of the challenges that we face and what will be
needed to bring about a new food system in harmony with this human need and
the environment, we need to understand and confront the social, economic, and
political foundations that create—and maintain—the food system we seek to
change” (Holt-Giménez 2015, 23-25). To understand the forces that influence
the food system and perpetuate food insecurity, Jacobi et al. (2019) argue that
knowledge of the “actors and activities” in the system is necessary. In their study
of food systems in Kenya and Bolivia, they sought to make visible the actors that
participated in four phases of food that they delineated as “agricultural inputs and
production, processing and storage, distribution and trade, and consumption and
recycling” (Jacobi et al. 2019, R4). Their stages of food supply—from creation to
recycling—updates the linear process commonly thought of in global society’s
top-down, large-scale industrial system, that is creating food that travels long
distances from a remote farm to the household plate and finally to the landfill.
Instead, their stages of food imply a more circular process with a recycling process
that redirects food waste to the generation of new food.

Deploying the design resource of visualization that includes the tool of map-
ping to understand the food system is a necessary next step because food is a
complex system comprising what von Braun et al. (2021) call “interlinked sys-
tems” of global and local actors and activities (748). In other words, the food

system includes “local food” (Granvik et al. 2017; Chase and Grubinger 2014)
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systems that are “interlinked” and interacting with the global food system to
enable greater participation from local small-scale farms and even home gardens.
Accordingly, Chase and Grubinger (2014) illustrate the food system with con-
centric circles to indicate interlaced and scaled levels of interdependent activi-
ties and actors that range from the individual (the inner circle) to the household,
local, regional, national, and global spheres.

Grubinger et al. (2010) define a food system as:

an interconnected web of activities, resources, and people that extend across
domains involved in providing nutrition that sustains health, including pro-
duction, processing, packaging, distribution, marketing, consumption, and
disposal of food.

(6)

Using both Jacobi et al. (2019) and Grubinger et al.’s (2010) definitions of the
food system, we can operationalize the food system as a set of scaled and interde-
pendent sustainable activities that occur across the following spectrum:

®  Agrifaquaculture: planting and growing “raw food materials” and breed-
ing and caring for animals that will be used for food. Other related activi-
ties include training and managing labor, land management, innovating

or acquiring, maintaining and using farming technologies (Ericksen 2008,

238), and caring for “aquatic animals and plants” for food in “fresh, brackish

and marine environments” (Pillay and Kutty 2005, 3). “A variety of fac-

tors determine these activities, from climate conditions to land tenure, input
prices, agricultural technology and government subsidy provisions intended

to protect or promote” (Ericksen 2008, 238).

®  Production: harvesting crops and slaughtering animals (238).
® Processing: transforming raw food material (vegetable, fruit, animal) for
trade by altering its appearance, storage life, nutritional make-up, and

content (238).

® Distribution: moving processed food from one place to another, typically
from place of origin to retail spaces for consumption. Activities in the distri-
bution phase of the food system include various forms of shipping, govern-

mental trade, and storage regulations (238).

® Communication: the visual and verbal communication technologies like
symbols, apps, and educational training programs that contribute to the food
system’s functionality.

®  Accessibility: one’s ability to acquire enough healthy food to sustain life.

The factors and activities that influence one’s ability to acquire enough

healthy food include:

o  Affordability: one’s “purchasing power” that depends on “pricing poli-
cies and mechanisms, seasonal and geographical variations in price,
local prices relative to external prices, the form in which households are
paid, income, and wealth levels” (240).
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o Allocation: governmental policies and social and political capital gov-
erning when, where, how, and how much food one can access at a given
time in a given private or public space (240).

o Preference: social or cultural norms, heritage, and values (e.g., reli-
gion, season, advertising, preparation requirements, human capital,
tastes, customs that influence consumer demand for certain types of
food) (240).

Consumption: choosing, purchasing, or otherwise acquiring, preparing,

eating, and digesting food. Factors affecting these activities include price,

income level, cultural traditions or preferences, social values, education,

health, and household status among other things (238).

®  Waste: composting, recycling, and disposal of expired and unconsumed but
still-edible food and materials involved in its production and consumption.

While Grubinger’s use of the term “production” may be inclusive of agriculture,
we aim to bring clarity to the food system by separating early stages of food produc-
tion into two phases: agriculture or aquaculture and production. We also added
accessibility to include activities related to equity and justice and communication
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Figure 1.6 The interconnected food system comprising eight phases including agriculture/
aquaculture (AG/AQ), production (PD), processing (PR), distribution (DS),
communication (CM) (including recall, marketing, safety, packaging),
accessibility (AC), consumption (CN), and waste (WA) where sustainability
is integral to all eight categories. Image courtesy of Audrey G. Bennett.
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and to further clarify the important role graphics, communication, and visual
communication design plays or can play in the food system.

In our representation of the food system illustrated in Figure 1.6, there are
eight phases of activities—agriculture/aquaculture (AG/AQ), production (PD),
processing (PR), distribution (DS), communication (CM) (including recall,
marketing, safety, and packaging), accessibility (AC), consumption (CN), and
waste (WA). The activities of food systems reflect and respond to social, cultural,
political, economic, health, and environmental conditions and can be identified
at multiple scales, from an individual’s plate to a household kitchen to a commu-
nity restaurant to a regional foodbank to a nation (Grubinger 2010, 3).

In Figure 1.7 we show the flow of value that occurs between producers and
consumers in large-scale, industrial food systems where a grand producer provides
mostly processed food to a consumer at cost. The consumer has limited agency in
the control of their food choices or what they eat, and that agency may be further
compromised based on various factors (e.g., affordability and geographic loca-
tion) affecting their access to healthier fresh and unprocessed options. Attaining
food security depends on citizens becoming empowered to contribute to the pro-
duction of the food they consume. In addition to large-scale, industrial, agri-
cultural production, a food system thrives when there are also home gardens,
community gardens, urban farms, and training. “Strip a system of redundancy,
and you increase its efficiency; but you also reduce its adaptability and resilience”
(Cockrall-King 2012, 59); a sustainable food system includes production actors
inclusive of mainstream food businesses, small alternative food businesses, and
citizen activists coordinated through strategic plans and policies.

A sustainable food system designed to address inequity and injustice engages
consumers and producers (the actors) in all phases of the food system (as depicted
in Figure 1.8).

Understanding these independent actors (i.e., producers, consumers, and con-
sumer-producers) and the interdependency of their activities in the sustainable
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Figure 1.7 The food system visualized as producers providing food for consumers for profit
which leads to a perennial wicked problem of food insecurity. Image courtesy
of Audrey G. Bennett.
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Figure 1.8 A sustainable food system where the producer and consumer engage in all
phases of the food system leading to food security that is sustainable, equitable,
and just. Image courtesy of Audrey G. Bennett.

food system is essential to mediating and supporting their interaction towards a
more sustainable food-secure future. We argue that to attain this essential under-
standing and food-secure state where all people have access to healthy food daily
should also entail compiling and analyzing the existing sustainable food DOs.
Only then can one see the current state of the food system and where there may
be gaps for design innovation or appropriation. In the next section we introduce
the design method of critical mapping to assess the current state of the system
of sustainable food design for food insecurity in order to find leverage points or
places to intervene with design innovation or appropriation.

Step 2: Integrative literature review to identify sustainable

food DOs

Which sustainable DOs currently comprise the wicked solution to food insecu-
rity? Addressing this question entails conducting secondary research to glean
existing sustainable food DOs that we then plot onto a wicked solution visu-
alization modeled in Figure 1.9. In doing so, we aim to facilitate an analysis of
the food system to identify what Meadows (1999) calls “leverage points...places
within the system where a small shift in one thing can produce big changes in
everything.”

Our secondary research on the wicked solution to food insecurity entailed
conducting an integrative literature review to find and compile a broad set of
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Figure 1.9 Bennett’s wicked solution model applied to food insecurity. Image courtesy of
Audrey G. Bennett.

peer-reviewed, sustainable food DOs that currently address food insecurity
according to the 8Es of sustainability criteria. The integrative literature review
was conducted using 123 databases available by way of ProQuest at the University
of Michigan. We chose ProQuest instead of Web of Science as the former pro-
vides a multidisciplinary scope of scholarly articles inclusive of a broad array of
humanities, arts, and design databases. The goal of using an integrative literature
review instead of a systematic or semi-systematic one was to compile a multidis-
ciplinary and inclusive set of scholarly articles focused on sustainable food design
for security, equity, and justice.

To begin, we conducted a general ProQuest search of the individual terms
“sustainable,” “food,” and “design” that yielded 790,974 results. Next, we modi-
fied the search to include full texts and only those that were peer-reviewed, and
narrowed the results to 141,630 results. While ProQuest provides searches of
newspaper and magazine articles, we limited our integrative literature review to
peer-reviewed articles as we wanted the wicked solution proof of concept to con-
sist of sustainable DOs that emerge from mostly peer-reviewed research and to
make the literature review more manageable. In an effort to retrieve a more man-
ageable set of peer-reviewed results within the scope of our research, we modified
the search further to include only scholarly journals, and that change yielded
almost the same quantity of results, 141,095.
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The year 2009 was then used strategically as a start date to further narrow the
results to correlate with the founding of the International Food Design Society
in that same year. However, when we modified the search by adding the date
range from 2009 to 2021, we still yielded a high 127,402 results. Thus, we modi-
fied the search for the exact phrase “sustainable food design,” which yielded
a singular result that, after a cursory review of the title, abstract, and subject
keywords, we determined fit the scope of our research. However, with only one
result, we reverted back to the most recent search terms and this time added
the exact phrase “food security” and the previous 127,402 results dropped sig-
nificantly to 22,881 results. Of those results, we selected those in English only,
which narrowed our results down to 22,767 results. When we limited the search
further to the location of the United States, the results dropped more signifi-
cantly to 2,296 results.

With the goal to compile sustainable DOs generated from scholarly research,
we specifically targeted peer-reviewed articles published in design and design
research journals. A study conducted by Friedman et al. (2008) found the fol-
lowing five design and design research journals as the top venues for the dissemi-
nation of design research scholarship: Design Studies, Design Issues, International
Journal of Design, Design Jowrnal, and Journal of Design History. Subsequently,
Mansfield (2016) conducted a similar study to identify the top design research
journals based on the “highest ranked ‘design’ submissions” (904) and found the
following journals to be the most popular “design-focused” journals: The Design
Journal, Applied Ergonomics, Ergonomics, Journal of Design Research, and Design
Issues. In an attempt to find results from the aforementioned design research
journals on both Friedman et al.’s and Mansfield’s lists, we broadened our search
terms for design to include similar keywords in use in the discipline. Towards
that end, we added the term “innovation” as a synonym for design to the search
query of the 2,296 results previously found and consequently narrowed those
results to a more manageable 886 results. Of these 886 results, after a cursory
review of titles, abstracts, and subject keywords, we identified 25 articles that fit
the scope of our research.

ProQuest conveniently allows the saving of searches, so we went back to the
previous search that yielded 886 results with the added term “innovation” and
replaced the term “food security” with “food equity,” and yielded 22 results of
which we identified one article that fit the scope of our research. Thus, again, we
went back to the previous search that yielded 886 results and replaced the term
“food security” with “food justice,” and yielded 49 results of which we identified
22 articles that fit the scope of our research after a review of titles, abstracts, and
subject keywords. Still, none of the journals from the ProQuest searches came
from any of the flagship design journals. Thus, we returned to the previous search
that yielded 2,296 results and replaced the term “innovation” with “appropria-
tion” as another pseudo-synonym for design. Consequently, we yielded 88 results.
Of those 88 results, we identified one relevant article after another cursory review
of titles, abstracts, and subject keywords. Once again, we returned to the previous
search that yielded 2,296 results and replaced the term “innovation” with “repair”
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as another pseudo-synonym for design. Consequently, we arrived at 131 results.
Of those 131 results, we identified 6 relevant articles after a cursory review of
titles, abstracts, and subject keywords that fit the scope of our inquiry.

Next, we conducted a new ProQuest search for design publications specifically:
pub(design) AND ft(sustainable) AND ft(food) AND ti(design). This targeted
search of design journals resulted in 76 articles of which 31 used the terms “sus-
tainable,” “food,” and “design” in the text and were published in design journals.
However, when we qualified the search further by adding the term “food security”
the results narrowed to 14 including 6 articles that were also in the previous 31
results. After a cursory review of titles, subject keywords, and abstracts, we identi-
fied 5 articles as relating closely to the scope of our research inquiry. Then, when
we modified the previous search that yielded 76 results further by replacing the
term “food security” with “food justice,” that resulted in 12 articles of which one
fit the scope of our research. Again, we modified the previous search that yielded
76 results by replacing the term “food security” with “food equity,” resulting in 8
articles of which only one fit the scope of our research and matched a previous
article we had already found.

In our integrative literature review, we found a total of 62 peer-reviewed
journal articles that fit the scope of our research after a cursory review of titles,
abstracts, and subject keywords. To be more thorough and potentially garner
a broader set of peer-reviewed publications from top-ranked, design research
journals and publishers, we decided to conduct a second phase of the integra-
tive literature review by conducting an exploratory search for articles and books
using our university libraries’ general search function and our own knowledge of
publications within the disciplines of art and design. This second phase of our
integrative literature review yielded additional journals and books helping us to
meet our goal for a more thorough review. Texts in the second phase included
an exhaustive review of the articles in all published issues of the International
Journal of Food Design. After reading these articles and other publications in full
to confirm fit with our research agenda we identified and extracted additional
sustainable food DOs to further populate our wicked solution to food insecurity,
providing the proof of concept illustrated in Figure 1.10. At times the found pub-
lication itself was the DO.

When reviewing all of the peer-reviewed articles in depth and evaluating the
DOs they disclose for fit with sustainable food design we used categories from
Figure 1.6. We used our sustainability criteria (i.e., the 8Es) to decide whether to
include or not a DO in the wicked solution. The sustainable DOs in the wicked
solution to food insecurity meet some but not necessarily all of the 8Es of sus-
tainability criteria (see Appendix III). Our next step entailed categorizing each
sustainable food DO according to its design form.

Heskett (2005) notes that “design should be the crucial anvil on which the
human environment, in all its detail, is shaped and constructed for the better-
ment and delight of all” (1). Towards this end, Heskett categorizes design as:
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Objects: single- and multi-purposed, multi- and intersensory, three-dimen-
sional objects (e.g., a saltshaker, refrigerator, or a farming tool) encountered
in private and public spaces that function in some capacity that is intuitive
or learned (56).

Communications: two-dimensional imagery accompanied by text (e.g.,
hashtags, package designs, a logo, an interface, or an app) that can evoke
an array of emotions and actions and influence cognition and behavior (82).
Environments: frameworks that facilitate activities, patterns of use, behav-
ior, and expectations within living, learning, and working spaces (102).
Identities: any strategic combination of objects, communications, and envi-
ronments that expresses meaning intended to shape, even pre-empt, what
others perceive or understand (125).

Systems: interacting, interrelated, or interdependent elements that form a
collective and functioning entity (145).

Contexts: the professional organization and management of the knowledge
set, scope, conduct, and playing field of a specialized activity, including but
not limited to a program, professional organization, or governing policy (166).

In addition, recent scholarship in design extends Heskett’s categories to include
the following actions as design forms:

Futures: a series of speculative or imaginary activities directed towards a
desired outcome (e.g., a campaign or movement). See Taylor (2019) for
other definitions.

Service: a mindset, process, toolset, cross-disciplinary language, or manage-
ment approach that improves a service or creates a new one (Stickdorn et
al. 2018).

Interaction: the shaping of use-oriented qualities of digital artifacts (Lowgren
and Stolterman 2004) for a satisfactory or improved experience.
Experience: the strategic orchestration of an engagement with something
that is functional, engaging, purposeful, compelling, memorable, and enjoy-

able (McLellan 2000).

In assessing fit with sustainable food design as previously operationalized, for each
article we asked the following questions:

1.

b

[s there a DO that fits one of the design categories (i.e., object, communica-
tion, environment, identity, system, context, future, service, interaction, or
experience)’

Is the DO effectuated and discussed as effective?

Does the DO align with one or more of the other 8Es of sustainability criteria?
Does the DO address a part of the food system (i.e., aqua/agriculture, pro-
duction, processing, distribution, communication, accessibility, consump-
tion, or waste)?

From this review of the original articles we eliminated those that fell outside the
qualitative scope of our research agenda to compile effective and sustainable food
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DOs that address the wicked problem of food insecurity through the lenses of
equity and justice. Appendix I lists the 49 peer-reviewed publications from which
we gleaned 73 sustainable DOs to critically map a proof of concept of the wicked
solution to food insecurity.

Step 3: Plotting sustainable design outcomes onto a wicked
solution grid

In the introduction to the “GLIDE 2012: Global Interaction in Design Education”
conference’s proceedings, Bennett (2012) argues that the global food problem
epitomizes a wicked problem that is an ill-defined and confounding challenge
because it exists within an evolving and complex system of smaller, context-
specific, and cross-cultural challenges. Thus, it is improbable that any single
communication design solution can solve it. Moreover, as no single solution can
address the wicked problem of food, no single discipline can address it either.
Thus, Bennett (2012, 2-10) posits the need for a wicked solution—an equally
complex system of independent solutions derived from transdisciplinary inquiry
inclusive of design perspectives—that systemically, over time, can address a
wicked problem. In confirming the relationship between food studies and design
studies, design historian Victor Margolin supports this proposition when encour-
aging consideration of:

both food and design as embedded in systems and to initiate a mapping pro-
cess to define the scope of each system and identify points of connection
between the two. In this way, we can expand the conceptual space of each
field and consequently discover themes and issues that may result in new
methodological, narrative, and activist approaches by scholars in both of
them.

(2013)

To this end, applying Bennett’s model of a wicked solution to the food system in
Figure 1.1, we depict the wicked solution to food insecurity as the visualization
illustrated in Figure 1.10 onto which sustainable DOs are organized by two sets of
dimensions: top-down or bottom-up and localized or memetic. Along the verti-
cal axis we group sustainable food DOs that emerge bottom-up by individuals
and communities (quadrants C and D) impacted by the wicked problem versus
top-down from a status of economically funded or otherwise supported by public
or private institutions (quadrants A and B). Along the horizontal axis we group
sustainable food DOs that range from memetic (quadrants B and C) to localized
(quadrants A and B), that is, from being replicated globally to situated locally.

Returning to the question of where designers should intervene in the food
system to create a more sustainable food future that is secure, equitable, and just,
we integrated Bennett’s model of a wicked solution visualization from the intro-
duction of this book with the food system’s categories in Figure 1.6 to depict the
wicked solution applied to food insecurity in Figure 1.9.
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Next, we compiled all 73 DOs culled from the integrative literature review
phase and organized them using a spreadsheet (see Appendix II) with four sepa-
rate tables, where each table represents a quadrant in the wicked solution. Within
each table we grouped the sustainable DOs gleaned from the literature review
according to the categories of food and design that each addresses. We found 30
DOs that fit quadrant A, 16 DOs that fit quadrant B, 14 DOs that fit quadrant C,
and 13 DOs that fit quadrant D.

We determined the primary food category to which each DO contributes. We
also determined a primary design category that each DO represents. It is impor-
tant to note that though a DO may arguably contribute to multiple food and
design categories, we selected a primary food and design category for each DO.
For each DO we noted the year of creation, place of use or implementation, and
the in-text citation for peer-review publication from which it came.

Quadrant A’s 30 sustainable food DOs are funded or supported by public or
private institutions for implementation within local geographic contexts. Figure
1.10 shows the quantity of DOs that addresses each category of food in quadrant
A. As shown, we found:

7 DOs that address the agricultural/aquacultural phase of the food system.
0 DOs that address the production phase of the food system.

0 DOs that address the processing phase of the food system.

1 DO that addresses the distribution phase of the food system.

13 DOs that address the communications phase of the food system.

5 DOs that address the accessibility phase of the food system.

2 DOs that address the consumption phase of the food system.

2 DOs that address the waste phase of the food system.

Quadrant B’s 16 sustainable food DOs are also funded or supported by public or
private institutions for implementation on a more widespread scale. As Figure
1.10 shows, we found:

4 DOs that address the agricultural/aquacultural phase of the food system.
1 DO that addresses the production phase of the food system.

0 DOs that address the processing phase of the food system.

0 DOs that address the distribution phase of the food system.

4 DOs that address the communications phase of the food system.

2 DOs that address the accessibility phase of the food system.

2 DOs that address the consumption phase of the food system.

3 DOs that address the waste phase of the food system.

Quadrant C’s 14 sustainable food DOs are designed by citizens for implementa-
tion on a more widespread scale. As Figure 1.10 shows, we found:

® 4 DOs that address the agricultural/aquacultural phase of the food system.
® 1 DO that addresses the production phase of the food system.
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1 DO that addresses the processing phase of the food system.

0 DOs that address the distribution phase of the food system.

4 DOs that address the communications phase of the food system.
3 DOs that address the accessibility phase of the food system.

1 DO that addresses the consumption phase of the food system.

0 DOs that address the waste phase of the food system.

Quadrant D’s 13 sustainable food DOs are designed by citizens for implementa-
tion in a local context. As Figure 1.10 shows, we found:

6 DOs that address the agricultural/aquacultural phase of the food system.
0 DOs that address the production phase of the food system.

1 DO that addresses the processing phase of the food system.

0 DOs that address the distribution phase of the food system.

1 DO that addresses the communications phase of the food system.

2 DOs that address the accessibility phase of the food system.

0 DOs that address the consumption phase of the food system.

3 DOs that address the waste phase of the food system.

The sustainable food DOs all together represent a proof of concept of food inse-
curity’s wicked solution and what Vokoun (2018) describes as socially responsive
design and art that democratize food. The solutions, categorized by bar charts
and plotted to the field of four quadrants, neither represent all existing solu-
tions in use in present-day society nor do they solve the food insecurity problem.
However, they contribute to a proof of concept for a wicked solution to food
insecurity that arguably has the potential to contribute to solving (at the very
least addressing more strategically) the food problem as the gaps in the diagram
are filled and quantities balanced.

Step 4: Finding places to intervene in the system to attain a more
sustainable food future

The question that remains—where should designers intervene in the food system to
create a more sustainable food future that is secure, equitable, and just?—can now be
addressed. Delineating food problems that design should address to create a better
food future requires analyzing the evolving food insecurity’s wicked solution in Figure
1.10 to understand and identify what Meadows (1999) calls “leverage points,” that is,
“places within the system where a small shift in one thing can produce big changes
in everything.” Similarly, Hamdi (2013) examines design solutions from a global
perspective and notes that imagination and creativity are valued as the impetus for
generating an idea, while reason and planning can carry an idea through. Hamdi’s
work in participatory planning is relevant, as we examine the food system as a key
component of a community, both on a local and global level. Like Meadows's “lever-
age points,” Hamdi (2010) advocates for looking for starting points, looking where to
intervene, likening it to urban acupuncture, finding a way to release the energy of a
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place, and creating positive ripples of change. Note that Meadows (1999) acknowl-
edges that we have no direct influence on the system and cannot change the system
directly, but we can act on the variables around it. A leverage point in the food sys-
tem derives from an experience of perceiving the state of the system as unbalanced
and determining the activity or set of activities within the spectrum producing it;
then, in turn, applying goal-oriented tweaking that produces a discrepancy in inflow
or outflow to attain a more desired state. Meadows’s (1999) model of using leverage
points to address complex systems change works on any system, large or small.

Finding leverage points for design intervention in the food system, we argue,
entails critically analyzing the wicked solution. For instance, the evolving wicked
solution to food insecurity in Figure 1.10, while not exhaustive and inclusive of
all the activities of all stakeholders, reflects a probable need for a range of more
top-down and bottom-up innovation or appropriation. Perceiving this state in
the food system, based on visual analysis, can inform one’s design goal. However,
the critical mapping we propose also involves deriving design goals based on a
participatory analysis of research-generated knowledge that comes from schol-
arly and/or lay expertises. For instance, as noted earlier, Nelson et al. (2018)
implore that future research priorities should emphasize nutritional quality by
increasing the availability and affordability of nutrient-dense foods and improv-
ing dietary diversity. Using this scholarly finding, a design researcher conducting
transdisciplinary research on food can conduct primary research to derive appro-
priation plans or additional sustainable food DOs to balance the wicked solu-
tion. As boundaries of traditional academic disciplines have expanded (Hadorn
et al. 2008), transdisciplinary research has emerged with varied definitions. The
Handbook of Transdisciplinary Research identifies four core concerns found in
definitions of “transdisciplinarity” (29). The first is a “focus on life-world prob-
lems” (29); the second, “transcending and integrating of disciplinary paradigms”
(29); the third, “participatory research” (29); and finally, “the search for unity
of knowledge beyond disciplines” (29). While there is general agreement on the
first two core concerns, the third and fourth are oft debated (29). For the pur-
poses of this book, transdisciplinary research includes the idea of participatory
research and the unifying of knowledge beyond disciplines, and we use Klein’s
description based on the European transdisciplinary movement: “trans-sector,
problem-oriented research involving a wider range of stakeholders in society”
(2008, S117). Through this lens, participatory analysis of the wicked solution
might derive goals that center on the activities in the food system related to food
availability, affordability, and improved dietary diversity. Accessibility and con-
sumption, then, may be places in the food system where designers can intervene
to create better food futures based on that goal.

Conclusion

In this chapter, we identified some of the existing sustainable DOs in the food
system that are contributing to the wicked solution to food insecurity, and the
current leverage points or gaps that exist to design a more sustainable food future.
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We used critical mapping, a problematizing and reflective framework, to visualize
the food system as an interdependent network of actors and activities engaged
in systemic interaction to communicate: 1) the places—leverage points—where
designers should intervene to create a more sustainable food future, and 2) the
analysis needed at those places to impact the state of the food system more sus-
tainably. In the next four chapters, we discuss the sustainable food DOs giving
a general sense of the actors and activities occurring in each phase of the food
system. One will find that not all phases are included in each quadrant. If a
phase of the food system is missing it is because there were no sustainable food
DOs that emerged from the integrative literature review of peer-reviewed pub-
lications. The sustainable food DOs come from peer-reviewed sources published
after 2009—the founding year of the International Food Design Society—though
some of them may have an earlier creation or effectuation date. We discuss each
DO generally in terms of 1) the challenge it addresses and why the challenge is
significant, 2) which global or local context/community the challenge impacts,
3) how the DO addresses the challenge, 4) how the DO works or functions and
what it comprises, 5) when and where it was effectuated, tested, or implemented,
and found to be effective, and 6) who the stakeholders are and what their activi-
ties are. We conclude each chapter by analyzing that quadrant of the wicked
solution and gleaning leverage points to intervene with further design innova-
tion or appropriation.

Notes

1 See United States Department of Agriculture Economic Research Service, n.d.,
“Interactive Charts and Highlights,” accessed [February 22, 2023], https://www.ers
.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/interactive-charts
-and-highlights/.

2 As income increases, people consume more meat and high-calorie, processed foods
that lack the micronutrients needed to sustain good health and contribute to obesity.

3 Agency and sustainability were “proposed by the High Level Panel of Experts (HLPE)
of the Committee on World Food Security (CFS)” in their publication titled “Food
Security and nutrition: Building a global narrative towards 2030” available at https://
www.fao.org/3/ca9731en/ca9731en.pdf (FAO 2021, 53).

4 Named after Gro Harlem Brundtland, former prime minister of Norway, and chair of
the Brundtland Commission, formerly the World Commission on Environment and
Development, a sub-organization of the United Nations.

5 See: https://athvs.wildapricot.org/Past-Conferences

6 While no longer active, the development of the International Food Design Society
was a significant step forward for the field.

7 See: https://phd-design.jlscmall.ac.narkive.com/aXKeP4zX/1st-international-sympo-
sium-on-food-experience-design.

8 See: https://www.core?7.com/posts/22865/International-Conference-on-Food-Design
-2012-Food-from-Waste-and-Wall-mounted-Bread.

9 See: https://www.theicod.org/en/resources/publications/iridescent/iridescent-vol
-2-issue-3.

10 See: https://www.lafooddesign.org.
11 See: https://www.foodesignmanifesto.org/1st-european-conference-on-understanding
-food-design/.
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https://www.theicod.org
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12 The first FDxE was held in Colombia in 2014. While the website for FDxE is no longer
active, the organization hosted symposiums around the world centered on developing
didactics and pedagogy for food design education.

13 See: https://thisismold.com/event/conferences/the-designers-role-in-food-systems
-and-hospitality-the-2nd-annual-food-design-conference.

14 See: http://labcom-ifp.ubi.pt/files/experiencing-food/.

15 See: https://viacampesina.org/en/.

16 One of the most successful special issues of Visible Language, a flagship journal in visual
communication design, focused on design failure. It generated content to populate
three journal issues between 2009 and 2010.
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