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Based on analysis of factors that determine accessibility,
availability, and acceptability of food services, this work
explores the food environment in Mexico City’s metropolitan
periphery. The method aims to shed light at possible inte-
grated approaches in planning that can promote food security
for vulnerable communities. The conceptual redesign of five
public areas was presented in an effort to open the discussion
on main challenges and opportunities related to implementa-
tion of urban garden projects, focusing on four axes: water,
biodiversity, mobility and public space. The projects were
done by students during the Capstone Projects Il architectural
studio in Fall 2020 and Spring 2021, and were supported by the
Municipal Deputy Director of Urban Planning and Regulation,
the Chief of Risk Information Systems of the National Center
for Disaster Prevention of Mexico, and a permaculture expert.
By enabling critical thinking, setting the base of action on
social justice, and encouraging the use of social media, the
method turns students into active agents of social change and
provides an important contribution to the necessary, but still
uncharted, paradigm shift in architectural education from
object to people-driven design.

INTRODUCTION

The global trend of increasing overweight and obesity in the pop-
ulation, resulting from an upsurge in processed food intake and
the reduction of physical activities, has gradually shifted focus
from developed countries toward the urban poor in emerg-
ing regions.” In Latin America, the absolute annual percentage
point change in weighted prevalence of overweight and obesity
for women in urban areas is among the highest in the world.
2 Obesity and overweight are leading causes of several other
preventable and noncommunicable diseases, such as diabetes,?
hypertension,* and depression.® Even though some countries
are already exploring programmatic and policy measures to face
this global health crisis, very few engage in serious planning ef-
forts to mitigate dietary risks.?

There is mounting evidence that the neighborhood food en-
vironment, understood as “the interface that mediates one’s
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food acquisition and consumption with the wider food system”®
strongly influences dietary behavior and obesity.”° The World
Health Organization identified food environment interventions
as strategies for creating improvements in dietary patterns and
weight status.'® Although geographical patterns of food produc-
tion and distribution undoubtedly clarify some aspects of the
food security problem, wider integration of contextual socio-
economic factors is necessary, especially when researching food
environments of the most vulnerable populations living on the
urban fringe of emerging regions. The importance of lifestyle,
social and community networks, living and working conditions,
and general socioeconomic and cultural determinants should be
recognized as key aspects of healthy eating.®

This article reports on our recent research exploring dietary
modernity and underlying mechanisms that influence changes
in dietary behaviors in several Mexican cities. The study based
on a survey in various metropolitan zones probed the role of
factors outside of transportation infrastructure and the preva-
lence of fast food and convenience stores -measures which
are commonly used to address accessibility and availability of
food sources- to examine the peri-urban food environment in
Mexico and set the course for future research. We focused on
availability, accessibility, and acceptability of food that embody
inequities and determine health outcomes. Availability is related
to the physical presence and walkable proximity to food offered/
served in various settings. Accessibility describes food’s avail-
ability in a form and location that facilitate its consumption, for
example the price of food products in relation to income and
the presence and quality of the pedestrian infrastructure to
reach food outlets. Acceptability is an indicator of food quality,
people’s education related to nutrition, and cultural habits that
can affect food choices and determine health outcomes.

Furthermore, we present several design proposals aimed at im-
proving the food environment in the municipality of Atizapan de
Zaragoza—part of the northern industrial belt of Mexico City. The
proposals were developed for the Capstone Projects Il, during
the Fall 2020 and Spring 2021, with a participation of 26 stu-
dents. The inputs for the design proposals were the survey study
and the extensive urban analysis performed by the students.
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Figure 1. Influence of Specific Factors on Dietary Modernity and efforts to eat a healthy diet. By authors.

The project received support from external experts in municipal
urban planning, risk reduction, and permaculture.

The paper has four main sections: section two provides a review
of previous literature and the theory driving our research, sec-
tion three describes the Mexico City’s metropolitan periphery
with focus on our case of Atizapan de Zaragoza, section four
presents the design studio work, and in section five we discuss
the possible implications of the research and design.

BACKGROUND AND THEORY

Inequality is not a natural phenomenon but a result of soci-
etal action, planning, and public policy.*? Mounting research
focused on the relationship between food environment and
health outcomes attests to the fact that the social and urban
environment, and the lifestyles they promote, result in health in-
equality. 1518 \While urban living has undoubtedly improved
many aspects of health,*®*>%° the disadvantages of urban pov-
erty can be worse than rural poverty.*

Availability, accessibility, affordability, food quality, and store
characteristics are consistently identified as key determinants
of purchasing behaviors that often result in less healthy food
choices within community nutrition environments.?? In this
paper, the term modern diet refers to the consumption of
store-bought vs. homemade meals and processed foods. We
define healthy diet as “higher in plant-based foods, including
fresh fruits and vegetables, whole grains, legumes, seeds, and
nuts and lower in animal-based foods, particularly fatty and
processed meats”.?® Poorer neighborhoods, even in developed
contexts, often suffer from decreased access to healthy food
and lower-quality products.?* Likewise, infrastructure, market
access, percentage-working women in urban areas, and norms
and institutions significantly influence food consumption in
developing contexts.? Built-up patterns, individual, social, and
cultural factors also play a crucial role in determining how indi-
viduals interact with their food environment.?®

In 2012, 26 million Mexican adults were overweight and an
additional 22 million were obese - the second highest global
prevalence of obesity in the adult population (30%).2” Thus,
concern over health inequality and the food environment are of
particular importance in Mexico. Mexican food environments
have been studied at various levels of consumption, such as
household, school, and community.?® Nevertheless, the food
environments of the Mexican peri-urban areas are largely ab-
sent from the literature. A recent study by Pineda et al (2021)
on the relationship between the retail food environment and
BMI in Mexico used food outlet density as a measure.?’ The
study found that convenience stores that do not have a variety
of healthy food options were the most accessible food sources,
especially in second lowest, middle, and second highest income
households. The authors point out that “as households increase
their available income there tends to be a cross-over to a higher
availability of food outlets—particularly convenience stores.”?’

We argued that the Mexican peri-urban areas -with their spe-
cific character of fragmented landscape, partial infrastructure,
and insufficient services- influence food environments and
dietary habits. The peri-urban areas, sometimes called ‘edge-
cities’, > ‘edgeless cities’,*! or ‘post-suburbs’,3 are located on
the metropolitan periphery but contiguity itself cannot explain
the phenomenon.®® Key features of peri-urban areas are their
mediating role in migration between rural and urban and their
partially developed infrastructure and services.>* Although
researchers and governments have long acknowledged the po-
tential role of peri-urban areas in alleviating food insecurity of
urban areas, few studies probe the food environment of peri-
urban dwellers. Interrelated challenges of car dependency, poor
public transport, and low-density development can hamper
healthy food access in edge-cities.®

We specifically argued that peri-urban residents differ from
urban and rural dwellers in their attempts to eat healthy and
their nutrition is mostly based on a modern diet. Peri-urban
residents are frequently commuters to the larger urban centers
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their cities border. From the metropolitan periphery to Mexico
City, for example, 2.25 million daily trips were registered in 2017
(National Institute of Statistics, Geography, and Informatics of
Mexico, 2017). As a result, and contrary to healthy diet and food
services, transportation infrastructure is often well-developed
in peri-urban areas to reduce the traffic congestion between
peri-urban and urban zones. Long commutes and decreased
access to unprocessed food may encourage the consumption
of meals outside the home as well as processed meals that are
easy to prepare, even when peri-urban residents make efforts
to eat healthy. Our argument is that, despite attempts to eat
healthy and driving for access to better food choices, peri-urban
residents face inherent structural disadvantages that make them
more vulnerable to the consumption of highly processed and
easily prepared foods. We further argue that there is no reason
to expect peri-urban residents to have less desire to eat healthy,
or to put less effort into doing so, and when they have access to
healthy foods, they will make efforts to eat healthy. We therefore
arrived at three testable hypotheses:

Hypothesis 1: Peri-urban residents who live in more marginal-
ized areas will be more likely to consume a modern diet than
urban residents.

Hypothesis 2: Peri-urban residents who report driving for gro-
ceries will be less likely to attempt to eat a healthy diet than
peri-urban residents who do not drive for groceries.

Hypothesis 3: Peri-urban residents who consume a modern diet
will be likely to put effort into eating healthy.

The data for this study came from a voluntary, non-random sur-
vey of 453 participants from more than 70 neighborhoods in
17 Mexican States. It is a convenience sample distributed in the
communities of origin of 40 student volunteers from Fall 2020
to Spring 2021. Respondents answered a battery of 57 questions
related to their dietary, transportation, and shopping habits.
Much of the sample is under 40 years of age. Furthermore, most
respondents live in areas characterized by very low to medium
marginalization. Notably, the sample is not representative of the
general population of Mexico. Despite this shortcoming, itisim-
portant to note that the relative homogeneity of this group of
respondents could mean that the variations seen in this sample
are greater in the general population. Thus, although the results
should be seen as descriptive, the data presented can be viewed
as a tough case, within which we should see less variation than
we would in a representative sample.

The independent variables were driving for groceries, gender,
age, population density, and marginalization. The second set
of models incorporate the same set of independent variables
together with dietary modernity. These controls allow us to
address social, transportation infrastructure, socioeconomic fac-
tors, and basic demographic characteristics which may impact
consumption practices. The dependent variables were dietary

modernity and attempted healthy eating. For dietary moder-
nity, the components include the consumption of processed
fruits, vegetables, legumes, meat, poultry, fish, and milk substi-
tutes. Additionally, the index includes having food delivered to
one’s home, eating out, making purchases based on marketing,
publicity, and brand, and purchasing foods based on ease of
preparation and shelf life. Ordering food to go and purchasing
food in the supermarket were also included. The components
for the effort made to eat healthy include unprocessed fruits,
vegetables, legumes, fish, meat, and poultry, as well as whole
grain cereals, milk products, consuming organic products, and
paying attention to health, calories, organic labeling, and the
presence of GMOs and preservatives in purchasing decisions.

The preliminary results show that driving for groceries increases
the likelihood that respondents will eat a modern diet, as does
marginalization. Older respondents were more likely to try to
eat healthy or to buy healthy food products. Figure 1a shows
that peri-urban residents who live in areas characterized by
greater marginalization are more likely to eat a modern diet (the
vertical axis O represents no significance, left side of the graph
represents negative correlation while the right side positive cor-
relation). Like their urban peers, peri-urban residents who drive
for groceries are more likely to eat a modern diet, as well. As
figure 1b illustrates, the impact of specific factors on the effort
to eat healthy is nearly uniform across zones of urbanization with
one key exception. When we control for dietary modernity, the
remaining peri-urban respondents who drive for their groceries
are less likely to pay attention to health factors or attempt to
eat a healthy diet. However, peri-urban respondents who re-
port eating a modern diet are also more likely to report that
they attempt to eat a healthy diet. Based on these results, we
find tentative initial support for all our hypotheses. We stress,
however, that the results of this study are an invitation to further
examination of the impact of peri-urban food environments on
individual consumption behaviors and, consequently, health.

THE METROPOLITAN PERIPHERY - ATIZAPAN DE
ZARAGOZA

Mexico’s economic growth is dependent on extractive indus-
tries, which in turn have triggered the accelerated growth of
cities and de-peasantization.3®” Mexico City is the fifth-largest
urban agglomeration in the world and its influence is observed
throughout the whole country, but especially in the central re-
gion thatis a dense patchwork of urban networks where some of
the largest peri-urban zones of Mexico City, Toluca, Cuernavaca,
Puebla, Pachuca, and Querétaro converge.36 Peri-urbanization
has taken place mainly on agricultural lands, 60% of which were
expropriated from collectively owned lands or ejidos.*®Mexico’s
peri-urban inhabitants face degradation of their livelihoods
while conflicts for space with other social groups increase. This
results in unequal access and use of urban-rural peripheral spac-
es, which increases marginalization and spurs the redefinition of
lifestyles and dietary habits.3® Local resources are not included
in policies addressing the mitigation of urbanization’s negative
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Figure 2. Municipality Atizapan de Zaragoza. By authors.

impacts. For example, agriculture in peri-urban areas is not in-
cluded in or encouraged as part of policy despite its potential to
encourage the consumption of healthier, locally produced foods
while improving local livelinoods.3®

Atizapan de Zaragoza is a hilly municipality in the northwest
Mexico City metropolitan, 23 km from Mexico City’s center, un-
dergoing urban consolidation since the 1970s, when it housed
only 44,322 inhabitants. Today, urban growth has increased
significantly, generating a lack of urban structure to ensure the
efficient functioning of the area. By 2015, the municipality had a
consolidated urban area of 91 km? and 489,937 inhabitants — 10
times greater than in the 1970s. The zone is largely a commuter
municipality, well connected to the city by Periferico and Toluca-
Mexico highways. Nevertheless, the lack of efficient and secure
public transport only emphasizes the need for services located
in walkable proximity to housing. Much of the demand for water
is provided from local wells and the Madin dam, located in the
south. Nevertheless, the lack of additional water harvesting and
management strategies at the municipal level have led to short-
ages of running water in most neighborhoods in the dry season
(November-April) and flash floods during the wet season (May-
October). Biodiversity has been gravely affected by the rapid,
andinthe northern partirregular, urbanization which has dimin-
ished natural lands by 70%. There are two natural conservation
zones in the central and southwestern part of the municipality
that provide ecological services and house most of the wildlife
still existent, nonetheless 56% of housing in the marginalized
northern zone lacks local parks in walkable proximity.>®

Mexican street markets, also known as tianguis, are a com-
mon source of fresh, unprocessed and often locally-grown and
sourced food products for the residents of the country’s urban
areas. However, as figure 2 illustrates, peri-urban areas have a
significantly lower density of tianguis than their urban neighbors
do. In Mexico City, on average there is one street market for
every 6,782 people, while in Atizapan de Zaragoza one street
market services 18,145 people.

RESULTS

Based on the preliminary research results, the Capstone Projects
Il studio adopted a research and challenge-based educational
concept aimed at developing proposals for improvement of the
food environment in Atizapdn de Zaragoza. The focus was on the
conversion of local and within-walking-range public areas into
urban gardens. The local sustainability issues described above
framed the architectural/urban intervention concept and de-
fined four principal areas of interest for the intervention: water,
biodiversity, mobility, and public space.

The Capstone Projects Il studio is based on 90 hours of syn-
chronous work (classwork) and 90 hours of asynchronous work
(homework). The work was divided equally between three tasks:
exploration, experimentation, and execution. Each included spe-
cific subtasks to reach the pre-defined aims with the help of
three didactic methods: research, applied knowledge, and net-
working. The exploration (30/30 hours) was based on research
to define the social, natural and built conditions that frame the
challenge; the experimentation (30/30 hours) focused on ap-
plied knowledge whereby students collaborated with experts
in urban planning, social studies and permaculture to develop
the initial proposals for an urban garden in a specific location;
and the third execution task (30/30 hours) was dedicated to re-
ceiving feedback and participating in a critical discussion on the
possible implications for the local community development. The
course method was designed to respond to the systemic and
relational nature of the place-making processes in which small
interventions can have implications on larger scales. Therefore,
three different territorial scales were tackled through the de-
sign: the municipal (L), the neighborhood (M) and the immediate
site context (S).

The exploration focused on the analysis at the L and M scale
(figure 3). The students used quantitative and qualitative data
collected from 14 census documents -shapefiles from INEGI,
2015, and three official planning documents: the CPI report for
Atizapan de Zaragoza, 2018; the Municipal Development Plan
2015 and the State of Mexico Development Plan 2015. The main
instrument for the analysis was QGIS 3.16, which was a useful
tool to correlate different indicators and produce interpretative
maps of various aspects of the territoriality, such as:

e Productive Landscape Map (land uses + natural resources +
economic dynamics)
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Figure 3. Exploration task example, Urban Analysis of Park Mexico Nuevo

¢ Social Ecology Map (social dynamics + public space + services)

e Cultural Landscape Map (nature + socio-economic dynamics
+ heritage & meaning)

e Urban Landscape Map (figure/ground diagrams + building ty-
pology + marginalization)

The tool for the visual representation of the narratives de-
rived from this research was based on Corner’s Cartographic
Operations of drift, layering, game-board, and rhizome.*® The
students identified five public spaces that could be used for
reconversion into urban gardens. One location was a large,
abandoned junkyard where the main challenge was the lack of
fertile and uncontaminated soil. The junkyard is located in the
densely populated northern zone, surrounded by marginalized
communities with irregular housing and deficient infrastructure.
Another three are sub-utilized parks with some urban furniture,
which are poorly maintained and prone to flooding in the rainy
season. The parks are surrounded by medium to low-income
housing. Finally, the fifth space is a hill in the high-income zone,
in the arid part of the municipality that has low density housing.
All zones have few access points and no, or deficient, pedestrian
infrastructure to connect them with the housing.
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. By students Ivy S. Carranza and Sandra Gil.

Experimentation focused on designing the spatial conver-
sion strategy for the five locations through an Urban Program
Proposal and a Master Plan for the site (S scale), where envi-
ronmental sustainability (water-soil-energy nexus), accessibility,
and zoning of functions were key aspects (figure 4). Each group’s
Master Plan contained annexed documents regarding access
and mobility improvements, as well as a detailed urban pro-
gram Inventory. Online conferences were arranged with the
Municipal Deputy Director of Urban Planning and Regulation,
the Chief of Risk Information Systems of the National Center for
Disaster Prevention of Mexico, a permaculture expert, and a
social scientist that works on appropriation of public space with
local communities, who offered feedback on different questions
that arose during the planning. The program varied according
to each location’s physical and social conditions. For example,
the program for the junkyard included a strategy for soil decon-
tamination and enrichment through phytoremediation - a cost
effective use of plants and soil microbes to reduce the concentra-
tions or toxic effects of contaminants in the environment, with a
research center focused specifically on that problem located on
the site. The production of food was envisioned through hydro-
ponic processes located in converted containers while the soil
is undergoing enrichment. When the soil is suitable for planting,
the containers would be used for workshops and events for the
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local community. The other three parks developed a Keyline
hydrological design of the land to reduce the effects of flood-
ing and erosion. The parks would be equipped with dry toilets
that function as nutrient supply for the garden. Additionally,
the public spaces would be improved with tree plantings, semi-
open workshops, and public kitchen with dining for communal
use. Finally, the fifth park was designed as a new urban zone
with housing, services, and urban gardens to promote sustain-
able, place-based development. The lack of water was tackled
though strategies for rainwater and fog harvesting, which in this
mountainous region with steep temperature changes could be
considered a viable option.

The execution consisted of developing dissemination materials
for web platforms and online seminars to discuss the value of
the proposals and possible implications for local development.
The proposals were shared through social platforms such as
Facebook, Instagram, and Behance to spark a public discussion
and critically assess aspects of the projects that are of publicin-
terest (figure 5). Some of the proposals received more attention
than others. For example, the three parks located in the middle-
income dense neighborhoods received significant social media
attention while the junkyard in the low-income and the hill in
the high-income zone did not generate as many comments. This
could be since low-income citizens do not have sufficient access
to internet service or lack time/interest to engage in such dis-
cussions due to history of discrimination and low trust. On the
other hand, high-income communities impose their own strict
zoning laws and show little interest in intervention proposals
that originate outside of their community. This confirms Pineda
et al’s (2021) conclusions that healthy eating in Mexico is largely
a middle-income issue.?’ The specialists invited to the online
seminar discussion positively evaluated the applied knowledge
in the proposals and pointed out the need to further involve
local communities in adapting certain aspects of the program
for better appropriation and management results.

DISCUSSION

The results of the preliminary analysis based on the survey have
significant theoretical and practical implications. We highlight
the importance of considering development patterns of peri-
urban zones not only as a potential or constrain in providing
healthy food for the nearby city, but also as important factors
in providing healthy food environments for peri-urban dwellers.
Our study supports the fact that the biggest shifts in dietary mo-
dernity can be found in lower to middle-income neighborhoods.
What our study adds to the discourse of food environments in
Mexico is the spatial aspect of this phenomena linked to urban
development patternsand a push to evaluate not only what exists
inthe urban periphery, but what does not. While transportation
infrastructure may allow easier egress from peri-urban zones for
commuters, it may accompany greater reliance on processed
foods and dining out. To avoid such impacts, simultaneous in-
vestment in local markets and agriculture could potentially be
benefit residents by offering nearby access and availability of

healthy food sources and supporting local agricultural producers
whose livelihoods vanish as urbanization increases.

Dascalu (2013) argues that architecture can play a significant role
in social change by building social capital through trust.*For this
to be possible, architecture must be understood as an open-
ended process that involves a myriad of aspects such as use,
function, regulations, policies, practices, community involve-
ment, among others, rather than a finished product. Through
this work, the effectiveness of the pedagogical method that
combined research, challenge-based learning, and community
engagement using social media was evaluated. The results were
evaluated using the following parameters: 1) ability to respond
to main issues defined in the preliminary research, 2) ability to
form partnerships and cooperation, 3) social media impact,
4) combination of ideas and resources to create new support
mechanisms for social change, 5) focus on reducing inequality, 6)
project cohesion, 7) the originality of products, 8) the self-satis-
faction of achievements, and 9) perceived better understanding
of sustainable development. The data regarding satisfaction
from the course and understanding of sustainable development
was gathered with a survey answered by the students at the
end of the course. As a control variable, a previous studio group
where the pedagogical method was not applied was evaluated
with the same parameters and identical self-evaluation survey.

We concluded that the new pedagogical method improved the
social construction of solutions with the tools based on social
media that fostered participation and inclusion in the collective
imagination of “what the place could be”. In fact, one of the most
remarkable results of the new method was the potential to form
horizontal collaborative networks between students, expertsin
different fields, local authorities, and community actors, and to
utilize this collective wisdom to produce better context-based
places. Nevertheless, the inclusion of marginalized groups re-
mains questionable and new tools are needed to promote a
more inclusive process. The spatial strategies, master plan, and
architectural interventions responded much better to the pre-
existing urban conditions and social needs. The students also
felt more engaged in the process and enjoyed working on social
problems. However, the overall understanding of the project’s
impact on local sustainable development remained weak and
requires further investigation.

The pedagogical method used in this project was able to “assist
students in enabling them to make decisions about what value
means in architecture”.*? By enabling critical thinking, setting
the base of action on social justice, and encouraging the use
of social media, the method turns students into active agents
of social change and provides an important contribution to the
necessary, but still uncharted, paradigm shift in architectural
education from object to people-driven design. In areas where
local governance and policymaking do not provide tools for
collective imagination of public place, this method could help
strengthen inclusiveness in the place design.
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