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GLOSSARY 
 

1. Food Insecurity (noun)  

the state of being without reliable access to a sufficient quantity of affordable, nutritious food 

2. Food Sovereignty (noun) 

the right of peoples and governments to choose the way food is produced and consumed in order 

to respect our livelihoods, as well as the policies that support this choice 

3. Food Infrastructure (noun) 

the web of resources, activities, and actors that drive the growing, processing, selling, buying, 

preparing, and consuming of food 

4. Redlining (verb) 

systematic denial of various services to residents of specific, often racially associated, 

neighborhoods or communities, either explicitly or through the selective raising of prices 

5. Foodscape (noun) 

metaphorical landscape of foods, their production methods and cultural associations 

6. Food Swamp (noun) 

areas with a high-density of establishments selling high-calorie fast food and junk food, relative 

to healthier food options 

7. Food Apartheid (noun) 

disparity in the food system impacting food access and distribution created by systemic racism, 

segregation and other racially discriminatory practices 

8. Nutrient Density (noun) 

the amount of beneficial nutrients in a food product in proportion to energy content 
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Proposed Terms 

1. Digital Food Sovereignty (noun) 

community driven food system that leverages digital infrastructures to enhance a community’s 

ability to manage the production, distribution, and consumption of food within their foodscape 
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ABSTRACT 

 

Food insecurity is an international phenomena characterized by the lack of consistent 

access to affordable healthy food. Globally, the urban poor are especially susceptible to food 

insecurity, and in the United States, structural inequality plays a large role in shaping access to 

affordable healthy food in poor urban neighborhoods. In a densely populated area like New York 

City, residents tend to rely on take-out and corner stores to meet their daily nutrition needs. This 

is especially true in neighborhoods that experience higher levels of poverty in combination with a 

majority Black and Latinx demographic, which tend to have limited access to supermarkets and 

nutrient dense food options. Despite efforts from the New York City government to increase the 

availability of affordable fresh produce through targeted retail support, food insecurity remains a 

prevalent issue in neighborhoods like East New York, in Brooklyn. Simply adding new stores to 

an area does little to shift the behaviors and attitudes of consumers within that food environment; 

food insecure neighborhoods need community based initiatives focused on shifting the perception 

of and relationship with their foodscape.  

In response to urban food insecurity, this research introduces the concept of ‘Digital Food 

Sovereignty’, in which digital infrastructures are leveraged to enhance a community’s ability to 

manage the production, distribution, and consumption of food within their foodscape. In this study, 

Digital Food Sovereignty is explored within the context of the neighborhood East New York, using 

GIS mapping, web scraping, and crowd-sourced data to design the framework for an app that 

would assist communities in visualizing and interacting with their foodscapes. By mapping 

nutrition and low prices to local food data, in addition to suggesting healthy recipes based on that 

data, the ‘My Foodscape’ app not only has the potential to connect food insecure people to existing 



xi 

nutrition resources, but to also revolutionize the ways in which communities understand and 

interact with their food environment.   

 



1 

1. INTRODUCTION 

 

1.1 Projected Implications of Urbanization on Food Insecurity 

 

Food insecurity is one of the most urgent and complex issues we face today. According to the 

Center for Strategic and International Studies, “the 2020 State of Food and Nutrition Security in 

the World (SOFI) estimates...(in 2019) 2 billion people did not have access to safe, nutritious, 

and sufficient food...and 3 billion could not afford a healthy diet.”1 Many factors including 

capitalism, climate change, seasonality, poverty, and structural inequality influence the way food 

is produced and distributed, creating this complex global issue. Capitalist values upheld by the 

global trade system emphasize quantity over quality, ultimately creating excess within the 

market, as producers often grow more food than they can sell within the confines of the 

corporate agronomy2. Additionally, this capital driven model of food production and distribution 

has a history of sacrificing the nutritional quality of food in the name of increasing profit.  This 

creates the foundation for food insecurity, as bureaucratic stipulations stratify the foodscape, 

preventing existing nutrient dense food from reaching the nutrient deficient. We’ve all heard the 

stories of chain food retailers filling dumpsters with otherwise edible food, or farmers burying 

excess produce, all because the food didn’t sell. To put this in quantifiable terms, the U.S., which 

experiences the third highest rate of food insecurity in the world3, wastes about a third of their 

 

1 In Brief to The State of Food Security and Nutrition in the World 2020 (FAO, WHO, IFAD, WFP, UNICEF, 

2020), https://doi.org/10.4060/ca9699en. 

2 Sharon Friel, Ashley Schram, and Belinda Townsend, “The Nexus between International Trade, Food Systems, 

Malnutrition and Climate Change,” Nature Food 1, no. 1 (January 2020): 51–58, https://doi.org/10.1038/s43016-

019-0014-0. 

3 “Global Food Security Index (GFSI),” accessed December 19, 2020, http://foodsecurityindex.eiu.com/. 

https://www.zotero.org/google-docs/?Ye3jS1
https://www.zotero.org/google-docs/?Ye3jS1
https://www.zotero.org/google-docs/?Ye3jS1
https://www.zotero.org/google-docs/?uFImWX
https://www.zotero.org/google-docs/?uFImWX
https://www.zotero.org/google-docs/?uFImWX
https://www.zotero.org/google-docs/?uFImWX
https://www.zotero.org/google-docs/?uFImWX
https://www.zotero.org/google-docs/?UQh8Ox
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domestic food supply every year4. If the U.S. food supply is large enough to waste over thirty 

percent of it each year, there’s enough food to feed everyone, and it becomes clear that the issue 

of food insecurity isn’t born from lack of food, but poor distribution of food throughout the 

foodscape (the metaphorical landscape of foods, their production methods and cultural 

associations5). 

 

1.2 Urban Planning, Structural Inequality, & Food Insecurity 

 

According to the director of Poverty, Health and Nutrition at the International Food Policy 

Research Institute, “the unique characteristics of life in urban areas makes the urban poor 

particularly vulnerable to food insecurity”6, and in the United States, structural inequality plays a 

large role in shaping access to healthy, affordable food in poor, urban neighborhoods. Food 

insecurity is largely characterized by access to affordable, nutritious food, and there are many ways 

in which this “access” is defined. The United States Department of Agriculture (USDA) 

characterizes food insecurity as a function of distance using the term ‘food desert’. According to 

the USDA, a food desert is an area with “large proportions of households with low incomes, 

inadequate access to transportation, and a limited number of food retailers providing fresh produce 

and healthy groceries for affordable prices”7. This definition makes it clear that where you live 

 

4 OLEM US EPA, “Winning on Reducing Food Waste FY 2019-2020 Federal Interagency Strategy,” Overviews 

and Factsheets, US EPA, May 2, 2019, accessed June 23, 2021, https://www.epa.gov/sustainable-management-

food/winning-reducing-food-waste-fy-2019-2020-federal-interagency-strategy. 

5 Norah MacKendrick, “Jargon: Foodscape,” Contexts 13 (August 22, 2014): 16–18, 

https://doi.org/10.1177/1536504214545754. 

6 “Growing Cities, Growing Food Insecurity: How to Protect the Poor during Rapid Urbanization,” accessed June 3, 

2021, https://www.csis.org/analysis/growing-cities-growing-food-insecurity-how-protect-poor-during-rapid-

urbanization. 

7 Paula Dutko, Michele Ver Ploeg, and Tracey Farrigan, “Characteristics and Influential Factors of Food Deserts,” 

n.d., 36. 

https://www.zotero.org/google-docs/?4CYssw
https://www.zotero.org/google-docs/?4CYssw
https://www.zotero.org/google-docs/?4CYssw
https://www.zotero.org/google-docs/?BReQeJ
https://www.zotero.org/google-docs/?BReQeJ
https://www.zotero.org/google-docs/?BReQeJ
https://www.zotero.org/google-docs/?BReQeJ
https://www.zotero.org/google-docs/?Q0Ze6r
https://www.zotero.org/google-docs/?Q0Ze6r
https://www.zotero.org/google-docs/?Q0Ze6r
https://www.zotero.org/google-docs/?71ItNU
https://www.zotero.org/google-docs/?71ItNU
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and how much money you have play a significant role in your access to quality nutrition. Areas 

with a wealthier demographic typically have food retailers of a higher quality, that offer a large 

variety of foods at a higher price point8. Compare this to areas with a more varied demographic, 

and you’ll notice less supermarkets and more “take out”, and of the existing markets, the selection 

is of a lower quality and less variety; this is no mistake. While the USDA’s definition of food 

insecurity is useful for understanding how access, and poverty inform food security, some food 

scholars believe the term fails to acknowledge the systemic inequality that creates distance 

between certain populations and nutritious food. Activist Karen Washington coined the term ‘food 

apartheid’ to provide a more accurate characterization of food insecurity9. Food apartheid 

characterizes the issue through the lens of systemic inequality, describing how institutionalized 

racism has created a disparity within the foodscape, limiting the nutritional quality of food 

available to racial minorities. Recently, the severity of the influence race has on food scarcity has 

been highlighted by the onset of the global pandemic and COVID-1910. According to the New 

York State Health foundation, “between 17% and 25% of Hispanic New Yorkers and 15% and 

22% of Black New Yorkers experienced household food scarcity over the survey period. These 

percentages were three to four times higher than among white New Yorkers.”11  

 

8 Tatiana Andreyeva et al., “Availability and Prices of Foods across Stores and Neighborhoods: The Case of New 

Haven, Connecticut,” Health Affairs (Project Hope) 27, no. 5 (October 2008): 1381–88, 

https://doi.org/10.1377/hlthaff.27.5.1381. 

9 Thin Lei Win, “Black Urban Farmers in the U.S. Sow Seeds to End ‘Food Apartheid,’” Reuters, July 30, 2020, 

https://www.reuters.com/article/us-americas-food-farmers-race-insight-idUSKCN24V0R8. 

10 “Tracking the COVID-19 Recession’s Effects on Food, Housing, and Employment Hardships,” Center on Budget 

and Policy Priorities, August 12, 2020, https://www.cbpp.org/research/poverty-and-inequality/tracking-the-covid-

19-recessions-effects-on-food-housing-and. 

11 “NYSHealth Testimony on the Impact of COVID-19 on Food Insecurity in New York State,” New York State 

Health Foundation (blog), September 17, 2020, https://nyshealthfoundation.org/2020/09/17/nyshealth-testimony-on-

the-impact-of-covid-19-on-food-insecurity-in-new-york-state/. 

https://www.zotero.org/google-docs/?JsQBMD
https://www.zotero.org/google-docs/?JsQBMD
https://www.zotero.org/google-docs/?JsQBMD
https://www.zotero.org/google-docs/?JsQBMD
https://www.zotero.org/google-docs/?JsQBMD
https://www.zotero.org/google-docs/?AGQ9aO
https://www.zotero.org/google-docs/?AGQ9aO
https://www.zotero.org/google-docs/?AGQ9aO
https://www.zotero.org/google-docs/?AGQ9aO
https://www.zotero.org/google-docs/?hAklSa
https://www.zotero.org/google-docs/?hAklSa
https://www.zotero.org/google-docs/?hAklSa
https://www.zotero.org/google-docs/?baoVAB
https://www.zotero.org/google-docs/?baoVAB
https://www.zotero.org/google-docs/?baoVAB
https://www.zotero.org/google-docs/?baoVAB
https://www.zotero.org/google-docs/?baoVAB
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Practices like red-lining codified racist ideals into institutional standards, creating decades of 

structural racism that continue to shape our environment today12. Redlining is essentially the 

practice of defining credit risk in an area based on fiscal and racial demographic. When the Federal 

Housing Commission (FHC) was created in the 1930s, officials relied on maps from the Home 

Owners Loan Corporation (HOLC) to determine insurance approval. These maps used a color 

coded system to essentially grade “cultural purity” from Class A: majority white, low risk credit, 

high investment interest (marked in green), to Class D: majority black, high risk credit, low 

investment interest (marked in red). These maps were not only used to determine mortgage 

approval, but also informed zoning and financial backing for supermarkets in urban areas, which 

explains why even today, poor urban neighborhoods typically have fewer supermarkets than their 

wealthier counterparts. 

 

 

12 “Redlining: How One Racist, Depression-Era Policy Still Shapes New York Real Estate,” Brick Underground, 

December 29, 2016, accessed June 23, 2021, 

https://www.brickunderground.com/blog/2015/10/history_of_redlining. 

 

Figure 1-1: Structural Inequality, Race, Food Insecurity and Poverty in East New York (HOLC, 1938) 

(Census Bureau, 2010) (Feeding America, 2014) (Census Bureau, 2018) [images are publicly licensed by 

Creative Commons] 
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 Less supermarkets means limited access to produce, and ultimately a higher concentration 

of processed, low nutrient foods. Areas experiencing this geographic inundation of processed 

foods are considered ‘food swamps’. This term was coined by scholars in New Orleans13, as a 

revised take on ‘food desert’, noting that these areas aren’t entirely devoid of nutrient dense foods 

(as the term ‘desert’ suggests) but instead are full of foods that offer little to no nutritional benefit. 

This characterization of food insecurity helps highlight the effects that a poor food environment 

has on community health, and the role that capitalism plays in structuring what's available to 

communities via marketing. Through understanding the etymology of the terms used to 

characterize the issue of food insecurity, it becomes clear that urban areas in the United States are 

at a disadvantage due to the influences of systemic racism and class inequality that work in 

conjunction with the inefficiencies of the current food system to produce food deserts, food 

swamps, and ultimately food apartheid. In order to produce effective change within the foodscape, 

and truly get to the root of food insecurity, our solutions must work to dismantle the influence of 

racial disparity within the food system. 

1.3 Food Insecurity in New York City 

 

Kings county (Brooklyn) has the highest rate of food insecurity in New York State, with 

18.2% of the population missing about 5.8 million meals a year14. East NY is a neighborhood in 

Brooklyn, nearly 2 square miles in size, and home to approximately 200,000 New Yorkers of 

majority Black and Hispanic descent. This neighborhood is among the few areas consistently 

 

13 Donald Rose et al., 1 Deserts in New Orleans? Illustrations of Urban Food Access and Implications for Policy, 

2009. 

14 “New York City’s Meal Gap 2016 Trends Report,” accessed December 17, 2020, 

https://www.foodbanknyc.org/wp-content/uploads/Meal-Gap-Trends-Report-2016.pdf. 

https://www.zotero.org/google-docs/?lsbT5u
https://www.zotero.org/google-docs/?lsbT5u
https://www.zotero.org/google-docs/?lsbT5u
https://www.zotero.org/google-docs/?lsbT5u
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defined by NYC’s local government as high risk for food insecurity. According to City Limits, 

East New York is one of the biggest food swamps in NYC, with nearly 50 fast food chains in 1.87 

square miles15. According to the NY Department of Health and Mental Hygiene, East New York 

experiences a higher level of obesity and diabetes than the entire borough of Brooklyn and NYC 

at large16. The neighborhood also experiences a great deal of economic stress with a significant 

rent burden, and higher levels of unemployment than the rest of Brooklyn and NYC17. New York 

City’s local government has planned and implemented programs to address the issue of food 

insecurity in neighborhoods like East New York as far back as 2005, and yet the rate of food 

insecurity continues to rise. Recent efforts from the city government focused on increasing the 

number of supermarkets and the availability of fresh produce and healthier products in local 

grocers like bodegas18, but the reality remains that these resources aren’t reaching the people who 

need them most. Research has shown that simply introducing healthy alternatives to a nutrient 

deficient foodscape isn’t enough; communities need education alongside access to create sustained 

change in diet. A study done in Philadelphia showed that one’s perception of their food 

environment heavily influences their dietary behaviors and decisions19. In a food swamp, healthy 

options aren’t nearly as visible or convenient as their unhealthy counterparts, which makes them 

hard to access. While systemic issues cause food to be unavailable, creating the issue of food 

 

15“New York City’s Biggest ‘Food Swamps,’” City Limits, May 21, 2018, accessed June 23, 2021, 

https://citylimits.org/2018/05/21/new-york-citys-biggest-food-swamps/. 

16“Community Health Profiles 2018: Brooklyn Community District 5,” accessed June 23, 2021, 

https://www1.nyc.gov/assets/doh/downloads/pdf/data/2018chp-bk5.pdf. 

17“Community Health Profiles 2018: Brooklyn Community District 5.” 

18 Rachel Dannefer et al., “Healthy Bodegas: Increasing and Promoting Healthy Foods at Corner Stores in New 

York City,” American Journal of Public Health 102, no. 10 (October 2012): e27–31, 

https://doi.org/10.2105/AJPH.2011.300615. 

19 Lucan et al., “Objective and Self-Reported Factors Associated with Food-Environment Perceptions and Fruit-

and-Vegetable Consumption.” 

https://www.zotero.org/google-docs/?ImQXVl
https://www.zotero.org/google-docs/?ImQXVl
https://www.zotero.org/google-docs/?ImQXVl
https://www.zotero.org/google-docs/?ImQXVl
https://www.zotero.org/google-docs/?ImQXVl
https://www.zotero.org/google-docs/?drzUJM
https://www.zotero.org/google-docs/?drzUJM
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insecurity, behavior patterns develop around these situational contexts, making it difficult to 

mitigate the issue20.  

 

 

1.4 Food Sovereignty as a Response to Food Insecurity 

 

The concept of food sovereignty was developed in the late 1990’s by the international 

farmer’s organization La Via Campesina. Food sovereignty, as defined by its creators, is the 

“peoples’, Countries’ or State Unions’ RIGHT to define their agricultural and food policy, without 

any dumping vis-à-vis third (world) countries"21. This concept was developed in response to 

unsustainable and harmful practices in international agricultural trade that disenfranchised farmers 

in the global south. As international trade grew in the late twentieth century, many agricultural 

markets prioritized exports for the benefit of increased profits, however farmers were not seeing a 

fair share of these profits, and many communities were going hungry as locally grown food was 

quickly being replaced by cheap imported goods22.  Food sovereignty was meant to be an 

alternative to agricultural trade systems that prioritized exporting food for capital over feeding the 

local community, and was designed to promote sustainable agriculture within a food system 

controlled by the community so farmers would not have to compete with cheap imports, and could 

reclaim access to their local markets while feeding the community before trading in other markets.  

 

 

20 Kevin Morgan, “Feeding the City: The Challenge of Urban Food Planning,” International Planning Studies 14, 

no. 4 (November 2009): 341–48, https://doi.org/10.1080/13563471003642852. 

21 “Food Sovereignty: Via Campesina,” Via Campesina English, January 15, 2003, accessed June 23, 2021, 

https://viacampesina.org/en/food-sovereignty/. 

22 “Food Security, Trade and Its Impacts,” Resource Trade, accessed December 19, 2020, 

https://resourcetrade.earth/publications/food-security-trade-and-its-impacts. 

https://www.zotero.org/google-docs/?EuyTyQ
https://www.zotero.org/google-docs/?EuyTyQ
https://www.zotero.org/google-docs/?EuyTyQ
https://www.zotero.org/google-docs/?EuyTyQ
https://www.zotero.org/google-docs/?ZxL5MW
https://www.zotero.org/google-docs/?ZxL5MW
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1.5 Leveraging Digital Technologies for Food Sovereignty 

 

In this study I’m proposing the term ‘Digital Food Sovereignty’, which builds on the concept of 

food sovereignty. Digital Food Sovereignty is an extension of food sovereignty into digital space, 

leveraging technology to promote the understanding of and participation within the structures that produce 

and or distribute food for one’s community. Just like traditional food sovereignty, Digital Food Sovereignty 

also prioritizes the community’s right to control their foodscape, however Digital Food Sovereignty is 

slightly different in that it’s designed for the urban context, so rather than emphasizing protections for 

farmers, Digital Food Sovereignty is more focused on consumers, specifically their right to fair food 

distribution within their food system and the ability to shape this distribution. Digital Food Sovereignty 

(DFS) promotes community led sustainability and prioritizes the redistribution of existing resources before 

the introduction of new ones; if the current resources are being mismanaged then any new resources will 

follow suit and therefore go to waste. Finally, DFS utilizes digital interface and networking to increase the 

utility of existing food sovereignty efforts and create new opportunities for organizing in digital space; 

leveraging technology to enhance food sovereignty efforts is central to this concept.  

 

1.6 Research Questions and Goals 

 

This research aims to answer the question ‘how can we leverage digital platforms to shift 

communal perception within urban foodscapes?’. This thesis is an exploration of Digital Food 

Sovereignty as a response to food insecurity, engaging the possibilities of a mobile application that 

promotes the understanding of, and participation within one’s foodscape. Many food security 

initiatives focus on supplementing the food budget in food insecure households, or expanding the 

retail options in food insecure communities, which are useful strategies on the surface level, 

however the issue of food insecurity persists, and will continue to intensify if the root issues of 
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systemic inequality and poor resource distribution are not addressed. Systemic inequality is a 

multivariable and complex issue that I can’t hope to solve with a single research project, however, 

I am confident that digital food sovereignty has the potential to improve the efficiency of existing 

food security initiatives and create opportunities for the redistribution of  resources within the 

foodscape. To explore these possibilities, I’ve designed a mobile app concept that actualizes the 

concept of digital food sovereignty by leveraging GIS mapping, algorithms, scraped data, and 

crowdsourced data to create a platform that encourages users to interact with their foodscape in 

new ways that improve their understanding of available nutrition resources, healthy recipes, and 

their community. Using the Brooklyn neighborhood of East New York as a case study, I collected 

data, mapped the foodscape, and designed an app concept that would suit the needs of that 

community. 
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2. LITERATURE REVIEW 

2.1 Obesity and Poverty  

 

Poor communities experience a disproportionate rate of obesity as a result of a low nutrient, 

high energy diet. Due to inadequate access to fresh foods, many impoverished individuals turn to 

cheap, high energy foods as an alternative, and while the financial costs are low, the health costs 

are tremendous. According to the United States Department of Agriculture (USDA), “Diets high 

in saturated fat, trans fat, or refined sugars are linked with higher risk of diabetes and 

cardiovascular disease. Sugar-sweetened beverages increase the risk of obesity, diabetes, and 

cardiovascular disease.”23 With this in mind, it is not hard to imagine how neighborhoods 

inundated with processed and fast foods are being affected in regards to community health. 

Research has determined a significant correlation between high obesity rates food environments 

characterized as food swamps24, meaning that in addition to being an issue of systemic inequality, 

poverty, and poor resource distribution, food insecurity is also related to the obesity epidemic. 

According to the New York Department of Health and Mental Hygiene, in East New York there 

are 13 bodegas for every 1 supermarket, and obesity rates in this community are higher than the 

rest of New York City, with 35% of residents projected to be obese25.  Communities experiencing 

food insecurity need nutritional resources to mitigate the health crisis resulting from the inundation 

of processed energy dense foods; according to the USDA, "If healthier food is as available and as 

 

23 Michele Ver Ploeg et al., “Access to Affordable and Nutritious Food:  Measuring and Understanding 

Food  Deserts and Their Consequences,” n.d., 160. 

24 Kristen Cooksey-Stowers, Marlene B. Schwartz, and Kelly D. Brownell, “Food Swamps Predict Obesity Rates 

Better Than Food Deserts in the United States,” International Journal of Environmental Research and Public Health 

14, no. 11 (November 2017), https://doi.org/10.3390/ijerph14111366. 

25 “Community Health Profiles 2018: Brooklyn Community District 5,” accessed June 23, 2021, 

https://www1.nyc.gov/assets/doh/downloads/pdf/data/2018chp-bk5.pdf. 

https://www.zotero.org/google-docs/?i0uBWB
https://www.zotero.org/google-docs/?i0uBWB
https://www.zotero.org/google-docs/?ZPpoDb
https://www.zotero.org/google-docs/?ZPpoDb
https://www.zotero.org/google-docs/?ZPpoDb
https://www.zotero.org/google-docs/?ZPpoDb
https://www.zotero.org/google-docs/?ZPpoDb
https://www.zotero.org/google-docs/?kMrQJO
https://www.zotero.org/google-docs/?kMrQJO
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inexpensive as energy-dense food, it is hypothesized that consumers will substitute away from 

energy-dense foods to healthier foods and reduce the risk of obesity"26 

2.2 Nutrient Density 

 

The term ‘empty calories’ refers to foods high in carbs, oils and fats, offering plenty of 

energy but little to no nutrient content. Working backwards, there must be something akin to a 

“full” calorie, or nutrient derived food energy. The term ‘nutrient density’ refers to the quantity of 

nutrients in a food proportional to its caloric value. Public Health scholar Adam Drewnowski has 

done extensive research to understand how we quantify and calculate the nutrient quality of food. 

In one paper, Drewnowski describes the Nutrient Quality Index (NQI), which measures “the 

amount of nutrients in a food relative to the food’s energy content, using the US RDAs for each 

nutrient as the reference standard… computed separately for each nutrient, the NQI was the ratio 

of its percentage standard relative to the percentage standard of calories.”27 In the context of my 

study, quantifying nutrient density is not only useful in illustrating the nutrient quality disparity in 

food insecure neighborhoods, but can also be used to explain nutrient based eating to members of 

the community. I revamped the NQI formula in Drewnowski’s paper, substituting Recommended 

Dietary Allowances (RDAs) for their more relevant counterpart, Dietary Reference Intakes (DRIs) 

from the USDA28. Using this updated formula, I calculated the NQI for a fruit, vegetable and 

common energy dense snack using nutrient data from the USDA food data central29.  

 

26 Ploeg et al., “Access to Affordable and Nutritious Food:  Measuring and Understanding Food  Deserts and Their 

Consequences.” 

27 Adam Drewnowski and Victor L Fulgoni, “Nutrient Density: Principles and Evaluation Tools,” The American 

Journal of Clinical Nutrition 99, no. 5 (May 1, 2014): 1223S-1228S, https://doi.org/10.3945/ajcn.113.073395. 

28 “USDA National Nutrient Database for Standard Reference, Release 21,” n.d., 49. 

29 “FoodData Central,” accessed June 23, 2021, https://fdc.nal.usda.gov/index.html. 

https://www.zotero.org/google-docs/?myaqLL
https://www.zotero.org/google-docs/?myaqLL
https://www.zotero.org/google-docs/?Idy1qL
https://www.zotero.org/google-docs/?Idy1qL
https://www.zotero.org/google-docs/?Idy1qL
https://www.zotero.org/google-docs/?Idy1qL
https://www.zotero.org/google-docs/?BBYSBv
https://www.zotero.org/google-docs/?6DS1Vg
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Table 2-2: Dietary Reference Intake Values from USDA National Nutrient Standard Database 

Table 2-1: Nutritional Quality Index Formula 
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One goal of the current research is to shift the communal perspective surrounding food to be more 

considerate of the relationship between health and diet. More specifically, this study in part aims 

to shift communal attitudes around produce and nutrient dense foods in an effort to promote 

nutrient dense eating. Quantitatively characterizing nutrient density in foods may prove useful in 

demonstrating the benefits of a healthier diet. 

2.3 NYC Government Food Security Initiatives 

New York City’s government has begun to address food insecurity from an urban planning 

perspective, identifying target neighborhoods that could benefit from additional food infrastructure 

Figure 2-1: Nutrient Content Comparison for Tomato, Spinach and Honey Bun (Based on Data from USDA 

Food Data Central) 

 

 

 

Figure 2-2: Nutrient Content Comparison for Tomato, Spinach and Honey Bun (Based on Data from USDA 

Food Data Central) 

 

 

 

Figure 2-3: Nutrient Content Comparison for Tomato, Spinach and Honey Bun (Based on Data from USDA 

Food Data Central) 

 

 

 

Figure 2-4: Nutrient Content Comparison for Tomato, Spinach and Honey Bun (Based on Data from USDA 

Food Data Central) 

 

 

 

Figure 2-2: Sample NQI Calculations for Tomato, Spinach, and Honey Bun( Based on Data from USDA 

Food Data Central) 

 

 

 

Figure 2-5: Sample NQI Calculations for Tomato, Spinach, and Honey Bun( Based on Data from USDA 

Food Data Central) 
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and nutrition programming. The majority of these recent efforts focused on retail expansion 

support, to increase the number of supermarkets and availability of fresh produce and healthier 

products in local grocers like bodegas. These programs are a collaborative effort between local 

government, private investors and non-profits; for example, the Food Retail Expansion to Support 

Health (FRESH) program received 1.5 million dollars in seed money from Laurie Tisch (of the 

famous Tisch family; see NYU, Tisch foundation, etc.), and The Corner Store Program was 

developed in partnership with the nonprofit Citi Harvest. NYC Green cart, FRESH30, Health 

Bucks, and Shop Healthy NYC, are all retail expansion efforts focused on improving food security 

by expanding produce/healthy retail options in target neighborhoods by providing tax incentives 

to businesses, or increasing consumer buying power. These initiatives have succeeded in bringing 

more healthy options to these neighborhoods31, including East New York, which has over 40 

FRESH recognized stores.  

Despite this, the issue of food insecurity persists in New York City, because although these 

retail expansion efforts increase access to fresh produce, they do very little in the way of providing 

nutrition education to these communities. Food insecurity is more than the lack of access to food, 

it’s a complex issue that is also shaped by socio-cultural norms and behavior patterns; in order to 

actually get nutrient dense foods in the homes of people facing food insecurity, solutions must 

address the root issues and target communal perception of the food environment and attempt to 

shift the ways in which people understand and interact with their foodscape and personal nutrition. 

 

30“Food Retail Expansion to Support Health (FRESH) | NYCEDC,” accessed June 23, 2021, 

https://edc.nyc/program/food-retail-expansion-support-health-fresh. 

31 Shannon M. Farley et al., “Evaluation of the New York City Green Carts Program,” AIMS Public Health 2, no. 4 

(2015): 906–18, https://doi.org/10.3934/publichealth.2015.4.906. 

https://www.zotero.org/google-docs/?Z2pOf8
https://www.zotero.org/google-docs/?Z2pOf8
https://www.zotero.org/google-docs/?Z2pOf8
https://www.zotero.org/google-docs/?Z2pOf8
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2.4 Alternative Food Networks 

As food security efforts shift away from the belief that increased supermarkets are the 

solution to food insecurity, communities and organizations have begun to look for alternatives to 

the quintessential grocer. Many food justice efforts have taken a ‘back to the land’ approach, 

 

Figure 2-3: Food Retail Expansion to Support Health (FRESH) Program Area of Eligibility (NYC EDC, 2009) 

[The images are publicly licensed by creative commons] 
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encouraging farm based solutions to food insecurity, including Alternative Food Networks 

(AFNs), or systems that work to decrease distance between consumers and their food source32 by 

creating  opportunities for direct interaction between local growers and communities via farmers 

markets, Community Sourced Agriculture (CSAs), and/or other programs33.  

                             

 

AFNs uphold a different value system than that of the global food trade, emphasizing community 

solidarity and relationships between rural and urban contexts, creating communal ties and  

producer/consumer relationships outside of the traditional market34.  

 

32Catherine Brinkley, “The Small World of the Alternative Food Network,” Sustainability 10, no. 8 (August 2018): 

2921, https://doi.org/10.3390/su10082921. 

33 Kevin Cody, “The Internationalization of Alternative Food Networks: Farmers’ Markets, Community Gardens, 

and Agricultural Exchange” (UC Santa Cruz, 2015), https://escholarship.org/uc/item/7dz9g2sp. 

34 Henk Renting, Terry K Marsden, and Jo Banks, “Understanding Alternative Food Networks: Exploring the Role 

of Short Food Supply Chains in Rural Development,” Environment and Planning A: Economy and Space 35, no. 3 

(March 2003): 393–411, https://doi.org/10.1068/a3510. 

  

Figure 2-4: Food Distribution in the Global Market vs. in Alternative Food Networks (Brinkley, 2018) [The 

image is publicly licensed by Creative Commons] 

https://www.zotero.org/google-docs/?qGI9IA
https://www.zotero.org/google-docs/?qGI9IA
https://www.zotero.org/google-docs/?8ZU1Lk
https://www.zotero.org/google-docs/?8ZU1Lk
https://www.zotero.org/google-docs/?8ZU1Lk
https://www.zotero.org/google-docs/?8ZU1Lk
https://www.zotero.org/google-docs/?8ZU1Lk
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While this framework is potentially valuable to communities facing food insecurity, this 

isn’t yet a universally applicable concept. Despite the theoretical value AFNs pose to communities 

facing food insecurity, by offering a direct connection to appropriately priced nutritious food, in 

practice, the majority of AFNs succeed in areas with well-established food infrastructure, which 

are typically wealthy neighborhoods35. This is likely a result of the cost of transport, and other 

expenses incurred by producers in the process of making this food available to local consumers; 

in order to profit from these direct to consumer systems within the current market, farmers must 

raise their prices and appeal to wealthier clientele who can afford them, circling back to the profit 

driven systems that lead to the creation of these ‘alternatives’ to begin with. Food insecurity is 

often a result of poor food infrastructure, and while AFNs would seem like a prime method of 

introducing nutrient dense foods to a struggling neighborhood, these systems would be extremely 

difficult to sustain while simultaneously developing the necessary food infrastructure to support 

them36.  

In this study, I re-examine AFNs through the urban lens, taking a revised perspective of 

‘local’ food to better suit the urban context. Traditionally, AFNs are designed to build urban-rural 

linkages to increase availability of fresh produce to consumers, and increase fair profit margins for 

farmers through sustainable systems of community led food organizing. In a place like New York 

City, almost all produce is imported, and ‘locally grown’ food can come from farms as far as 150 

miles away, in upstate New York. In this kind of food environment, creating urban-rural linkages 

can be cost inefficient as farmers pay to transport their goods into the city with no guarantee they 

 

35 Andrew Zitcer, “Food Co-Ops and the Paradox of Exclusivity,” Antipode 47, no. 3 (2015): 812–28, 

https://doi.org/10.1111/anti.12129. 

36 Jane Dixon and Carol Richards, “On Food Security and Alternative Food Networks: Understanding and 

Performing Food Security in the Context of Urban Bias,” Agriculture and Human Values 33, no. 1 (March 2016): 

191–202, https://doi.org/10.1007/s10460-015-9630-y. 

https://www.zotero.org/google-docs/?XeSgR1
https://www.zotero.org/google-docs/?XeSgR1
https://www.zotero.org/google-docs/?XeSgR1
https://www.zotero.org/google-docs/?XeSgR1
https://www.zotero.org/google-docs/?XeSgR1
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will sell everything they brought with them, and in the instances where growers do see financial 

success, it is a result of appealing to consumers who can afford to pay more37. In order to create 

and sustain AFNs in the urban context with the intent to support communities in need, a shift away 

from profit dominant models is necessary, in addition to a revised perspective on sustainability. 

Instead of focusing on buildinging urban-rural connections to promote sustainability, AFNs in 

urban food environments should focus on building relationships between areas with stable food 

infrastructure, and struggling neighborhoods by redistributing existing food to limit food waste 

and increase the availability of fresh foods in neighborhoods facing food insecurity. This can be 

made possible through a combination of food justice organizing, corporate sustainability efforts, 

government intervention and community led efforts to evenly distribute food resources across the 

city’s foodscape. 

2.5 Food Security Apps  

Despite these challenges, there is a growing community of businesses and organizations 

working to digitize food security through the lens of waste. Companies like ‘Misfits Market’ and 

‘Imperfect Foods’ have a business model based on reclaiming produce that’s often wasted on the 

sole premise of being “visually unappealing”, and transforming it from trash to affordable food. 

Other businesses like ‘FoodLoop’ and ‘Copia’, expand on this concept of bringing reclaimed 

goods back into the market at a reduced price by using data integration to personalize the user 

experience for both businesses and consumers38. What all of these efforts have in common is that 

 

37 Lucy Jarosz, “The City in the Country: Growing Alternative Food Networks in Metropolitan Areas,” Journal of 

Rural Studies 24, no. 3 (July 1, 2008): 231–44, https://doi.org/10.1016/j.jrurstud.2007.10.002. 

38 Alexina Cather and MPH, “Smartphone Apps Helping to Reduce Hunger,” NYC Food Policy Center (Hunter 

College), February 17, 2017, accessed June 23, 2021, https://www.nycfoodpolicy.org/smartphone-apps-helping-

reduce-hunger/. 

https://www.zotero.org/google-docs/?Jo4CIb
https://www.zotero.org/google-docs/?Jo4CIb
https://www.zotero.org/google-docs/?Jo4CIb
https://www.zotero.org/google-docs/?Jo4CIb
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they offer a connection between consumers in need of produce, and businesses needing to turn a 

profit. While this has the potential to bridge the gap between food insecure populations and existing 

resources, these services tend to be expensive, and typically don’t seek community input. This, 

again, lends to the trend of capital driven models pushing frameworks that have the potential to 

create meaningful change in food insecure communities beyond the financial means of the poor.  

There are also initiatives that expand food sovereignty and reclamation efforts beyond the 

market; City Harvest developed a tool called ‘Plentiful’ that is essentially an interactive map 

depicting food banks in NYC, and with this tool, users can locate food in their area and schedule 

a time to pick it up. There is a need for more tools like Plentiful, that digitize community resources 

without a profit incentive, but we recognize that effective change is more feasible through 

intervention within the private sector as a result of aforementioned bureaucratic challenges. 

Working within the private sector allows opportunity for the “consumer” to drive the changes 

within a market based system, but when dealing with issues of food justice, we want to limit the 

potential for exploitation of communities already at risk, so it is important to understand who is 

pocketing profit, and from whom this profit is being made. Working within a hyperlocal market 

can be a great way to reduce the potential for profit incentives to distract from the goal of 

supporting communities in need. 

2.6 Mapping the Foodscape with GIS 

Mapping has been used to understand food insecurity for many years now39, and given the 

relationship between diet and geographic location, this is a very useful tool. Researchers in 

 

39 David E Harris et al., “Mapping Food Stores & People at Risk for Food Insecurity in Lewiston, Maine,” n.d., 14. 

https://www.zotero.org/google-docs/?DmHuIU
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Australia used open data and R programming workflows to characterize the local food 

environment and understand food access in Perth, Australia40. This study found suburban areas 

had the most accessible and diverse food environment, in comparison to their urban counterparts. 

The ability to use statistical analysis to characterize the realities of inequality within the foodscape 

is very powerful in the sense that researchers have begun to quantitatively demonstrate what social 

scientists and food justice activists have been proclaiming for decades.  

A group at Michigan State University used Geographic Information Systems (GIS) 

mapping to measure food access in Lancing, Michigan, and created a geodatabase of produce 

access in that area41. Essentially, they were able to measure accessibility to different kinds of 

produce by monitoring how many stores offered a particular item and how easily that item could 

be accessed by car or on foot. They found that people with cars had access to a wider variety of 

produce, and pedestrians, especially in urban areas, had inadequate access as produce was rarely 

within a 10 minute walk. This research falls right in line with the USDA’s emphasis on bringing 

produce within walking distance to make it easier for the working poor to access nutritional 

resources. In urban areas where food swamps are especially prevalent, fast food options are often 

located near train stations and bus stops, as well as housing projects, making them easily visible 

during one’s daily commute. Supermarkets are often out of reach without access to a car, furthering 

this false sense of convenience fast food has in these areas. 

 

 

40 Eleanor Cervigni et al., “Describing and Mapping Diversity and Accessibility of the Urban Food Environment 

with Open Data and Tools,” Applied Geography 125 (December 1, 2020): 102352, 

https://doi.org/10.1016/j.apgeog.2020.102352. 

41 Kirk Goldsberry, “Identifying Food Deserts in Lansing, Michigan,” n.d., 2. 

https://www.zotero.org/google-docs/?zCHMoH
https://www.zotero.org/google-docs/?zCHMoH
https://www.zotero.org/google-docs/?zCHMoH
https://www.zotero.org/google-docs/?zCHMoH
https://www.zotero.org/google-docs/?zCHMoH
https://www.zotero.org/google-docs/?sUMxA7
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3. EXPERIMENTAL METHODOLOGY 

 

3.1 Mapping East New York’s Foodscape 

 

One issue with addressing food insecurity is the lack of visibility; people in need can find 

it difficult to access existing resources, and parties in the position to help can find it hard to quantify 

need and effectively advertise resources to the appropriate demographics. GIS mapping can allow 

us to visualize resources within a given area, and when combined with an interactive digital 

interface, it can allow for the consolidation of food security efforts and nutrition resources in a 

format that is both accessible and easy to navigate. Using Google’s ‘My Map’ API, I created 

several maps of East New York’s foodscape using data from NYC open data, and data I scraped 

from Google Maps. When creating these maps, I excluded supermarkets and large grocers, in an 

attempt to characterize the alternatives that people facing food insecurity are engaging with, and 

map the foodscape from their perspective. There are not many publicly available datasets regarding 

food retailers in Brooklyn, much less East New York, however, NYC open data maintains a dataset 

for the Food Retail Expansion to Support Health (FRESH) recognized stores in New York City, 

which are food retailers that have an agreement with the city government to provide a certain 

quantity of affordable healthy options in target neighborhoods in exchange for a tax deduction. 

While there are likely more retailers that haven’t partnered with the city government, but offer 

healthy options, this is the largest publicly available dataset of healthy food retailers, so I used it 

to create a map of East New York’s ‘food oasis’, or the aspect of its foodscape where nutrient 

dense items are readily available. 
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Due to the lack of publicly accessible food retailer data, I turned to Google Maps to 

continue characterizing East New York’s foodscape. This neighborhood is often described as a 

food swamp, so there are a considerable number of fast food chains, Chinese take-out, chicken 

joints, and corner stores in this area, so it was imperative to map these locations to visualize this 

food swamp. It is important to note that while many of these locations are listed on Google Maps, 

it is not a complete dataset, as the platform requires a google listing in addition to a verification 

process to add a business to the map, and there is no guarantee that every local business has done 

this. With this in mind, I ran separate searches for fast food, Chinese food, corner stores/delis, and 

chicken joints in East New York, and created an excel sheet of this data. I then uploaded this 

dataset to the ‘My Maps’ API and created a map of East New York’s ‘Food Swamp’.  

 

Interestingly, many of these unhealthy options are found right next to public transportation, 

schools, and housing projects, resulting in a fabricated convenience for members of this 

community. When viewing this data side by side, it’s clear that while there is an overwhelming 

number of unhealthy food retail options in this community, it is not entirely devoid of healthy 

Figure 3-1: Maps of East New York's Foodscape Characterized as a Food Swamp, Food Oasis, and 

Nutrientscape (Nutrientscape refers to the complete characterization of nutrients within the foodscape) 

 

Figure 3-2: Maps of East New York's Foodscape Characterized as a Food Swamp, Food Oasis, and 

Nutrientscape (Nutrientscape refers to the complete characterization of nutrients within the foodscape) 

 

Figure 3-3: Maps of East New York's Foodscape Characterized as a Food Swamp, Food Oasis, and 

Nutrientscape (Nutrientscape refers to the complete characterization of nutrients within the foodscape) 

 

Figure 3-4: Maps of East New York's Foodscape Characterized as a Food Swamp, Food Oasis, and 

Nutrientscape (Nutrientscape refers to the complete characterization of nutrients within the foodscape) 
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options. Thanks to the FRESH program, there are a substantial number of healthy retail options in 

East New York, and when you consider the fruit carts and other small retailers under characterized 

in the data, there are even more options to consider. Consolidating these healthy options in the 

form of a digital map, can help residents in East New York navigate their foodscape with intention, 

and highlight the oasis within the food swamp, shifting the communal perception of the food 

environment to include affordable nutritious options.  

3.2 Designing Digital Food Sovereignty 

 

One of the terms I’m proposing is ‘Digital Food Sovereignty’, which refers to the 

leveraging of digital interfaces and networks to produce and distribute food in an equitable and/or 

sustainable fashion. This concept builds on traditional food sovereignty by extending its utility 

through the leveraging of digital technologies in order to connect communities to their food 

sources in new and unique ways. The ‘My Foodscape’ app leverages crowdsourced mapping, 

algorithms, gamification strategies, and social media integration to create a platform that visualizes 

resource distribution, promotes nutrition literacy, encourages healthy eating habits and connects 

actors within a foodscape to the community it serves. Food sovereignty is about decreasing the 

distance between consumers and their food sources; if your foodscape is accessible via your phone, 

how much closer can you get? The main drivers of the ‘My Foodscape’ app are to empower food 

insecure communities to get involved with their foodscape by keeping track of what’s available to 

them, organizing redistribution efforts, and advertising diverse food resources in their local area; 

demonstrate how users can extend the utility of their food budget to secure a consistent and nutrient 

dense diet; expand user knowledge of culturally relevant healthy recipes, and connect users to 

other members of their community. The idea is that the app will generate interest and active 
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participation in food activism that can be carried into social media spaces and the material 

environment, where lasting change can be enacted. This is just one application of digital food 

sovereignty; the possibilities of digitizing food sovereignty efforts in this manner are endless, and 

I encourage activists, scholars, and policymakers alike to adopt this term in the discourse around 

food insecurity. 

3.3 ‘My Foodscape’ App Design 

 

Since food insecurity is a function of both distance and wealth, my research aims to 

understand how we can map affordability to local healthy food options in a manner that empowers 

food insecure communities. Building on previous efforts to map food insecurity and develop food 

sovereignty, I’ve designed an app that uses crowdsourced mapping, gamification strategies, and 

algorithms to visualize a given foodscape, increase nutrition literacy, and guide users to healthy 

eating resources. ‘My Foodscape’ is not only an app, but a platform for digital food sovereignty; 

the app is designed to encourage users to participate in observing, reporting, and organizing within 

their food environment both digitally, and in the material world. The ‘My Foodscape’ app has two 

main components, the participatory ‘My Foodscape’ map, and the ‘Community Cookbook’. The 

app is centered around a map of the foodscape, developed from data scraped from the internet and 

crowdsourced from users. Making the maps participatory creates an opportunity for community 

involvement, emphasizing the overarching goal of Digital Food Sovereignty. By crowdsourcing 

data, the ‘My Foodscape’ app is able to provide a hyperlocal representation of a given foodscape, 

including small vendors like fruit carts, and resources such as community fridges, which are 

typically overlooked by larger platforms like ‘Google Maps’. In addition to the map, there is a 

database of culturally relevant health conscious recipes called the ‘Community Cookbook’. 
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Recipes in the cookbook are either scraped from the internet, uploaded by users, or pinned from 

the internet by users. The goal of the ‘Community Cookbook’ recipe database is to provide produce 

based recipes with cultural value in order to demonstrate the potential that food items on the map 

have to become healthy, tasty meals, all while promoting nutrition based eating.  

3.3.1 User Profile: Gamifying Nutrition 

 

Users learn about personal nutrition through interacting with the app, and earn points for 

doing so, eventually earning badges that grant access to more advanced features. Each user has a 

profile which serves as the landing page for their health data, surveys, points and badges earned, 

their contribution dashboard, as well as saved recipes and carts. Upon first downloading the app, 

users are prompted to create a profile with their username, neighborhood, and health information 

such as age, weight, and height. Uploading personal data is not required to use the app, but the 

more health information a user provides, the more personal nutrition services they have access to. 

Health info would only be used to create a nutrient profile in order to suggest foods and recipes to 

try, as the algorithms rely on health data for calculations like the user’s Nutrient Intake Quota, or 

calculated estimate of nutrients required for a sufficient healthy diet in the form of a target nutrient 

consumption. Periodically, users will be prompted to answer surveys regarding their eating habits, 

nutrient consumption and overall health, in order to provide a better experience on the app. For 

example, when first setting up their profile, users would be asked to fill out an initial health survey 

that asks about the kinds of foods they eat regularly, the kinds of foods they want to eat more of, 

and which known health conditions and allergies they possess. Their responses are then used to 

create an infographic that relates their eating habits to nutrient density, describes how they can 

improve their diet by supplementing with certain foods, and suggests some vendors and recipes to 
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get started with. Users earn points for answering these voluntary surveys, as they do for a variety 

of other in-app interactions. All user contributions are tallied in a running count of how many 

recipes, locations, vendor updates and other data they upload to the app, and this count is displayed 

on the Contribution Dashboard in the User Profile section. Users earn points for each contribution 

and earn badges at certain milestones, like pinning 100 recipes, for example. 

As they accrue points, users become eligible for badges which denote experience and 

unlock advanced features in the app. Badges can include ‘Level 1 Cartographer’ for users who 

upload 15 locations to the ‘Our Foodscape’ map, ‘Connoisseur’ for users who upload 5 or more 

recipes (related to the same item) to the ‘Community Cookbook’, ‘Level 2 Food Ally’ for 

organizing 10 food redistribution events, and ‘Green Streak’ for users who have fulfilled their 

nutrient quota 2 weeks in a row. As users accrue badges, they unlock personalized features which 

would allow them to record their daily meals and track their nutrient intake over time, as well as 

other widgets for meal planning, nutrient intake monitoring, and in-app suggestions tailored to 

health conditions. Instead of placing these features behind a paywall, ‘My Foodscape’ encourages 

users to interact with the app and contribute data in order to unlock advanced utility.  
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3.3.2 ‘My Foodscape’ Map: Participatory GIS Mapping 

 

Previous foodscape mapping efforts have used surveying methods to collect inventory data 

from local food retailers42, however, as this study was conducted amidst a global pandemic, data 

collection was limited to what was available online. Unfortunately, it is quite difficult to find  

information regarding the inventory of small grocers and food retailers in East New York; the most 

readily available inventory data online is for large supermarket chains in the form of digital grocery 

circulars, or periodic advertisements for in-store discounts and promotional deals. This is a very 

useful dataset, since it only includes discounted items, and in the context of this research, 

 

42 Harris et al., “Mapping Food Stores & People at Risk for Food Insecurity in Lewiston, Maine.” 

Table 3-1: Sample Badges Earned in My Foodscape App 

https://www.zotero.org/google-docs/?aaoClD
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affordability is key. There are programs that can scrape this data from webpages to create databases 

of information, even as the circular data updates weekly. Unfortunately, I did not have access to 

these programs during the course of this research, however, I was able to manually scrape circular 

data from ShopRite’s website for their Gateway location in East New York, and created a sample  

dataset for all the produce offered during one circular period.  

Table 3-2: Sample Circular Data from ShopRite's Digital Circular period 3/28-4/03 2021 
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 Since my app concept is centered on promoting affordable produce in particular, I filtered 

the circular data for produce, and only included those items in the sample dataset. With the help 

of an automated data scraping program, weekly circular data could be collected from grocers that 

offer their circulars online, and this data set could be used to provide information regarding 

affordable produce to people in need. By scraping local food circulars, affordable produce in East 

NY can be identified and placed on a map, however this is only a representation of large corporate 

actors within the foodscape that have the budget and resources to make this information available 

online. Additionally, within the context of urban food insecure communities, it is well known that 

supermarkets are often the least accessible food source within the urban foodscape due to distance, 

so it is important to include alternative food vendors with more utility for community members in 

this data set. How can this data be collected if it isn’t available online? By expanding this dataset 

to include information uploaded by users, there is not only an opportunity for local businesses 

without an extensive internet presence to be represented on this map, but there’s also an 

opportunity for community members to take control of this representation of their food 

environment by uploading and managing this data themselves. 

Users can add locations to the map, as well as update vendor inventory and price data, 

earning badges on their profile for uploading data and interacting with the platform. A profile is 

developed for each vendor based on this data, and users can update this profile at any time. Vendors 

can earn badges for user identified features and services like accepting SNAP, having bilingual 

staff, and carrying halal or kosher foods. These badges communicate important information about 

vendors that may not be available online, while also encouraging consumer-vendor interaction. 

Vendor badges also double as search tags, allowing users to search for locations that offer services 
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imperative to their shopping experience; for example, if a user relies on SNAP benefits for 

groceries and only speaks Spanish, they can search for locations who have both SNAP and 

bilingual staff badges. Each vendor profile also has a list of available produce and healthy food 

items, and each item listed has a price and timestamp designating the “digital shelf life”. Just like 

coupons from a grocery circular, items on the map don’t last forever, and disappear after the 

designated time has passed. This feature functions to keep map data consistent with food available 

in real time, as vendor prices and inventory change. Users can always re-upload an item after it 

“expires” should the price data remain accurate beyond the original digital shelf life.  

                          

 

While similar to a circular in that it relays periodic deals for affordable foods, the ‘My 

Foodscape’ map is different in that it’s interactive, reflects deals across a variety of vendors, and 

 

Figure 3-2: Uploading Data User Experience Diagram 



31 

solely focuses on fruits, vegetables and other produce based food items in an effort to promote a 

nutrient dense diet. The main goal of this app is to connect users to affordable produce near them, 

and within the context of ‘My Foodscape’, “affordable'' is considered $1.50 or less for any one 

item, $4 or less for a package or bundle of items, or at least 40% less than the average supermarket 

price for that item. This would be communicated to users each time they upload vendor 

information, to ensure items on the map are kept within the affordable range. It is important to note 

that nothing is ever purchased on this app; profit motivated systems created many of the underlying 

issues in nutrient deficient foodscapes, so in an effort to move away from that model, and towards 

a more efficient and justice oriented system, no aspect of this app is profit motivated. Additionally, 

since the map is designed to highlight smaller actors within the foodscape, like fruit carts and small 

businesses, it would be difficult to organize online shopping from these vendors without an 

additional courier/delivery service, which would incur an expense for the user. 

3.3.2.1 Build a Cart 

 

When browsing the map, and viewing vendor profiles, users can implement the ‘build a 

cart’ feature to curate shopping lists to take into the real world and purchase items found on the 

map. As items are added, the price and nutrient sum of all the items in the cart are tallied up to 

show users how much they would spend (before tax) if they were to purchase these items, as well 

as how much of their personal Nutrient Intake Quota would be fulfilled by those items. Using a 

computer program to automate the process on the backend, this can be calculated using code to 

cross reference a given item to the USDA’s Data Central to retrieve its nutrient data, then 

subtracting this nutrient value from the Nutrient Intake Quota on the user’s profile.   



32 

 

Users can view saved carts on their profile, and cross reference their saved carts to the 

community cookbook to find related recipes. Furthermore, as users add items to their cart, an 

algorithm will suggest recipes from the ‘Community Cookbook’ that use these items, adding an 

extra layer of utility. Ideally, through the use of this algorithm, users would be able to immediately 

see the potential the food on the map has to become tasty, healthy meals in their kitchen. 

3.3.2.2 Events and Food Allies 

 

While ‘My Foodscape’ aims to demonstrate how users can extend the utility of their food 

budget to secure a consistent and nutrient dense diet, another key aspect of the app is creating 

space for resource redistribution efforts. Locations on the map aren’t limited to just food vendors; 

there are plenty of nutrition resources that exist beyond traditional commerce, to include events 

 

Figure 3-3: ‘Build a Cart’ Feature User Experience Diagram 
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like cultural fairs, live cooking demonstrations and food redistribution efforts. Users can add these 

and similar events under the ‘pop-up’ tag when adding a new location to the map. Pop-ups can 

include nutrition related community events, produce markets, redistribution events, and even 

community members offering free or discounted produce and meals. This is one way ‘My 

Foodscape’ promotes community building through the app, by allowing users to advertise 

community events as well as offering a unique opportunity to share surplus resources with other 

members of their community. 

Users would also be able to add food banks and community organizations that offer free or 

significantly discounted produce and healthy meals, as well as fixed free produce stands, like 

community fridges. One key aspect of Digital Food Sovereignty is redistributing existing 

resources, which includes subsidizing costs for those in need whenever possible. Many food 

security apps focus solely on food banks and other free food resources in an effort to support the 

hungry and those with extremely limited resources43, and while ‘My Foodscape’ is designed for 

those who have the means to purchase food but struggle to find healthy items at an affordable price 

range, it is important to include free nutrition resources in addition to low-cost/affordable items.  

One way ‘My Foodscape’ would directly promote resource redistribution is with ‘food allies’. A 

‘food ally’ would be an individual or group that diverts excess food resources to communities in 

need. This can be an employee at a school who has access to surplus snacks that would otherwise 

be thrown away, or a community member/business in a wealthier neighborhood who wishes to 

divert excess resources to those who could benefit from them. Allies receive badges in the app, 

and are invited to the food ally network, which works with community leaders to organize large 

 

43 Cather and MPH, “Smartphone Apps Helping to Reduce Hunger.” 

https://www.zotero.org/google-docs/?QXDUTc
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scale resource redistribution. Becoming a ‘food ally’ is simple; once a user has organized a 

minimum of 3 redistribution events, the ‘Food Ally Badge’ will be made available on their profile. 

Stores, Organizations, and other groups with a surplus of food resources are encouraged to divert 

those resources to communities in need by hosting food redistribution events. An example of large-

scale redistribution could be a periodic market where all the grocers in the area bring their excess 

produce on the first Saturday of each month to be redistributed as produce boxes to the community. 

In this manner food waste can be diverted by sharing surplus goods with those in need, and 

communities can have increased access to nutrition resources by pooling resources together to 

support the food insecure. 

3.3.3 ‘Community Cookbook’: Health, Culture and Affordability 

 

The other core aspect of the ‘My Foodscape’ app interface, is a database of culturally 

relevant, healthy recipes developed by users called the ‘Community Cookbook’. These recipes 

will connect back to the map via an algorithm that suggests meals based on what’s currently 

available in the foodscape. By connecting recipes to locally available food in this manner, users 

are offered a direct translation of how food on the map can become tasty food at home. 

Crowdsourcing recipes from users not only increases potential for a large and diverse recipe 

database, but also creates an opportunity to showcase nutritional value in cultural dishes, dispelling 

the common misconception that taste and culture have to be sacrificed for health. Users would 

have the opportunity to to “pin” recipes from the internet (Pinterest style) to the cookbook, or 

simply upload their own recipe. Once a recipe is in the database, nutrient information is retrieved 

for each item in the recipe using code, and this information is stored with the recipe on the backend, 

so that users have the opportunity to browse recipes by nutrient content. Although recipes are 
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suggested in the foodscape map, users also have the ability to search and browse the ‘Community 

Cookbook’ separately. The recipe database can be searched by nutrient content (ie; recipes high in 

vitamin C), ingredient, or culture (ie; Dominican recipes). Users also have the ability to cross 

reference their saved carts to the ‘Community Cookbook’ and search for recipes that include items 

in the cart. Recipes can also be bookmarked and accessed from the User profile, so users can find 

them later. 

 

3.3.4 Social Media Integration 

 

 One of the major goals of ‘My Foodscape’ is to connect users to other members of their 

community, and one of the most efficient ways to digitally network is with social media. By 

integrating apps like Facebook, Instagram, and TikTok, users can connect with one another beyond 

the app and discuss recipes, share their experiences with vendors in their area, organize events, 

 

Figure 3-4: Community Cookbook User Experience Diagram 
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and so much more. Digital Food Sovereignty is nothing without community building, and ‘My 

Foodscape’ is intended to be a platform to connect users to their foodscape in new ways, which 

includes networking with members of their community. Users can link cooking demonstration 

TikToks to recipes in the ‘Community Cookbook’, Facebook integration can allow users to share 

their experiences with vendors in the form of comments on vendor profiles, community 

organizations can link their Instagram pages on their pop-up events, and so much more. Food is 

communal, and part of solving food insecurity is addressing it as a communal issue rather than an 

individual one. Using social media as a tool to build community in the name of food sovereignty 

is just another way ‘My Foodscape’ leverages technology to produce new and imaginative 

solutions to food insecurity. 

3.3.5 Target Audience 

 

The app is designed to appeal to a younger audience since an overwhelming majority of 

food insecure households have one or more children44, and this way the app can reach the larger 

target audience of food insecure families. By gamifying certain aspects of the app, learning about 

nutrition, collecting data, and monitoring vendor profiles become fun activities children may 

enjoy. If the ‘My Foodscape’ app were to be developed and deployed, the ideal strategy would be 

to connect with primary education professionals and after-school programs to incorporate ‘My 

Foodscape’ in nutrition education curricula and programming; this way children can be 

encouraged to use the app as part of the learning process. The motivation behind this strategy is to 

introduce the app in a group setting, and use the education model to promote use beyond the 

 

44 Lauren Bauer, “Hungry at Thanksgiving: A Fall 2020 Update on Food Insecurity in the U.S.,” Brookings (blog), 

November 23, 2020, Accessed June 23, 2021.  https://www.brookings.edu/blog/up-front/2020/11/23/hungry-at-

thanksgiving-a-fall-2020-update-on-food-insecurity-in-the-u-s/. 

https://www.zotero.org/google-docs/?neHvTN
https://www.zotero.org/google-docs/?neHvTN
https://www.zotero.org/google-docs/?neHvTN
https://www.zotero.org/google-docs/?neHvTN
https://www.zotero.org/google-docs/?neHvTN
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classroom, and encourage conversation at home. Ideally, once students tap into the “game” of 

updating the ‘Our Foodscape’ map and ‘Community Cookbook’, they may be more likely to keep 

up with the app and even share the excitement with friends in their community and family at home. 

3.3.6 Funding ‘My Foodscape’ 

 

 Although the app concept is designed to exclude any form of in-app purchases, or incurred 

fees for the user, if the app were to exist it would need some kind of funding to be developed and 

maintained. Since there is a lot of potential for data collection related to food insecurity, 

government agencies and nonprofits alike may find utility in the app concept and seek to fund it 

or buy it in order to collect data on urban food security to improve food security efforts in cities 

like NYC. Additionally, there is potential for private funders like Laurie Tisch, who granted seed 

money for the FRESH program, to take interest in the app platform. There are many forms of 

external funding and grants that could be used to develop and maintain this app, and there is also 

the potential for this app concept to be bought and developed by a company or organization. 
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4. RESULTS & DISCUSSION 

4.1 Conclusions and Future Work 

This thesis has defined the term ‘Digital Food Sovereignty’, and explored its applications 

with the ‘My Foodscape’ app concept. While my case study is based in East New York, the 

implications of ‘My Foodscape’ and Digital Food Sovereignty extend beyond New York City, as 

both are designed to work in any urban area. In order to successfully address urban food insecurity, 

we must address the root issues of systemic inequality and inequitable resource distribution. 

Communities need education alongside resources that grant them autonomy within their 

foodscape, and conceptually, the ‘My Foodscape’ app is designed to do just that by granting users 

a tool to visualize and navigate their foodscape while learning about personal nutrition and 

connecting with their community. 

Ideally through using ‘My Foodscape’, families facing food insecurity would be able to 

better navigate their foodscape to find affordable healthy alternatives within walking distance, and 

communities would have the opportunity to pool resources across neighborhoods by becoming 

food allies and organizing redistribution efforts, or other pop-up events. The intent is for users to 

see themselves as actors within their food environment, who have the power to affect change 

within their foodscape. Once that shift is made, and users understand their options extend beyond 

what’s been purposefully made visible to them, they should feel empowered to have greater choice 

in where they acquire food, the kinds of foods they purchase, and how that food is distributed and 

prepared. For some the app could be a useful shopping tool to help budget and plan for grocery 

shopping; for others, the app may present an opportunity to organize around food justice within 
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their community. There are so many layers to this platform that the level of utility the user 

experiences simply depends on how much they choose to interact with it. 

 

Figure 4-1: How the 'My Foodscape' app reveals nutritional resources to users 

 

By exploring Digital Food Sovereignty through the design of an app concept, this research 

has uncovered new ways to expose community members to nutritional resources and disseminate 

information regarding personal nutrition. While food insecurity remains a structural issue that can’t 
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be solved through a single app, this study demonstrates one way in which technology can be 

leveraged to enhance existing food security efforts to encourage a multifaceted approach to the 

issue. Recognizing the residual health effects of food insecurity are indeed a public health issue, it 

is clear that major intervention from government agencies may be necessary to mitigate the 

negative repercussions food insecurity has on community health in poor communities, and 

individual lifestyle changes may not offer the magnitude of change required to make progress on 

this aspect of the issue. Nonetheless, introducing the concept of nutrient based eating can be useful 

for shaping the way young people (among other demographics) perceive their food environment, 

and may help facilitate a shift in dietary preferences in these communities. Digital Food 

Sovereignty is a response to previous research that has called for community led solutions to the 

issue of urban food insecurity, and ‘My Foodscape’ is a unique pairing of external resources 

(technology and the funding to develop and maintain it) and community input (crowdsourced data) 

working in tandem to solve this multiscalar issue. 

4.1.1 Future Work 

 

 Beyond the scope of this thesis, ‘My Foodscape’ has real potential to exist in the material 

world. This app would need to be developed with community input, and it would be best to partner 

with a non-profit or community organization that has well established connections in the 

neighborhood its first deployed in; this ensures the app can be grounded in the material world, and 

stem from existing food justice efforts. Funding from either a grant, investor, or government 

agency would also be necessary to cover the associated costs of developing an app from prototype 

to finished product, as well as the upkeep once ‘My Foodscape’ reaches users. Since there are 

many gamified features that would appeal to children, and be useful to educators, the testing phase 
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of the app should be deployed in an after school program, or similar educational environment 

where children and teens can interact with the platform in a semi-structured fashion. Once testing 

is complete, and the youth of the target community have been introduced to the app, it should be 

officially released and advertised to families, especially those living in public housing, and or using 

government assistance like SNAP (Supplemental Nutrition Assistance Program) benefits. This 

advertising can be done in the form of food based community events in public housing courtyards, 

schools, and or local parks, in order to foster a sense of community during the app's introduction. 

In any case, the app should be developed with community input, and further designed to appeal to 

youth, while remaining simple enough to engage adult audiences. Additionally, ‘My Foodscape’ 

should be developed in a manner that centralizes communal networking and user input, as that is 

the core of the app; if it were to be changed to centralize capital or opportunities for in-app 

commerce, the utility would decrease and the core values and principles would be forfeited. 

 I also encourage scholars and designers to explore the potential for ‘Digital Food 

Sovereignty’ beyond the scope of ‘My Foodscape’, and test the possibilities for digitally assisted 

food sovereignty in the material world. There are many forms this concept can assume, and I 

believe this framework is very useful for changing how we address urban food security, especially 

in work that centers community-led solutions. As technology continues to advance, and the world 

continues to urbanize, the potential for Digital Food Sovereignty will increase exponentially, and 

the possibilities within are infinite. 

4.2 Limitations 

The present study has its limitations; due to the global pandemic of 2020-2021, this study 

was limited in methods of data collection, and as there is limited open data online relating to food 
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retailers in New York City, their inventory, and locations, this research was limited in scope. 

Additionally, more progress could have been made if there were access to resources like web-

scraping tools, advanced mapping software and app prototyping tools. In future studies, these tools 

would prove necessary to take this concept into the material world and test the app design’s utility. 

Future studies should also consider other ways in which Digital Food Sovereignty can be 

actualized beyond ‘My Foodscape’, and explore the possibilities of community driven food 

systems bolstered by digital interface and networking. 

4.3 Potential Impacts 

‘My Foodscape’ has the potential to revolutionize the urban food security movement by 

bringing food sovereignty to the digital sphere. Within ‘My Foodscape’ there is space to organize, 

teach, learn, and create knowledge all in one platform, and this potential is magnified by the 

addition of social media integration. Eating healthy can seem inconvenient or near impossible for 

many reasons when living in a food swamp or facing other kinds of urban food insecurity, but ‘My 

Foodscape’ would work to demonstrate to users how a nutrient dense diet is not only possible, but 

potentially fun as well. There are several sub-groups within the general ‘community’ that would 

experience different benefits from the use of ‘My Foodscape’. 

4.3.1 Educators & Students 

 

Educators would be able to capitalize on the gamified aspects of the ‘My Foodscape’ app 

to supplement nutritional education curricula by offering real world applications of what’s being 

learned in the classroom through interacting with the app. Students would be able to understand 

how the nutrient quality of the foods they eat impact their health, as well as learn strategies to 
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incorporate nutrient dense eating into their lives. Ideally, students would bring what they learn in 

class to conversations about food at home, and encourage their parents to use the app with them, 

and potentially try some of the recipes and shopping suggestions offered on the platform. In turn, 

families may see actual change in diet as they begin to shift their buying patterns to incorporate 

the nutritional resources available to them, and potentially engage in organizing efforts in their 

community. 

4.3.2 Vendors 

 

 For small businesses and local vendors, ‘My Foodscape’ presents a new opportunity for 

free advertising as well as expanding and connecting with their consumer base beyond social me-

dia. Vendors have a unique opportunity to connect with the local community, and increase brand 

awareness through interacting with the app’s map tool. Since anyone in the community can upload 

data to the platform, businesses have the option to maintain their vendor profile themselves and 

run a digital circular through the ‘My Foodscape’ app. This can be a significant advantage for 

small businesses with no online platform, mom and pop shops looking to increase visibility in the 

community, and even individuals like home cooks who want to expand their consumer base. The 

‘My Foodscape’ app presents an alternative to Google Maps and Yelp that calls attention to small 

and local retailers in a manner that directly involves consumers and is free of cost to both vendors 

and consumers making it more accessible and potentially a more accurate representation of the 

hyperlocal market. 
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4.3.3 Policymakers 

 

 Policymakers can find utility in the data visualization offered on the platform as well as 

the data itself, in order to improve communication and programming related to urban food insecu-

rity. One of the main constraints in tackling the issue of urban food insecurity at the government 

level is the sheer difficulty of geographically characterizing resource distribution. By offering a 

community generated characterization of a given foodscape, the ‘My Foodscape’ app would intro-

duce a new wealth of data that could catalyze change at the local government level. Additionally, 

since the app takes a more holistic approach to food insecurity, policymakers may benefit from 

aligning with the Digital Food Sovereignty framework to catalyze progressive change in address-

ing the root issues of urban food insecurity. 

4.3.4 Activists 

 

Activists could use this platform to identify areas that need more resources and support, 

improve organizing efforts, and share information with stakeholders. The ‘My Foodscape’ app has 

immense potential for data visualization, which can make points of disparity more obvious, helping 

activists identify where communities can benefit from targeted support right down to the street 

address. Additionally, the ability to upload pop-up events allows activists to advertise community 

events, redistribution efforts and other resources on the map, and when combined with the social 

media integration feature, there’s an even greater potential to improve organizing efforts. 
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