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Working Group on Nutritional Security and Climate Change in Puerto Rico

Group Model Building Workshop
March 13, 2023 San Juan - Progress and Next Steps
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production has declined over time !

in Puerto Rico and identify points
of intervention to improve the local
food system. This was an
opportunity to collaborate across
sectors to increase Puerto Rico’s
ability to feed its population in a
sustainable* and healthy way.

(*we use 'sustainable' to describe
processes of profound change i.e.
environmental, social, economic,
cultural).

Key Findings: 6 subsystems
intersect and reinforce behaviors

that result in poor nutrition and
health, weak agricultural economy,
and farming practices that are not
sustainable.

e 4 reinforcing cycles

e 5 balancing cycles

Opportunities: Together, we
identified the need to strengthen

connections between these three
key stakeholders in Puerto Rico’s
food system:

1. Farmers
2. Consumers

3. Policymakers
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Figure 1. Model of Systems Affecting Nutritional Security in Puerto Rico

Summary of Manuscript

Introduction: Six years after Hurricane Maria, there is strong public
awareness and momentum for strengthening local food systems, but
challenges persist due to historical, political, and economic forces
affecting local farm capacity. We wanted to understand how several key
actors from different sectors understand the factors impacting nutritional
security and food production in Puerto Rico. We also wanted to identify
possible key points of intervention to promote a sustainable and healthy
food culture.

Methods: We held a Group Model Building workshop in San Juan, PR,
focused on understanding and improving the local food system through
Community Based System Dynamics and bringing together diverse
stakeholders to strengthen connections across sectors. We engaged 26
participants, including farmers, agronomists, health system professionals,
representatives of local and federal governmental programs in nutrition
and health, scientific researchers in environmental sciences, economics,
non-profit organizations focused on the public education and health
system, private businesses focused on information technology, and citizens
enrolled in various federal and local programs (Medicare, NAP, among
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others). The participatory workshop was held on March 13, 2023 and lasted 4 hours. Participants were
divided into small groups and worked together through a series of guided activities to create a shared
vision and language for the factors that affect the consumption of local and healthy products, and to find out
how these factors connect with each other. In addition to the workshop, interviews were conducted with
farmers and consumers to understand consumer perceptions and choices. The research team aggregated
this information and consolidated the causal-loop diagrams and other notes into a single systems model
(see Figure 1).

Results: The shared vision of the workshop participants on the relevant factors and how to strengthen local
food systems in a sustainable and healthy way is shown in Figure 1. The participants identified 6 subsystems.
These subsystems, though overlapping, are operating in silos, further reinforcing negative loops and
deteriorating the health of Puerto Rico.

(1) In the context of (in ) and industrialization, there has been a
sudden investment in the development of urban areas (with little planning) and disinvestment
in rural areas. This contributes to the deterioration of the environment and farming areas as
well.

(2) Demographic change is occurring in the context of (in )to
which the agricultural sector has not yet adapted. Thus, in turn, the lack of adaptation to climate
change is contributing to the deterioration of land and the environment.

(3)Heavy losses from environmental degradation and rural disinvestment reinforce the
deterioration of the agricultural sector's economy through several loops (in brown).

(4) To feed the people, and under the context of a global food economy, local food has been
supplemented with products from abroad (not all of them healthy) until reaching a
dependence of almost 90% on imported foods, which contributes to the deterioration of a
healthy traditional food culture (in dark green color).

(5)Unhealthy diets deteriorate nutritional security and health (in purple) which contributes to a
health system crisis and leaves an aging population at increased risk of chronic diseases related
to dietary factors.

(6) Citizen participation in governance and public policy is a balancing loop that currently is
unable to counteract private interests in the health system (in pink).

How to strengthen local food systems in a
sustainable and healthy way?

Supporting local and sustainable agriculture, and providing
consumers with greater access to more healthy and local food.
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Potential interventions to connect the interests of key stakeholders:

1. Farmers: Support farmers to promote the agricultural economy, tie financial
incentives to increase local production with initiatives that are adapted to climate
change such as agroecological farming.

2. Nutritional health of consumers: Consumption of fruits and vegetables is extremely low
in Puerto Rico, despite being foods that protect against risks of chronic diseases. To
support consumers, especially our most vulnerable populations (the elderly and

children), in their choice of healthy products, tie promotion and education
communication to promote local products that are not harmful to the environment.
For example, through agro-ecological production of fruits and vegetables.

3. Policy makers and advocacy groups: It will be necessary to collect and share data
that simulates, in the future, the effects in a sustainable way. Cross-sectoral
collaborations, sharing data with the public and with ourselves to understand how
subsystems are changing and advocating based on the data. Let's start with fruits
and vegetables that are local and produced with regenerative and sustainable
agricultural practices.

Research Team: From left to right: Uriyodn Colén Ramos (Principal Investigator at
GWU, directora Diet Disparities Lab-DDL), Sandra Curran (GWU, manager DDL),
Carla Rosas (INE), Cesar Ostolaza (INE), Joel Gittelsohn (JHU), Crystal Diaz
(PRoduce), Michael Long (GWU), Oscar Meléndez (TAIS), Sebastién Cardona (GWU).
Missing: Ana Ma Garcia Blanco (INE); Lisa Poirier (JHU); Francisco Tirado (PRoduce);
Natalia Guerra Uccelli (DDL), Mia Grossman (DDL)

Note: This preliminary paper has not been peer-reviewed or published in a scientific journal. It can be found
at dietdisparities.com/2024/01/ecorico/.

On behalf of our team, we would like to thank our participants in Puerto Rico who attended our Group
Model Development session. Their insights and comments were of vital importance in producing this
diagram and understanding the systemic challenges in greater depth.

Funding: National Science Foundation
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Appendix - Description of identified loops (Figure 1).
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“Activism"

“Chronic
Disease Crisis’

U

"Healthy
Traditional
Food Culture”

“Farmer’s
Dilemma”

Description

Increases in the role of private
interests in governance eventually
lead to increases in activism that
supports increased community
engagement in governance

Increases in chronic disease prevalence
leads to engagement of medical system
payers, providers, and patient
advocates, which leads to increased
community engagement in governance
and ultimately implementation of
policies and programs to increase
nutrition security, which leads to a
reduction in unhealthy diet and
reduction in chronic disease incidence

Increases in chronic disease lead to
increases in community engagement in
governance, which leads to policies and
programs promoting healthy traditional
food culture. Higher stocks of healthy
traditional food culture lead to
reductions in unhealthy diet

Farmers faced with low margins and
high risk pursue conventional
agricultural practices to control costs.
Over time, these practices can reduce
the quality of the farm ecology
sufficiently to require more inputs that
erode net income and increase risk of
farm failure, which reduces conventional
agricultural practices.
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R1

R2
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"Ecological

Consciousness

"

“Private
Interests”

"Poverty Trap'

“Rural Labor
Spiral”

“Farm
Ecology”

4

Increases in the rate of ecological
degradation in agricultural areas leads
to an increase in ecological
consciousness, which then leads to
increased implementation of
regenerative agriculture practices

Low community engagement in
governance lead to increases in the role
of private interests in governance, which
leads to community disengagement in
and further increases in the power of
private interests

Low income, high cost of living, and
insufficient social safety net lead to
increases in nutrition insecurity, which
leads to increases unhealthy diet and
subsequent chronic disease. Increased
chronic disease rates lead to increased
medical costs and reduced work
capacity that further increase food
insecurity

Declines in rural employment lead to
increases in urbanization, which leads to
a reduction in available farmworkers,
which leads to a further decline in
employment as farms cease operations
and rural economies contract

Declines in the ecological health of
agricultural areas leads to the increase
in the use of conventional agricultural
practices (including deforestation,
tilling, monocropping, chemical
fertilizers, pesticides, and groundwater
irrigation) that further reduce the
ecological health of the system
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