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ABSTRACT
It is increasingly understood that the globalized industrial food system upon which much of the
world’s population depends is vulnerable to disturbances such as climate change, fossil fuel
depletion, and market volatility, which has led many to begin searching for food system models
that exhibit greater resiliency. Cuba may provide one such model, as the nation was forced to
adapt to a severe economic contraction and reduction in access to resources after the fall of
the Soviet Union and the tightening of U.S. imposed trade sanctions, yet has persisted in
providing adequate nutrition to its people and staved off widespread hunger under these
difficult conditions. This report will examine the evolution of the Cuban food system through
the theoretical framework of Social Ecological System (SES) resiliency to draw out insights on
what a potentially resilient food system model might look like.
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Chapter 1: Introduction
Ever since I became aware of the extraordinary reforms that have been occurring in the
Cuban food system over the past two decades, I have had a strong desire to visit the Island
nation and observe firsthand how transformative these reforms in food production,
distribution, and consumption have truly been. I believed that if I were able to extensively
research Cuba’s food system revolution, it might shine light on possible future trajectories for
food system reform in societies such as the U.S. This thesis offered the opportunity to do this
research. Concurrently, I have also become more and more convinced that the theory of Social
Ecological Systems Resiliency that has developed in the literature over the last thirty years
provides an analytical model for determining if a food system is sustainable and will be able to
continue to support the populations that depend upon it in the face of disturbances. I was thus
able to apply my research in resiliency1 theory to the case study of Cuba through this thesis to
attempt to determine if Cuba demonstrates traits of food system resiliency from which we may
learn. What follows is what I was able to surmise during a years worth of research into this
topic.
After the end of World War II and the onset of the Cold War in the mid-twentieth
century, the capitalist nations of the “Western Bloc” and the socialist nations of the “Eastern
Bloc” embarked on separate, competing strategies for development. Both however, turned to
highly mechanized, intensive agricultural production methods and global trade with economic
partners to produce food to feed their nations. Green revolution technologies and the
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The terms “resiliency” and “resilience” are used interchangeably in the academic literature to refer to the
same general concept. For the purposes of convenience and consistency I will use the term “resiliency”
throughout this thesis.

methodology of improving yields through an ever-increasing use of inputs guided the
development of agricultural production in both the free market and socialist worlds. This food
system model, characterized by mechanization, specialization, heavy petroleum and
agrochemical input dependency, global trade and commodity flows, and divisions of labor, has
increasingly been perceived to be unsustainable and the cause of great societal, ecological, and
economic harm (see Altieri, 2009a; Pollan, 2006; Patel, 2007; Schlosser, 2001; Lappe et al, 1998;
and Vandana Shiva, 2000).
Dependencies arose in both economic Blocs as well, as less developed nations relied on
the production of cash crops for export to more developed nations in order to earn the
currency to import the food and goods they needed to supply their people. The socialist island
nation of Cuba developed such a relationship with the Soviet Union, relying on the intensive,
heavily mechanized production of sugar for export and favorable trade agreements to import
the majority of its petroleum, machinery, agricultural inputs, and food. When the Soviet Union
collapsed, this system failed, and Cuba’s vulnerability was exposed. Cuba, like much of the rest
of the world to this day, relied on a food system that was unsustainable. Within the past two
decades, food system activists, the research community, and many social movements, within
Cuba itself, and across the globe, have called for a shift away from the global food system
paradigm that has dominated since the mid-twentieth century towards more sustainable forms
of food production, processing, distribution, consumption, and recycling.
One perspective that has emerged from the scholarly discourse as a framework for
understanding food system sustainability has been the complimentary theories of resiliency and
vulnerability in social-ecological systems (Berkes, Colding, & Folke 2003; Folke, 2006; Turner,
2

2010, Franklin and Downing, 2004). The concept of social-ecological Systems, or SES,
recognizes the interdependency and inseparability of human and environmental subsystems in
the composition and functioning of either subsystem or the system as a whole (Turner, 2010).
Food systems, when analyzed at any scale, can be defined as social-ecological systems, as they
are comprised of the complex interactions and synergies between human and ecological
processes that produce the food we eat. Resiliency, in its most basic definition, is “the ability of
a system to maintain its structure and patterns of behavior in the face of disturbance,” (Holling,
1986) and the capacity of a system to buffer perturbations, to self organize, and to learn to
adapt (Seixas & Berkes, 2003). Resiliency theory recognizes the dynamism of social-ecological
processes and rejects steady state or equilibrium understandings (Franklin and Downing, 2004).
While definitions of the concept of vulnerability vary between disciplines, within the
framework of resiliency theory, vulnerability is the lack of or loss of resiliency (Franklin and
Downing, 2004, Turner, 2010). A food system produces vulnerability when it, “fails to deliver
food security or has the potential to do so in the face of future stress, whether the stress is an
economic shock, institutional failure, actors in conflict, or environmental change,” and when it
produces outcomes that detract from the social-ecological processes on which it depends
(Ericksen, 2008, 3). From a resiliency/vulnerability theory perspective, the dominant global
food paradigm produces food system vulnerabilities at multiple scales, from the local to the
regional, to the global (Ericksen, 2008; Fraser, Mabee, and Figge, 2005; Thompson & Scoones,
2009). The characteristics that define modern conventional food systems, including
specialization, intensification, distancing, concentration, and homogenization, all contribute to
the production of vulnerabilities (Sundkvist, Milestad, & Jannson 2005). For instance, the
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dependency of the large agribusinesses that govern much of the food systems in developed
nations on homogenized and standardized crops and specialized processes of food production,
harvesting, and processing makes it difficult for them to adjust crop failures or changing
environmental conditions (Hendrickson and Heffernan, 2002).
After the collapse of the Soviet Union in 1989 and resulting severe drop in petroleum,
agrochemical, and agro industrial imports upon which the highly mechanized, conventional
Cuban food system had heavily depended, the nation was forced to adapt to the new realities
in order to feed its people (Wright, 2008). The Cuban government, in partnership with Cuban
research institutions, Cuban agricultural NGOs, international NGOs, and agricultural producers
across the country initiated massive reforms in food production, distribution, and consumption
based on principles of agroecology, decentralization, adaptive governance, flexible institutional
frameworks, diversity, and shared knowledge (Wright, 2009; Koont, 2008; Simon Rearden &
Perez, 2010; Rosset et al, 2011). Through this concerted effort involving millions of Cubans
from the highest levels of the government to gardeners in every municipality, Cuba has laid the
groundwork for an adaptive and potentially resilient food system (Buchmann, 2009).
In the context of food systems, resiliency is understood as the capacity of the food
system to absorb disturbances (such as environmental disasters, institutional failures, or
political upheaval) and to adapt to changing conditions (such as climate change) while not
altering the basic functioning of the system, which is the provision of food (Thompson &
Scoones, 2009). By definition, a truly resilient food system (which may only exist in theory) is a
sustainable food system, as it has the capacity to persist in the face of change and disturbance
and sustain its basic functions. It will be able to provide food security to those who depend
4

upon it, and will not irreversibly degrade the subsystems upon which it depends, or metasystems of which it is a part, regardless of the dynamism of the conditions in which it exists. In
the short run, however, adaptive mechanisms may be employed that enhance the resiliency of
certain components of a system, but detract from its overall long term sustainability.
Although the political and economic contexts in which Cuba achieved its current food
system successes are unique to that island nation, lessons may still be gleaned from how they
were able to move from highly mechanized and export focused food production to a much
more adaptive, diverse, and self-sufficient system. Models such as Cuba may help to envision
how greater resiliency can be built into the food systems across the globe.
The question this paper ultimately hopes to address is: How have Cuba’s food system
reforms of the past two decades moved the nation towards enhancing or reducing the system’s
overall resiliency? In order to understand what lessons may be learned about food system
resiliency from the Cuban phenomenon, the paper will begin with a review of the scholarly
discourse on the theory of resiliency in socio-ecological systems and vulnerability as it relates to
resiliency. With the theoretical basis established, the thesis will then go on to explore how
Cuba has developed a food system that embodies many of the characteristics of socioecological resiliency, as it is currently understood. This will be accomplished through a
narrative describing the reforms that have occurred in the Cuban food system over the past
two decades and a case study detailing the structure and function of the urban and peri-urban
agriculture system that has developed in and around the city of Havana during that period.
First hand research was conducted in Havana for two weeks in January of 2011 to gather the
materials and hold the interviews that inform this case study. The methodology for conducting
5

this research will be outlined in detail. Once it is demonstrated that Cuba exhibits many
elements of a resilient food system, this thesis will move onto a discussion of whether the sum
of the Cuban food system is equal to its parts; or in other words, whether exhibiting many
different components of social ecological resiliency within sub-systems adds up to generalized
resiliency within the Cuban food system as a whole.
The theory of resiliency, with its grounding in the capacity of social-ecological systems to
lead a continued existence by incorporating change, provides a potent conceptual framework
for understanding how food systems can persist and adapt to the myriad of global disturbances
that are predicted in the near future (ie global climate change, peak oil, and global economic
volatility) (Holling, 1986). Through the lens of the Cuban example, this paper will demonstrate
that the concept of resiliency can focus goals on concrete understandings of how adaptive
capacity can be built into systems so that they may provide us with our most basic needs
regardless of what disturbances might occur in the future.

6

Chapter 2: The Theory of Resiliency
The concept of resiliency first emerged in ecological and social science literature in the
1970s and 80s in recognition of the inherently dynamic, non-linear processes of natural systems
and in rejection of steady state or equilibrium centered views of these systems that largely
informed conventional resource management practices (Holling, 1973, Holling, 1986, Franklin
and Downing, 2004). Resiliency thinking, “stresses the importance of assuming change and
explaining stability, instead of assuming stability and explaining change,” (Folke, Colding, and
Berkes, 2003, 352). The concept developed partially as a critique of resource management
practices that assumed that natural systems could be controlled and maintained in a state of
stability, and also as a new framework for understanding the complex, dynamic, and multiscalar processes of functioning ecosystems.
The Resilience Alliance, which includes many of the leading scholars in the field, defines
resiliency as “i) The amount of change the system can undergo and still retain same controls on
function and structure, or still be in the same state, within same domain of attraction; ii) The
degree to which the system is capable of self organization; iii) The ability to build and increase
the capacity for learning and adaptation (Berkes, Colding, & Folke, 2003, 13). This definition
more fully incorporates the social dimension of resiliency by emphasizing the capacity to selforganize, learn, and adapt. These scholars are concerned with “management that secures the
capacity of ecosystems to sustain societal development and progress with essential ecosystem
services,” (Folke, Colding, & Berkes, 2003, 354). One of the most obvious and essential services
ecosystems provide for societal development is food.
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Folkes, Colding, and Berkes (2003, 355) synthesized the major research done on
resiliency in social-ecological systems and arrived at four critical factors for building resiliency: i)
learning to live with change and uncertainty; ii) nurturing diversity for reorganization and
renewal; iii) combining different types of knowledge for learning; and iv) creating opportunity
for self-organization toward social-ecological sustainability. These four critical factors have
become the guiding principles for evaluating the resiliency in social-ecological systems in much
of the research done since. They can be applied to evaluating resiliency in both ecological and
social subsystems or social-ecological systems as a whole.
Learning to live with change and uncertainty implies enabling institutions to respond
and learn from disturbances and be reshaped by them (Folke, Colding, & Berkes, 2003). Key to
learning to live with change and uncertainty is expecting the unexpected and maintaining
flexible institutional frameworks that are able to adapt and respond to changing environmental
and societal conditions. The fostering of networks between institutions at multiple scales and
the sharing of information and acquired knowledge are also essential to learning to live with
change. Institutional redundancy, or the presence of a number of societal institutions that
perform overlapping functions at multiple scales, also allows for greater absorbance of
disturbance and the spreading of risk (Low et al, 2003).
Fostering and sustaining diversity2, both within and between ecological systems and
within and between institutions and forms of governance, is essential for building resiliency
into social-ecological systems. Diversity allows for the spreading of risks, redundancy, and the
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The term diversity can take on a myriad of meanings in modern English depending on the context in which it
is used. The term is used extensively in this thesis in a variety of different contexts, and the meaning for each
use should be apparent from the context in which it is placed.
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creation of buffers to disturbance in social-ecological systems, much like portfolio theory
suggests in economics (Low et al., 2003; Fraser, Mabee, and Figge, 2005; Folke, Colding, &
Berkes, 2003). It is also suggested that diversity plays an important role in the reorganization
and renewal process following a disturbance. Diversity allows for ecological memory, being the
composition and distribution of organisms and their interactions in space and time, and social
memory, consisting of a diversity of individuals, institutions, organizations, and other players
with different but overlapping roles within and between critical functional groups, to accrue
(Folke, Colding, and Berkes, 2003, 362 – 367). Ecological and social memory together provide
the foundation of accumulated experience for creativity and adaptive capacity in responding to,
reorganizing, and renewing after a disturbance.
It is suggested that combining diverse sources of knowledge and the sharing of this
knowledge amongst critical functional groups in social-ecological systems, or those who exert
substantial influence over the functioning of a social-ecological system, also enhances resiliency
(Berkes & Folke, 1998). This includes, for instance, combining the technical and experimental
expertise of academia and research institutions with the experiential expertise, or local
ecological knowledge, of those who have an intimate understanding of the environment in
which they live, passed down through generations, for informing social-ecological system
governance (Gadgil et al, 2003). The greater the variety and sources of knowledge, the more
shared and accumulated experience can be drawn upon to respond and adapt to changing
conditions.
Finally, the opportunity for self-organization can be achieved through the development
of adaptive governance. Adaptive governance consists of at least four essential parts:
9

understanding social-ecological system dynamics; developing management practices that
combine different forms of knowledge to interpret and respond to system feedbacks and
continuously learn; building adaptive capacity to deal with uncertainty and surprise; and
supporting flexible institutions and social networks in multi-scalar governance systems that
match the scales of ecosystem processes (Folke, 2006; Folke, Colding, & Berkes 2003; Lebel et
al, 2006).
The existence of polycentric and multi-scalar3 institutions has been emphasized as a key
component of adaptive governance and resiliency management in social-ecological systems
(Dietz, Ostrom, & Stern, 2003; Ostrom, 1999; Lebel et al, 2006, Folke, Colding, & Berkes 2003).
Polycentric institutions are characterized as having multiple command and control nodes,
acting relatively independent of each other but remaining networked. They allow for locally
appropriate systems of governance to evolve that improve reactions and adaptations to local
feedback loops (Lebel et al, 2006). Davidson-Hunt and Berkes (2003, 67) observe that “local
level institutions learn and develop the capability to respond to environmental feedbacks faster
than do centralized agencies,” and that, “large centralized resource management agencies are
susceptible to making large mistakes.” Multi-scalar institutions are those that operate within
and amongst multiple nested scales, ranging from the local, to the regional, to national, and
even the global and have the capability to act at any of these scales. Multi-scalar institutions
allow for scale-dependent management interventions and the cross-scale interaction between
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A differentiation must be made here between the concepts of “multi-scalar institutions” and “multilevel
institutions,” as multi-scalar refers to operating at multiple nested geographic scales, while multileveled
refers to having a hierarchical structure within an organization. Multi-scalar institutional frameworks allow
for enhanced ability to manage for resiliency.
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institutions to respond to disturbance and manage resiliency at the appropriate levels (Lebel et
al, 2006).
The fostering and accumulation of social capital is also recognized to be an essential
component in the social dimension of building resilient social-ecological systems (Brondizio,
Ostrom, & Young, 2009; Buchmann, 2009). Social capital includes features of social
organization such as trust, norms, social networks, and formal support groups, which provide
the binding glue for collective action, shared understandings, and the organization of social
institutions at different scales. Social-ecological systems with high levels of social capital are
likely to be able to mobilize and self organize better than those with low levels (Lebel et al,
2006). Also Brondizio et al (2009, 264) emphasize, “When social capital is based on common
values held across groups operating at diverse levels, it is a valuable resource for solving
multilevel problems.” Therefore it is important to establish networks of trust and shared
understandings within and between scales of governance.
While the Resilience Alliance’s definition and conception of resiliency focuses on the
interactions between social and ecological systems, it is more concerned with ecological
outcomes of these interactions than social or human ones (Ericksen, 2008). Other scholars
have placed greater emphasis on the social component of adaptive capacity in social-ecological
systems (Turner, 2010; Eakin & Luers, 2006; Lebel et al. 2006). Newman and Dale (2005, r2
[online]) stress that the creation of resiliency is a proactive exercise in human societies, and
that “this proactive behavior can take two dynamic forms: the adoption of new innovations,
and the practice of a precautionary principle to eliminate unknown negative scenarios through
avoidance and, ideally, fundamental changes in behavior.” They are noting that we may build
11

resiliency into systems both through innovations, which have the potential to open up and
create future options and trajectories, and through the adoption of a strong precautionary
principle in order not to close future options, which would lead to a decrease in resiliency. The
argument is that human societies do not merely possess the ability to adapt to future scenarios,
but rather they can actively shape future outcomes if managing for resiliency.
The complementary theoretical framework of vulnerability research tends to focus on
the threats to and adaptive capacity of some element of society or part of a social-ecological
system rather than on the system as a whole (Turner, 2010; Ericksen, 2008). This field of
research often attempts to identify the weakest elements of society, or those who will be most
negatively affected by a disturbance, rather than the systems overall ability to respond and
adapt (Turner, 2010). Thus, the recognition of inequality and the emphasis on equity, justice,
and ethics is often more explicit in vulnerability studies (Eakin & Luers, 2006). Social
responsibility, both in regards to preventing one group in society from inflicting harm on or
exploiting another, and to the responsibility of governments to protect those who are most
susceptible to loss, is often an implicit issue in vulnerability studies (Eakin & Luers, 2006).
Amartya Sen’s theory of entitlements (1981) has informed much of the vulnerability
research on social inequality and differential vulnerability to disturbances within social systems,
especially with regards to food insecurity and famine. Sen (1981) understood that an
individual’s or social group’s vulnerability to hunger or famine within a society does not solely
depend upon how much food that society produces, but on the amount of strategies that the
individual or social group has at their disposal to obtain food, what he called their
“entitlements” to food. Sen identified three main types of entitlement: direct entitlement,
12

which is the ability to produce one’s own food; indirect entitlement, which is the ability to
obtain food in the market; and transfer entitlement, which is food that is obtained through
charity, gifts, or reciprocation (Sen, 1981; Fraser, Mabee, and Figge, 2005). Those households
or communities in a society who have fewer entitlements, whether through lack of land to
produce food, lack of purchasing power to obtain food on the market, or lack of social network
support to obtain food through gift giving, are more vulnerable to food insecurity and hunger
than those with more entitlements. Sen’s theory of entitlements has been expanded upon by
subsequent research (Fraser, Mabee, and Figge, 2005; Adger & Kelley, 1999) and remains the
basis for much of the literature on the degree of vulnerability different elements of society
experience in the face of a disturbance. However, this research understates the importance of
ecological risk in producing vulnerability and is more focused on heterogeneous social
outcomes than ecological outcomes (Adger, 2006; Ericksen, 2008).
Within the resiliency theoretical framework, vulnerability is the converse of resiliency; it
is the loss of resiliency (Holling, 1995). The degree to which a system is vulnerable increases in
proportion to a decrease in resiliency, or the loss of the ability to incorporate change and adapt
to sudden or unexpected disturbances (Franklin and Downing, 2004). Thus resiliency and
vulnerability exist on continuum, and vulnerability, as it is understood in resiliency theory, is
part of resiliency dynamics. Multiple scholars have called for a closer dialogue between the
vulnerability and resiliency disciplines so that the strengths of each can be incorporated into
more holistic evaluative approach (Turner, 2010; Ericksen, 2008; Franklin and Downing, 2004).
Lebel et al (2006, 11) have attempted to bridge the gap between the systemic analysis of
resiliency theory and the social outcome analysis of vulnerability theory by claiming that
13

“accountable authorities who also pursue just distributions of benefits and involuntary risks
enhance the adaptive capacity of vulnerable groups and society as a whole,” and that,
“protecting rights and pursuing justice for ethnic minorities are key actions in building capacity
to manage resiliency.” They are arguing that the recognition of differential vulnerability to
disturbance between elements of a society will have to be addressed if resiliency is to be
strengthened in social-ecological systems. As the field of resiliency theory develops, more
critiques of inequity and justice will likely enter into the conceptual framework.
Research on resiliency theory is still in its exploratory stage, (Folke, 2006; Franklin and
Downing, 2004) and a specific methodology does not currently exist for determining
generalized levels of resiliency in a given social-ecological system (Franklin and Downing, 2004).
Research on resiliency typically involves a variety of data collection procedures that are then
used to answer specific research questions about levels of resiliency at a variety of spatial and
temporal scales (Franklin and Downing, 2004). The Resiliency Alliance has developed a
workbook for assessing resiliency in social ecological systems (2010), but their methodology is
appropriate only for well defined, delineated systems, such as forestry management in a
particular region or wetland conservation, and not for more generalized social-ecological
systems, such as a nation’s food system.
Based on the theoretical framework of resiliency that has been established in the
literature, this paper will attempt to answer specific questions about the levels of resiliency in
the Cuban food system. However, first, research on resiliency and vulnerability of food systems
will be reviewed in brief to provide a sense of what questions are currently being addressed in
the field.
14

Vulnerability and Resiliency in Modern Food Systems
Social vulnerability research has been concerned with issues of food security and
vulnerable populations within food systems at least since Sen (1981) first published his theory
of entitlements in the early 1980s. A large body of research has focused on the vulnerability of
the rural poor and subsistence societies in developing countries to disturbances (Thompson &
Scoones, 2009; Ericksen, 2008) and is concerned primarily with food security outcomes for a
particular element of society. More recently, greater attention has been given to the potential
vulnerability of food systems to global climate change (Ericksen, 2008; Downing, 2002). Less
research has focused on the vulnerability of food systems characteristic of advanced economy
nations to potential disturbances from a social-ecological systems perspective. However, it has
been firmly established through a vast body of literature, that the highly industrialized and
specialized food systems, characteristic of these nations, suffer from multiple significant
vulnerabilities (see, for example, McMichael, 2009; Fraser, Mabee, and Figge, 2005; Mulvaney,
2008; Thompson & Scoones, 2009; Hendricksen & Heffernan, 2002; Sundkvist, Milestad, &
Jannson, 2005).
The conventional industrial food system paradigm is characterized by agricultural
intensification, mechanization, specialization, concentration of production, vertical and
horizontal integration, and in capitalist systems, deregulation and economic liberalization
(Thompson & Scoones, 2009, McMichael, 2009). Conventional food systems are highly
productive, highly vulnerable, and produce great inequities amongst the actors integrated
within them (Fraser, Mabee, and Figge, 2005). The scope of the vulnerabilities produced
through the conventional food system paradigm is too broad to cover here, but frameworks for
15

understanding the endemic properties of modern conventional food systems that produce
vulnerabilities will be addressed.
The dominant perspective of conventional agricultural science and production over the
past half a century has assumed stable and indefinitely resilient environments whose resources
flows can be controlled through intensively managed landscapes (Thompson & Scoones, 2009).
This perspective has been successful in producing stability and security of resources flows in the
short term, but has simplified ecosystems and undermined their functional diversity in the long
term (Folke, Colding, and Berkes, 2003). It is assumed that nature can be and is being
overcome, and therefore it is not necessary to respond and react to environmental feedbacks
(Sundkvist, Milestad, & Jannson, 2005; Folke, Colding, and Berkes, 2003). The consequence of
suppressing disturbances, ignoring feedbacks, and reducing diversity, has been a loss of
resiliency in agricultural systems across much of the globe, and these were the conditions that
faced Cuba after the collapse of the Soviet Union.
Fraser, Mabee, and Figge. (2005) have suggested a basic framework for assessing food
system vulnerability in developed nations from a social-ecological system perspective. They
employ the panarchy framework, developed by landscape ecologists, to analyze the functioning
of complex food systems (Gunderson & Holling, 2002). Fraser, Mabee, and Figge (2005, 467)
suggest three characteristics that determine the vulnerability of a food system: wealth,
connectivity, and diversity. According to the panarchy framework, a wealthy ecological system
is more vulnerable to a disturbance than a non-wealthy system because it has more resources
that may be affected (such as an overly dense forest, which is biologically wealthy, being more
susceptible to severe damage from a wildfire). However, reducing ecological wealth within a
16

food system would be undesirable because this would likely mean a reduction in total food
production. A wealthy social system, on the other hand, is often less vulnerable to disturbance,
because greater wealth implies more entitlements. Therefore, while a high degree of ecological
wealth produces greater vulnerability, it is necessary for intensive food production, and social
wealth, while important for building resiliency, is beyond the realm of food system
management. What may be managed within a food system are the degrees of connectivity and
diversity.
The higher the degree of connectivity between the various components of the food
system, the more easily disturbances may spread throughout the system, and thus the greater
the system’s vulnerability. What is essential for reducing vulnerability and enhancing adaptive
capacity in a food system, then, is maintaining a diversity of sources of food production at a
variety of scales, and multiple means of access, so if one component fails, the entire system
does not. Although some degree of connectivity is essential and inevitable, better monitoring
of the pathways by which food and resources move within a food system is necessary to
increase the ability to react, respond, and adapt to disturbances (Fraser, Mabee, and Figge,
2005).
According to Fraser, Mabee, and Figge.s framework, it becomes apparent that, “Modern
agriculture, on which the cities of the world depend, is a system that is wealthy, tightly
connected, and non-diverse,” and that, “from the perspective of the panarchy framework, this
is a highly vulnerable system; an accident waiting to happen,” (2005, 473). For example, a few
staple crops, wheat, corn, and soy, grown in continuous monocultures in a few specific regions
supply much of nutritional needs of the entire population of the U.S. If anyone of these crops
17

were to experience widespread failure, the shock to the food system in the U.S., and
worldwide, would be enormous. The homogenization of an ecosystem and a lack of diversity
lead to greater susceptibility to loss and vulnerability to disturbance (Folke, Colding, and
Berkes, 2003).
Connectivity and concentration in modern food systems allow disturbances, such as the
spread of a food borne illness, to travel rapidly across the system. A prime example of
vulnerability produced through connectivity is the volatility of global food prices due to
petroleum dependency. The global food crisis of 2008 was at least partially a result of rising oil
prices, which raised the cost of industrial food production throughout the globe, and therefore
raised the price of staple foods across the world through tightly connected global commodity
markets (McMichael, 2009). Although commodity prices eventually dropped as oil prices fell
and the crisis subsided, one can only imagine what the consequences will be in the future if the
peak oil predictions are proven true and food systems do not adapt.
Increasing amounts of social wealth, or entitlements, reduce vulnerabilities to food
insecurity and other disturbances in social-ecological systems, but just as important as the
overall amount of wealth or entitlements is the distribution of entitlements throughout the
system (Fraser, Mabee, and Figge, 2005, Eakin & Luers, 2006, Lebel et al. 2006). In modern
conventional food systems, the vast majority of people rely upon indirect entitlements, or
purchasing power, to access and obtain food. As the inevitable concentration of ownership of
productive land occurs and more and more people move from rural areas to the cities, the
amount of people growing their own food decreases in conventional food systems, and
therefore the majority of people lack direct entitlements to food. Transfer entitlements exist in
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many different forms in conventional food systems, such as through government rationing,
low-income assistance programs, charity, and reciprocity through social networks, but are often
supplemental and do not provide consistently sufficient quantities of food to be relied upon.
The reliance of the majority in advanced economy nations solely on indirect food
entitlements produces vulnerability, especially in societies where there is an unequal
distribution of wealth (Eakins & Luers, 2006). Those elements of society with less income or
assets, whether it is individual households, communities, or entire regions, are more vulnerable
to loss and harm in food system disruptions, such as a raise in the price of staple foods due to a
decrease in oil production, or a decrease in staple food availability, due to crop failure. When
certain elements of a social-ecological system become vulnerable, the resiliency of the entire
system is reduced. Lebel et al (2006, 11) observe that, “Often, efforts to improve the just
distribution of benefits and involuntary risks from the management of ecosystems and their
services also help to maintain diversity and enhance the adaptive capacity of these vulnerable
groups. These enhancements, in turn, help reduce the vulnerability of the social-ecological
system as a whole by reducing destabilizing conflicts and strengthening weak links.” Thus, it is
argued that pursuing equity for vulnerable groups within a social-ecological system enhances
the system’s overall resiliency. What is necessary are systems of governance that can be held
accountable to those who historically have borne greater risks and that will pursue equitable
distributions of entitlements and benefits (Lebel et al, 2006, Eakins & Luers, 2006).
The concepts reviewed here just scratch the surface of the large and constantly growing
body of literature from the social and environmental sciences on the vulnerabilities produced
through the processes of the dominant conventional food system paradigm. However,
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vulnerability scholarship more and more is transferring the focus from what households,
communities, or societies lack towards a focus on the capacities they have to cope and adapt,
and therefore is engaging more with resiliency theory, as the focus shifts from researching
vulnerability to resiliency (Ericksen 2008; Turner, 2010). It is understood that conventional food
systems are highly vulnerable, and now research is turning towards examining how to increase
adaptive capacity and coping strategies to reduce vulnerability and enhance resiliency in food
systems. The question then is, do certain models or theories currently exist that we may look
towards for building more resilient food systems?
Due to the fact that resiliency research is still a relatively new field, little research has
been done examining food systems from a social-ecological systems perspective and
attempting to determine specifically what builds the generalized resiliency of food systems.
This is especially true for the food systems of more advanced economies. Much current
resiliency research is focused on resource management, and therefore is concerned with a
particular type of food resource, such as the management of a coastal fishery (Seixas & Berkes,
2003), or is concerned primarily with the production of food (Fischer et al, 2002; Fischer et al,
2005) and not on the equally important aspects of food access and use (Ericksen, 2008). Some
resiliency research has attempted to more comprehensively analyze the resiliency of entire
food systems, but this work has primarily concentrated on subsistence or agrarian societies
(Colding, Elmqvist, & Olsson, 2003). Although much scholarly work has been done on the
vulnerabilities produced by the dominant conventional food paradigm, research on how a more
resilient system might develop in advanced economy societies is yet relatively unexplored.
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King (2008) employs a resiliency theory framework to suggest that the principles of
community based agri-ecological systems can be used as guidelines for developing more
resilient food systems. She posits that agri-ecological strategies such as biodynamics,
permaculture, CSAs, farmers’ markets, and community gardens can be used to diversify food
production where appropriate and increase social and ecological knowledge, or “ecoliteracy.”
King (2008, 122) concludes by saying, “it would seem that to allow for future unpredictability
and surprise, no one system is ‘best’, and a variety of agri-ecological systems that enable
diversity of function at multiple scales would enhance ecological and community resiliency.”
However, her analysis does not address what these multi-scalar dynamics might be, the
potential institutional frameworks for management or potential systems of governance, and
therefore does not engage with many of the fundamental principles of social-ecological systems
that resiliency theorists suggest are necessary for building resilient systems.
In a recently published paper, Buchmann (2009) demonstrated through a case study
how home gardens in the Cuban city of Trinidad de Cuba enhanced community resiliency. Her
research revealed how individual household gardeners within communities networked with
each other to create a broad pool of social and material support for all that were involved, and
how a diverse array of plants are grown amongst the gardens so that much more variety is
available to each household than they would be able to produce on their own. According to
Buchmann (2009, 717) “diversity appears to be achieved and enhanced through ‘socially
merging’ the home gardens within a community through reciprocity and gift giving, as if
creating one large community home garden.” The result is both redundancy and diversity
within the system, thus creating buffers to disturbance and allowing for flexibility and adaptive
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capacity. Social capital that has been established amongst the home gardeners and is
continually renewed through their evolving networks is the cornerstone of this system. These
gardeners also combine different forms of knowledge in their plant production, including
modern agricultural science and traditional ecological knowledge (Buchmann, 2009). While
Buchmann presents a compelling case for a community resiliency strategy for food security
being practiced in Trinidad de Cuba, she does not situate this community strategy within the
municipal, regional and national food system scales and therefore only addresses a component
of the food system resiliency in that locale.
Cuba, however, does provide fertile ground for exploring a food system that may exhibit
many traits of resiliency to a greater extent than the conventional dominant food system
paradigm. Cuba was forced to adapt to new global economic realities in the post-Soviet era,
and much of the nation’s food system was transformed as a result. While significant
vulnerabilities may still exist in the Cuban context, the Cuban government and a network of
agricultural NGOs and small-scale producers have adopted many of the principles of resilient
socio-ecological systems outlined above to manage the nation’s food system, especially within
their urban regions.
The aim of this thesis is to explore if and how the changes in the Cuban food system
since the fall of the Soviet Union have enhanced the resiliency of food production, distribution,
and consumption at multiple scales within the nation. Drawing on the principles of resilient
social-ecological systems, this thesis will examine how the different components, institutional
frameworks, and multi-scalar dynamics of the Cuban food system embody and demonstrate
these principles.
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The concept of food system resili
resiliency
ency used in this paper is informed by the body of
literature reviewed above, which is demonstrated by the diagram below.. Each of the four
“schools of thought” contributed significantly to my overall co
conception
nception of food system
resiliency. The Resilience Alliance’s
lliance’s definition and descriptions of SES Resiliency formed the
theoretical foundation.. Vulnerability and entitlement theory, as well as the scholarly research
on social capital and social networks, gave more nuance and weight to the social dimension of
SES resiliency,, of which this thesis is most concerned. Finally, the literature on food systems
analysis provided examples of how leading scholars were applying SES resiliency and
vulnerability theory to examining food systems and validated this thesis’ attempt to develop a
“food system resiliency” concept.

Figure 1: Schools of thought informing conceptual framework for food system resiliency
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Chapter 3: Methodology
Due to the fact that few precedents have been set in attempting to comprehensively
analyze the resiliency of a given food system, and no specific methodologies are yet agreed
upon in determining the levels of generalized resiliency in social-ecological systems (Franklin
and Downing, 2004), there is little to draw on in developing a methodology for analyzing the
resiliency of the food system upon which Cuba relies. Therefore, a case study methodology was
chosen to explore Cuba’s food system, through an examination of the capital city of Havana, as
it would allow the gathering of multiple forms of data from a variety of sources to create a
holistic portrait of how the system functions (Yin, 1984). Determining the levels of resiliency in
a social-ecological system is an inherently complex task due to the multiplicity of aspects of the
system that must be analyzed, and I believed a case study methodology would provide the
greatest flexibility in which to attempt to accomplish this.
Before traveling to Cuba to conduct primary research, background research was done
on the transformations of the Cuban food system that began after the collapse of the Soviet
Union. A substantial body of academic and popular literature has been written on this topic
since Cuba’s agricultural reform began to be noticed internationally in the mid-1990s. A
representative sample of this literature is reviewed in the following chapters and provides the
larger context in which the primary research I was able to conduct is situated.
I spent a total of two full weeks in January 2011 researching urban agriculture and the
food system in and around Havana. While there, I was able to conduct five formal interviews
and one formal site visit, collect multiple other forms of data, and was able to participate in
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other less formal observations and conversations that proved to be equally informative. The
Institutional Review Board of Tufts University approved my research on December 10th, 2010.
Of the five interviews I was able to hold, one was with the president of an urban farm
cooperative, one was with a representative of the Ministry of Agriculture in the municipality of
Cerro in Havana, one was with a representative of both INIFAT (the Institute of Fundamental
Investigations in Tropical Agriculture) and of the National Group of Urban and Suburban
Agriculture (an umbrella organization comprised of multiple governmental and non
governmental bodies participating in the development of urban agriculture in Cuba), one was
with the director of Oxfam in Cuba (an international NGO that has been instrumental to the
successes of Cuba’s agricultural reform), and the last was with members of a community center
in the municipality of La Lisa who were developing there own urban agriculture project. The
one site visit was to the highly successful, showpiece urban farm called Organiponico Alamar
located in the municipality of Alamar, a suburb of Havana.
Each of the interviews was conduced in a semi-structured fashion, with a prepared set
of questions for the interviewee to respond to, but also allowing them to change the direction
of the interview to other topics if they felt they were important to cover. A translator was
available at each of the interviews and a digital recorder was used to record them. Permission
was obtained to record each interview and verbal consent was given to use the interviewees’
quotes in the thesis. Each interview was transcribed in its entirety.
I was also able to gather data from a variety of other sources, including PowerPoint
presentations that were supplied to me by the president of Organiponico Alamar and the
representative of INIFAT, and a significant amount of written material that was supplied to me
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by the director of Oxfam in Cuba, including books and pamphlets that had been co-produced by
Oxfam and two of Cuba’s most significant agricultural NGOs, ACTAF (the Cuban Association of
Agricultural and Forestry Technicians) and ANAP (the National Association of Small Farmers).
Informal observations and discussions also provided some perspective from those that are not
directly involved in food production and governance in Cuba.
The data I was able to gather from the five interviews, one official site visit, and multiple
sources of written and electronic documentation may not be viewed as substantive enough to
form the basis of a case study on urban agriculture in and around the city of Havana. Here I
must stress the constraints of the time I was able to spend in Cuba doing research for this
thesis, and of the difficulties of conducting research within Cuba. My only window for research
in the island nation was during winter break, when I did not have to be at Tufts campus for my
coursework, and the maximum amount of time that was available to me within that window
was two full weeks, from January 6th, 2011 to January 21st, 2011.
Although I had identified multiple organizations and government representatives with
whom I wanted to speak before I traveled to Havana, and had indicated this to my contacts
there who would be helping me set up my research agenda, actually gaining permission to
speak with many of these people or to visit certain sites proved very difficult. Cuba is a very
bureaucratic nation, where the government controls the majority of agricultural enterprises
and food system institutions. To visit an urban farm or speak with a representative, I had to
obtain permission from one governmental department or another, which was always done
through the organization that was sponsoring my research there, the Juan Marinello Institute.
This process was lengthy and often depended on a personal connection someone at the Juan
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Marinello Institute had with a gatekeeper who would give permission to visit a farming site or
speak with a government representative. Although I had hoped to visit many more sites of
agricultural production, food processing, and distribution, I was only able to officially visit
Organiponico Alamar during the two weeks I was in Havana. Although I was able to establish
initial contact with many more individuals involved in food production and food system
governance, I was only able to set up the five formal interviews during my time there.
While the interviews and site visit I was able to conduct in Havana were limited, a
substantial amount of written material exists on the transformation of Cuba’s food system and
urban agriculture, which could be drawn upon to inform this thesis (see Altieri, 1999; Rosset
and Benjamin, 1994; Rosset et al, 2011; Simon Reardon and Perez, 2009; Machin Sosa et al,
2010; Wright, 2008). This thesis’s research is largely conceptual in nature and much of what my
primary question is asking could be addressed through the data available in the scholarly and
popular literature. The primary research data I gathered during my time in Cuba was invaluable
as it allowed me to obtain responses specific to the concept of food system resiliency from the
various individuals with whom I was able to speak. I believe that the data I gathered through
my primary research and through the existing literature is sufficient to address the research
question of this thesis.
What has emerged from my research is primarily a historical analysis of the
development of Cuba’s food system reforms over the past two decades, and an informed
speculation as to whether these reforms have enhanced the food system’s overall resiliency.
The wealth of documentation that has covered these reforms allowed for a detailed account of
the trajectory Cuba’s food system took after the fall of the Soviet Union. This historical analysis
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reveals the road that was traveled to bring the island nation’s food system to its current state
and the steps that were taken to reform, and potentially enhance the resiliency of, the manner
by which the people of Cuba produce, distribute, and consume food.
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Chapter 4: Cuba’s Popular Food System Reform

Source: CIA World Factbook (https://www.cia.gov/library/publications/the-world-factbook/geos/cu.html)

Circumstances unique to Cuba’s political and agricultural evolution have resulted in the
fostering of certain components of social-ecological resiliency in the nation’s food systems.
Although Cuba still exhibits significant food vulnerabilities characteristic of other Latin
American countries and developing countries the world over, including dependency on imports
to provide enough food for the population and a reliance on funds earned from the export of
raw materials and the tourism industry to pay for the imports, the nation has actively
implemented policies to build greater food security and adaptive capacity in food production,
distribution, and consumption (Simon Reardon and Perez 2010; Rosset et al, 2011; Nelson et al,
2009; Wright, 2008). Cuba’s post-revolution history of agrarian reform, popular movement
building, high degree of civic participation, and adaptive and flexible institutional frameworks
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for governance has allowed a system of agroecological food production, which itself is
considered a highly resilient agricultural model, to thrive and continually evolve within the
island nation (Simon Reardon and Perez, 2010; Rosset et al, 2011; Machin Sosa et al, 2010).
The country’s decision makers and its politically active citizenry have continually
demonstrated the ability to adapt to changing circumstances in the ability to produce,
distribute, and consume food and to develop and adopt innovative solutions to challenges in
achieving food security. Those in the highest echelons of government, including Raul Castro,
have pushed for greater self-reliance and reductions in import dependency, recognizing the
vulnerability in the rising cost of food in global commodity markets, while, across the country,
those on the in ground in the popular agrarian movements such as ANAP have embraced the
Campesino a Campesino philosophy of La Via Campesina and are spreading the agroecological
model through horizontal communication (Rosset et al, 2011; Machin Sosa et al, 2010; La Via
Campesina, 2007). This multi-scalar adoption of food system reform has allowed for the
development of certain scale appropriate solutions to social-ecological challenges facing the
Cuban food system and the fostering of components of greater food system resiliency.
Cuba’s movement towards greater adaptive capacity within the food system did not
develop purely by choice or exceptional foresight, however. As a nation, Cuba has been
repeatedly been forced to absorb and respond to systemic and climactic shocks, which have
built in a mentality of flexibility and adaptation. The move to more agroecological food
production and sustainable food system governance is relatively recent in the island nation.
This has been a move of necessity rather than of choice.
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The Collapse of the Soviet Bloc and the Onset of the Special Period
Before the collapse of Soviet Union in 1989, Cuba’s dominant model of agricultural
production closely resembled that of the vast industrial monoculture-based agriculture of
California’s central valley (Simon Reardon and Perez, 2010). It was a system characterized by
the wholesale of adoption of Green Revolution technologies, including a high degree of
mechanization, heavy use of chemical inputs, and petroleum dependency, to intensively
produce mass quantities of a few staple export crops, the most prominent of which was sugar
(Wright, 2008; Rosset and Benjamin, 1994 ).
After the revolution in 1959, the Cuban revolutionary government established favorable
trade relations with the international socialist trading bloc, the Council for Mutual Economic
Assistance (CMEA), which encouraged the industrial-scale monocropping of commodities, such
as sugar, for export to its trading partners and a dependency on imported food, agricultural
inputs, and machinery (Rosset et al, 2011; Machin Sosa et al, 2010; Wright 2008). By the end of
the 1980s, Cuba had one of the highest degrees of mechanization of agriculture in the
Americas, with roughly 30 percent of its arable land used solely for sugarcane production,
which accounted for 75 percent of total export revenue, and an estimated 57 percent of the
caloric intake of its populace came from imported foods (Rosset et al 2011, Altieri et al, 1999,
Rosset and Benjamin, 1994 cited in Rosset et al, 2011; Rosset, 1997).
While the earnings from export oriented agriculture provided food security for the
nation in the short term through the purchase of sufficient quantities of food imports, it proved
to be a highly vulnerable system dependent on a global trading bloc that was destined to fail,
and a system that depleted the nation’s ecological resources through homogenized, chemically
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intensive agricultural production (Rosset et al, 2011; Machin Sosa et al, 2010). When the Soviet
Union fell in 1989, the shock to the Cuban food system was massive. The socialist bloc had
accounted for 85 percent of Cuba’s international trade, and the island nation’s ability to import
food as well as the essential inputs for its highly mechanized agriculture system was severely
depleted (Rosset et al, 2011). Russian petroleum imports, on which the Cuba’s industrial
agriculture system depended, fell from 13 million tons to below 7 million tons between 1989
and 1992, while imports of chemical inputs dropped over 50 percent (Altieri, 1999). To make
matters worse, at around the same time, the U.S. tightened its trade embargo on Cuba under
the Torricelli Bill, signed by the Bush Administration in 1992 (Altieri, 1999). Between 1989 and
1994, agriculture output levels in Cuba dropped 54 percent, and overall food consumption
levels dropped 34 percent, with estimates of the average daily caloric intake of Cubans falling
from around 2,900 calories per day to around 1,900 calories per day in 1993 (Simon Reardon &
Perez, 2010; & Altieri, 1999).
In 1990, the Cuban government declared a “Special Period in Time of Peace” to institute
wartime like policies of rationing and austerity to survive the crisis and begin to restructure the
economy (Rosset et al, 2011). To respond to the severe drop in imports, the loss of food
security, and the crippling of Cuban agricultural production, the Cuban government initiated a
series of reforms beginning in the early 1990s to encourage greater domestic production of
food, less import-dependent and more self-sufficient models of agriculture, and a shift away
from highly mechanized and chemically intensive farming methods towards low-input and
ecologically friendly methods (Rosset & Benjamin, 1994; Rosset, 1997; & Altieri, 1999). These
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reforms were made possible because of existing preconditions that had developed in
revolutionary Cuba that allowed for their success.
One existing condition was that shortly after the revolution in 1959, the Cuban state
took control over all the large private plantations in the country, or latifundios, which
comprised around 80 percent of Cuba’s agricultural land, and turned them into state run farms
(Rosset, 1997; & Wright, 2008). The state’s control over the majority of the Island’s agriculture
allowed them to institute reforms on a comprehensive, nationwide scale. Second, one of the
main projects of the revolution was to invest in the education and human capital of the nation’s
people, such that, by the 1980s, Cuba only made up 2% of Latin America’s population, but
contained 11% of its scientists and had many advanced research institutions (Rosset, 1997).
Thus, when the crisis of the Special Period arrived, the government was able to tap into this
scientific expertise and capacity to develop innovative solutions to the food and agricultural
production shortages facing the country. Third, the high degree of popular participation in the
nation’s politics, the existence of broad-based, grassroots agricultural organizations, and a
tradition of active dialogue between the country’s leaders and its people allowed for large scale
buy-in to these reforms from many segments of the agricultural sector (Machin Sosa et al,
2010; & Rosset, 2011).
In addition to these preconditions, the tightening of the U.S. trade embargo on Cuba in
1992 forced the country seek solutions that did not require the import of agriculture inputs and
capital goods and required the island nation to become more self sufficient. Cuba could no
longer obtain sufficient quantities of chemical inputs and machinery manufactured elsewhere
necessary for the scale of industrial food production they employed previously, and did not
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have the capacity to produce these inputs themselves. The nation was thus compelled to adopt
low-input and sustainable agricultural methods and homegrown solutions, as there was little
alternative (Simon Reardon & Perez, 2010).

Cuban Agricultural Reforms of the 1990s
The Cuban agricultural reforms of the Special Period included the breaking up and
handing over of large amounts of state owned agricultural land to agricultural workers in
usufruct4 and the formation of Basic Units of Cooperative Production (UBPCs), formed by those
who had previously worked the land, to own and operate these farming enterprises (Sinclair &
Thompson, 2001). By the end of the 1990s, almost 3000 UBPCs had been formed and over two
thirds of all agriculture land was held by the private sector, in various forms of cooperative
management (Wright, 2008). The redistribution of state agricultural land to UBPCs effectively
decentralized decision making with regards agricultural production, as these cooperatives and
their support systems enjoyed greater local autonomy in determining what to grow and how to
grow it, as long as they met certain quotas required for the national food distribution system.
Emphasis was placed on diversifying the types of crops grown for domestic consumption
across the country, with priority being placed more or less on those crops that were most
suited to the local climactic and ecological conditions, while staple crops that were more
difficult to grow in Cuba would continue to be imported (Wright, 2008). Diversity of crop
production and the intensification of planting was widely adopted at the individual farming
cooperative level, creating multiple potential revenue streams from different crops, buffering
4

The term usufruct refers to the legal right to use and derive profit or benefit from property that belongs to
another person or entity (in this case the Cuban state)
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farmers from the failure of one particular crop, and making greater use of the productive
potential of their land (Sinclair & Thompson, 2001). Farming cooperatives also began setting
aside portions of their land to produce food specifically for the consumption of the
cooperative’s members, and began integrating more livestock and animal husbandry into their
operations.
One substantial reform that significantly improved productivity in the farming
cooperatives was the introduction of the concept of vinculacion, or linking each individual
cooperative member with a piece of land (Wright, 2008). In the former state farm system, farm
workers would rotate their work between many different pieces of land amongst the large state
farms, and therefore did not have a strong connection with any particular piece of land. In the
new UBPC system, each cooperative member was given responsibility over a particular plot
within the larger UBPC farm, and thus felt greater ownership over that plot and were more
concerned with its productivity. Establishing this stronger linkage between UBPC members and
plots of land incentivized the members to produce more, as their performance would be
evaluated on the basis of the productivity of the plot they were responsible for. This reform led
to overall production increases on in the cooperative farming system.
Another major reform was the development and widespread substitution of alternative
organic inputs for traditional agroechemical inputs and the implementation of low-input
alternative agriculture methods and technologies. This included the use of biopesticipes and
biofertilizers, the large-scale production of compost, worm humus, animal manures, and green
manures, crop rotation, intercropping, and cover cropping, and the substitution of draft
animals, such as oxen, for tractors (Rosset, 1997). Central to the production and dissemination
35

of alternative farm inputs was the establishment of over 220 centers for production of
entomophagens, or beneficial insects, and entomopahtogens, or natural insect diseases, called
CREES, across the country (Wright, 2008). Locally appropriate biological pest and disease
controls are researched, produced, and then distributed throughout the country via these
centers.
Although the Cuban Ministry of Agriculture (MINAG) promoted the use of these
alternative agriculture inputs and methods, researchers have found that their rate of adoption
amongst Cuban farmers and farming cooperatives across the country was idiosyncratic (Wright,
2008). Many farmers still preferred to use some traditional agrochemical inputs, when
available, in combination with alternative options, wanted greater access to petroleum,
especially to run irrigation pumps, and would prefer using tractors over more labor intensive
oxen (Wright, 2008; Nelson et al, 2009). In general, those farms over which the state exerted
greater influence, such as the UBPCs, adopted organic and alternative technologies to a greater
extent, while those farms over which the state exerted less influence, such as those privately
run, were more idiosyncratic in their adoption.
A third major reform was the growth and institutionalization of urban and peri-urban
agriculture to meet much of the demand for fruits and vegetables in Cuban cities (Altieri, 1999).
The urban agriculture movement began during the onset of the Special Period through the
creativity of city-dwelling Cubans who could no longer access enough to eat through the normal
food distribution channels and who decided to grow food themselves on marginal urban lands.
Urban agriculture as a food security strategy quickly caught on and spread throughout Havana
and the other provincial capitals, and by 1994, the Cuban government had recognized the
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importance of the growing movement and institutionalized it with a new Department of Urban
Agriculture within MINAG. Rather than dictate urban agriculture’s development, the state
decided to adopt a more supportive role, granting access to small plots of land to urban
residents, requiring that urban food production be organic, and setting up state run supply
stores to supply organic inputs and extension services (Sinclair & Thompson, 2001).
By the end of the decade, more than 190,000 persons had been granted access to small
urban lots to produce food and urban agriculture was supplying an estimated 60 percent of all
the vegetables consumed in Cuba (Sinclair and Thompson, 2001). To put this statistic in
perspective, urban agriculture accounted for around 5 percent of the total volume of marketed
food in Cuba, the rest being accounted for by staple grains, meat, dairy, and so on. This
number, however, does not include the significant quantities of food produced by cooperatives
and households through urban agriculture for their own consumption (Wright, 2008). The
particular case of the development of the urban agriculture system in Havana will be covered in
much greater detail later.
In addition to food production reforms, the Cuban government instituted reforms in the
food distribution system to ensure the continuation of their basic socialist principles, such as
access to sufficient quantities of food and relative food security for the entire Cuban
population. Along with a liberalization of the types of private work sanctioned by the
government and allowing for remittances to be received from relatives abroad, both of which
increased Cuban’s incomes and food purchasing power, the Cuban state diversified the food
distribution channels to allow more points of food access for the Cuban people (Wright, 2008).
The diversification of access was meant at first to supplement and then to eventually replace
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the food available to Cuban’s through the government’s ration system, which has provided
basic foodstuffs to the Cuban population at a subsidized, negligible price since its establishment
in 1962. Greater self sufficiency was promoted at the provincial level through the
establishment of more localized production-consumption chains and at the most local level by
making land widely available for households grow their own food for consumption (Wright,
2008). Food that was produced by farming cooperatives and private farmers above and beyond
the quotas the state required could now be sold at newly authorized farmers markets, state run
food outlets, and to the state enterprises responsible for food procurement for the emerging
tourism sector, thus creating new income streams for producers and new points of food access
for consumers (Wright, 2008).
Image 1: Farmers Market in Havana

The successes of Cuban food system reforms of the 1990s have been well documented
in the literature (see Altieri, 1999; Rosset, 1997; Sinclair & Thompson, 2001; Wright, 2008; &
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Funes et al 2002). By the end of the decade, the nation had recovered much of the lost caloric
intake of its people and the crisis conditions had subsided, all with significantly less imported
inputs than the food system had previously been dependent on. Food production and
distribution had been decentralized and diversified to a much greater degree than before the
Special period, and greater flexibility had been incorporated into the food system as a whole.
However, despite the major reforms, Cuba remained a net importer of food and still
relied heavily on the income generated from the export of sugar and other cash crops, which
were still grown in vast monocultures (Rosset et al 2011). The adoption of alternative
agricultural methods and technologies was idiosyncratic and varied widely across the island
nation on a farm-to-farm basis, with the majority still using some conventional agrochemicals
and requiring some petroleum inputs. Elements of the state bureaucracy that had developed
to manage the industrialized, export oriented agriculture that characterized the first 30 years of
the revolution remained resistant to change, and the industrial, input-heavy mindset remained
amongst the majority of Cuban food producers (Wright, 2008). The major gains in agricultural
productivity during the latter half of the 1990s were largely due to the redistribution of land
and an overhaul of land tenure, as well as effective input substitution, such as substituting biofertilizers and pesticides for chemical ones, rather than a wholesale adoption of more
sustainable farming practices and a widespread change in the ideology of Cuban food
producers (Wright, 2008; Rosset et al, 2011).
The Special Period compelled the Cuban food production, distribution, and agricultural
support sectors to adapt to the significantly altered conditions of the 1990s, and in the process,
enhanced the adaptive capacity of much of the Cuban food system. The Cuban state
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institutions that govern food production and distribution proved to be flexible enough to
incorporate the changing economic realities into their management practices, and to innovate
new solutions to solve the food security challenges presented by the crisis. Decision-making in
agricultural matters was also decentralized to some extent to provincial and local agencies that
could more rapidly respond and react to local challenges and implement necessary changes
(Wright, 2008).
Much greater diversity, autonomy, and self-sufficiency was introduced into the Cuban
food system, moving from an agricultural sector dominated by large, state run farms producing
cash crops for export, to a much greater concentration on diverse domestic food production
with cooperative farms operating from the scale of the very small urban plot to large UBPCs
that replaced many state farms in the countryside. Diversity was introduced to the distribution
system through the opening of pathways to multiple different types of markets for food
producers, which incentivized increased production and increased food access for Cuban
consumers. Cuban food producers were forced to respond to the significantly reduced
availability of petroleum and agrochemical inputs, and adopted adaptive mechanisms for
increasing production yields without the regular availability these inputs. All of this was
accomplished without straying from the basic socialist principles of providing a minimum level
of food access for all segments of the Cuban population. Thus, certain key components of
social-ecological resiliency were being incorporated into the Cuban food system. Yet, most of
these reforms were state directed, rather than generated from the ground up through popular
movement building and organization. Beginning in the subsequent decade, Cuban food
producers themselves began to initiate widespread food system reforms.
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Agroecology, Popular Participation, and Flexible Institutional Frameworks
While the Cuban state was responsible for the development and wide scale application
of alternative agriculture technologies and the decentralization of agricultural governance,
grassroots Cuban agricultural movements and international NGOs have largely been
responsible for the broad adoption of agroecology as a guiding principle for food production.
According to Nelson et al. (2009, 909) agroecology is “characterized by the design and
management of agroecosystems serving people’s nutritional needs, while conserving and
restoring the natural resources agriculture depends on (soils, seeds, water, etc.), and linking
social equity to food system sustainability.” In practice, agroecology refers to farming methods
that are based on the application of ecological and social principles, adaptable to local realties,
based on local ecological knowledge, self-sufficiency, closed-system design, functional biodiversity, and producer sovereignty. Agroecology has been adopted by the international La Via
Campesina movement as the guiding food production model in the establishment of food
sovereignty (La Via Campesina, 2007).
Rosset et al (2011) point out the distinction between agroecological models and the
organic or “sustainable” agriculture models widely used in developed nations, which rely on
input substitution, or the substitution of toxic, chemical inputs with less noxious, approved
inputs that are still largely produced off farm. They note that, “This kind of input substitution
leaves intact dependency on the external input market and the ecological, social and economic
vulnerabilities of monocultures,” (Rosset et al, 2011, 164). Agroecology focuses on reducing or
eliminating external inputs, and therefore, to many, it represents a more truly sustainable
model of food production. The non-state actors in Cuba took the lead in experimenting with
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agroecological methods, demonstrating their success to agricultural authorities, and thus
ushering in their national adoption and promotion.
As mentioned previously, around 80 percent of agricultural land in Cuba was in the
hands in state agricultural enterprises at the onset of the Special Period, much of which was
converted to UBPC production afterwards. Cuban peasant households, or campesinos,
privately owned the remaining 20 percent of agricultural land (Machin Sosa et al, 2010). The
vast majority of these private landholders were organized in one of two types of farming
cooperatives. Credit and Service Cooperatives (CCS) are made up of individually owned and
operated farms that group together into cooperatives to achieve economies of scale in
production, marketing, obtaining inputs, and so on. Agriculture Production Cooperatives (CPAs)
are communally operated farms in which member households collectively own all the land and
productive assets (Rosset et al, 2011). Virtually all campesinos belong to a CCS or a CPA and are
also members of the National Small Farmers Association of Cuba (ANAP), the most prominent
grassroots, non-governmental organizing body for the Cuban peasant population (Rosset et al,
2011). Because of the breadth of historic popular participation in ANAP by small farming
households in Cuba, the organization was able to institute wide scale reforms in Cuban
agriculture after the onset of the Special Period.
Beginning in the late 1990s, leaders in ANAP began to take notice of the successes
demonstrated by the international La Via Campesina food sovereignty movement in other Latin
American countries, which sought to empower rural peasants, break from traditional
exploitative power dynamics, promote self reliance, and incorporate more sustainable
agricultural practices (Machin Sosa et al, 2010). One of the main tenets of the La Via
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Campesina philosophy is to eschew traditional agricultural extension methodologies for
disseminating new agricultural knowledge and technology and instead to rely on Campesino a
Campesino (CAC), or peasant to peasant, forms of knowledge dissemination. Their philosophy
argues that an unequal power dynamic is created when an agricultural extension agent is
charged with disseminating their “expertise” to “less informed” peasants, and that a more
effective form of knowledge sharing and gathering is done between the peasants themselves,
who are more likely to understand each others circumstances and have greater solidarity with
one another. Rosset et al (2011, 169) term this form of knowledge dissemination “horizontal
communication,” and declare that it is the most successful methodology for promoting farmer
innovation as it is

based on farmer-promoters who have innovated new solutions to problems that are
common among many farmers or have recovered/rediscovered older traditional solutions,
and who use popular education methodology to share them with their peers. A fundamental
tenet of CAC is that farmers are more likely to believe and emulate a fellow farmer who is
successfully using a given alternative on their own farm than they are to take the word of an
agronomist of possibly urban extraction. This is even more the case when they can visit the
farm of their peer and see the alternative functioning with their own eyes.

Realizing that the agricultural reforms instituted by the Cuban government in the 1990s
would only go so far in achieving greater self-sufficiency and sustainability in the Cuban food
system, the leadership of ANAP began experimenting with and promoting agroecology as a
model for Cuba’s small farmers to follow. They were able to accomplish this through
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partnerships established with international NGOs, such as Oxfam, which provided the funding
to establish pilot projects in agroecological production methods throughout the country and
then helped produce materials for the dissemination of the knowledge generated through the
demonstrated successes of these pilot projects (interview with Beat Schmid, Director of Oxfam
Cuba, 1/19/2011). Once the successes of the agroecological pilot projects had been
demonstrated, ANAP turned to the CAC communication methodology to spread this knowledge
and promote agroecology across its vast network of small-scale Cuban farmers. In 2001, the
leadership of ANAP decided to elevate the promotion of agroecology via CAC methodology
from an internal project to a national movement, and thus created the Campesino-toCampesino Agroecology Movement (MACAC) (Machin Sosa et al, 2010). Agroecology was
henceforth to be a guiding principle of ANAP’s organizational philosophy, and because the vast
majority of peasants belonged to the organization, including all members of the CCSs and CPAs,
agroecology became the agricultural model for Cuba’s small farmers to follow.
Due to the mass participation in ANAP, its high degree of internal organization, and
demonstrated capacity for movement building amongst Cuban peasants, the MACAC
movement quickly spread throughout Cuba, reaching every province by 2003 (Rosset et al,
2011). ANAP’s leadership tweaked and modified the MACAC methodology as the movement
expanded, creating the new official roles of farmer-promoters, who were the on the ground,
peer to peer agroecology educators, the facilitator, who set up the meetings between various
cooperatives, farmers, and related enterprises at the local scale, and the coordinator, who
coordinates interactions across scales and institutional boundaries, from the local to the
provincial, to the national (Rosset et al, 2011). Thus a framework was set up for the large-scale
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adoption and advancement of agroecological methods through grassroots networks and
popular participation.
By 2009, MACAC membership had risen to over 110,000 rural farming households
practicing agroecological farming methods, which makes up about one third of the 345,000
households in the peasant sector in Cuba (Machin Sosa et al, 2010). Though not entirely due to
ANAP and the MACAC movement, there has also been significant spillover effect to nonmember peasant farmers and the UBPC farming cooperatives, which are implementing various
components of agroecological farming methods on an even wider scale (Rosset et al, 2011;
Machin Sosa et al, 2010). Although the privately held CCS and CPA farming operations together
make up only around 20 percent of Cuba’s total agricultural land, they are responsible for large
shares of Cuba’s total domestic food production, including over 50 percent of all roots and
tuber, vegetable, maize, beans, fruits, milk, pork, and beef produced in the country in 2008
(Machin Sosa et al, 2010). Since many of these farms have adopted agroecological methods, a
significant amount of the food being produced in Cuba for domestic consumption is coming
from farms implementing agroecology. According to Altieri (2009b) at least 60% of Cuban
farmland now incorporates diversified cropping systems, biological controls and inputs, animal
traction, and depends on minimal external inputs to maintain production.
Unfortunately, few studies exist to disaggregate the production on farms using
agroecological methods from those using more conventional methods, and it is therefore very
difficult to compare the productivity of the different types of farming methods (Rosset et al,
2011). However, case studies have been performed by various organizations in Cuba (Machin
Sosa et al, 2010), which suggest that farms that integrate agroecological methods into their
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farming practices are more productive than those that do not, and greater production increases
have been observed in farms that have higher degrees of agroecological integration.
Farms implementing agroecological methods have also been demonstrated to be more
resilient to climatic disturbances in Cuba, such as the frequent hurricanes that hit the Island.
Hurricane Ike arrived in 2008 and devastated large swaths of Cuban farmland in affected areas.
However, research conducted by Machin Sosa et al (2010) suggests that agroecological farms
experienced less initial overall damage to their crops than conventional farms, and that the
production levels on agroecological farms rebounded much more quickly than those using
conventional farming methods. Moreover, those farms with the highest degrees of
agroecological integration had the least amount of total damage and the quickest recovery
rates (Machin Sosa et al, 2010). As Rosset et al. (2011, 183) suggest, “agroecology contributes
to building farms that are more resilient to environmental disturbances associated with climate
change than conventional farming systems.”
Neslon et al (2009) point out that although agroecological farming methods have
enjoyed widespread and continually expanding implementation in Cuba, many farmers have
adopted these methods out of convenience and because of the realities of input constraints,
rather than through an ideological commitment to the philosophy of agroecology and
sustainable farming methods. The Cuban state still largely controls the availability of
agricultural inputs to farmers through the local branches of MINAG’s agricultural support
system, and is thus able to effectively constrain the range of production systems available to
farmers. The state prioritizes the use of limited agrochemical and petroleum inputs for the
intensive production of its most important export crops, such as sugar, and staple foods for
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domestic consumption, such potatoes (Wright, 2008). Thus, even when farming households
and cooperatives would be able to afford agrochemical and petroleum inputs, they are simply
not available to them. They are compelled to adopt alternative inputs and technologies, and
since agroecological methods have been widely promoted by the Cuban government and
organizations like ANAP, they have turned towards these methods to continue to produce.
Nelson et al (2009) found through interviews with Cuban farmers using agroecological
methods that many of these farmers desired a return to more conventional production
methods and that maximizing their production yields was a higher priority than adhering to
agroecological ideals, suggesting that their adoption of agroecology was more situational than
ideological. They conclude their study by observing that “ [these farmers] would likely fall into
the category of pragmatic organic producers and, should the political and economic conditions
in which they live change significantly, there is reason to believe that many would gradually
revert from agroecology to conventional farming methods,” (Nelson et al, 2009, 241). Thus, the
lack of ideological commitment may pose problems for the future of agroecological integration
into Cuban food production if conventional inputs become more widely available, such as
through a loosening of the trade sanctions imposed by the U.S.
Nevertheless, the widespread, multi-scalar adoption of agroecological farming methods
in Cuba over the past decade, through the strong grassroots rural farmers networks of ANAP
using the CAC methodology, and through the promotion and advancement of the Cuban
government and research institutions, has incorporated components of social-ecological
resiliency into the Cuban food system. Agroecological food production is not only more
resilient to climatic events, as suggested above, but also to external political and economic
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shocks, as food production is insulated from fluctuations in the price and availability of
agrochemical and petroleum based inputs, such as would result from continuing trade
embargos or rising global oil prices (Rosset et al, 2011).
The application of agroecology in Cuba through MACAC has not been rigid, but rather
locally specific, working within the context of the ecological, organizational, and economic
conditions of each individual farming operation to determine which components can be most
effectively applied. The decentralized nature of MACAC’s management has allowed for the
success of this locally specific and flexible application strategy, while maintaining a nationwide
network and the ability to rapidly disseminate new information and knowledge. It is a system
built upon the social capital that exists between rural Cuban farmers, which has been fostered
through collective actions spurred on by organizations such as ANAP. This robust network of
farmer-to-farmer relationships has allowed the agroecological movement to expand rapidly and
enjoy large-scale acceptance by a significant portion of Cuba’s farming cooperatives and rural
food producers.
While agroecological farming methods have not been universally adopted or applied,
the infrastructure exists within Cuba for their continued widespread application, use, and
development. Cuba is not heavily reliant on one single mode of agricultural production for its
domestic food sources, but rather has a range agricultural methods its farmers use, from largescale industrially managed, state run farms to sophisticated agroecological systems on small
farms organized into a cooperatives, which has built flexibility into the food system. Producers
can adapt their growing methods based upon what inputs are available to them, as they have
done throughout the 1990s and 2000s, and many have decided to become far more self
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sufficient through the application of agroecological methods. Therefore, when agrochemical
and petroleum inputs are available within the country, the infrastructure exists for producers
who want to make use of them, but when they are scarce, alternatives are widely known and
available, and the social and ecological memory exists to continue with food production in their
absence. The island nation has developed an agricultural and food production system that,
because of previous crises, has built in substantial adaptive capacity to absorb disturbances,
respond to their impacts, and adapt to changing domestic and global economic, social, political,
and climatic conditions.
While it is important to understand the macro-level evolution of Cuba’s food system
when researching questions of the nation’s food system resiliency, it is also necessary to get a
more micro-level view to explore how the reforms and changes to the system have been
manifested on the ground and for individual Cuban people and how local food systems are
nested in the larger scale provincial and national systems. In order to accomplish this, research
was conducted in the capital of Havana to explore the city’s food system, with an emphasis on
the extensive urban and peri-urban agriculture network that has developed there since the
onset of the Special Period and how this network nests within wider scales of food production,
distribution, and consumption within the country. The next section of the paper will turn
towards this research with an examination of the capitol city’s food system.
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Chapter 5: Havana’s
na’s Food System

source: http://es.wikipedia.org/wiki/Archivo:Mapa_Habana.png

Havana is Cuba’s largest city, with over 2.1 million inhabitants, and is the nation’s
governmental and economic center. The city of Havana is located within the province of
Havana, which covers an area of 727 km2 and contains some of the richest agricultural land in
the country. The city is composed of 15 municipalities ((municipios),
), each with its own local
governmental services and delegates. The urban area is densely populated
populated,, with less densely
populated suburban areas spreading out into the province from the city.
The
he urban agriculture movement in Havana began as an informal response to the crisis
in food availability that occurred during the onset of the Special period. Urban households that
lacked access to sufficient quantities of food through the traditional cha
channels in revolutionary
Cuba began organizing into community support groups and growing their own food and to
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supplement their diets in what little space they had on their properties or in marginal,
underused urban spaces (Altieri, 1999). Early on, MINAG recognized the importance of
promoting urban food production as a coping strategy for food scarcity and the potential of
urban agriculture to contribute to national food security. The Department of Urban Agriculture
was established within MINAG in 1994 to formally recognize and institutionalize the growing
movement. As opposed to imposing strict government regulations on the movement, MINAG
and the provincial Havana government played more of a supportive role, allowing for local
ingenuity and flexibility, while establishing legal authorization and a technical and material
support network for urban food producers (Sinclair & Thompson, 2001). Municipal laws were
changed throughout the country so that all underused and vacant urban spaces could be used
for food production, and any citizen could request the rights to grow on a vacant piece of land
through their local governmental delegate (Altieri, 1999). One regulation that was imposed
was that all urban food production must be organic, as the Cuban government has prohibited
the use of agrochemical inputs in densely populated areas for public health reasons (Sinclair &
Thompson, 2001).
Urban agriculture has not enjoyed universal acceptance among Cuba’s governing
authorities, but certain champions have pushed the movement forward and increased its
popularity, not the least of whom is Raul Castro. He was one of the movements earliest
supporters, was instrumental in establishing the political umbrella under which the movement
is formally recognized and governed, and promoted its use by mandating that the Cuban armed
forces participate in the movement and grow much of their own food (interview with Beat
Schmid, 1/19/2011). With the backing of powerful political figures, the promotion and support
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of urban food production quickly became official governmental policy during the special period
and the urban agriculture system was able to develop to its current prominence within the
Cuban food system.
Within the city of Havana, urban agriculture provides not only substantial quantities of
fruits and vegetables, but also is a significant source of gainful employment. Estimates vary on
total yields from urban food production within the city, partly due to the amount of informal
food production occurring on patios and backyards, and also because of an overall lack of
metrics and data gathering capabilities. Research done by Oxfam in conjunction with ACTAF,
one of the largest Cuban agricultural NGOs and a principal supporter of urban agriculture’s
development, suggests that over 280,000 tons of produce was harvested in the city of Havana
in 2007 (Gonzalez Novo, Castellanos Quintero, and Price Masalias, 2008). The same sources
estimate that urban agriculture provided around 22,700 jobs within the city in 2007 (Gonzalez
Novo, Castellanos Quintero, and Price Masalias, 2008). An earlier report from Oxfam suggested
that half of the produce consumed by the residents of Havana was coming from “nontraditional
urban producers” (Sinclair & Thompson, 2001).

The Design and Governance of Havana’s Urban Agriculture System
The original MINAG led development of urban agriculture in Havana was based on six
basic concepts: 1) an agroecological and sustainable model of agriculture; 2) diversification of
production; 3) the small scale production of crops by state, cooperative, and private producers;
4) adequate economic stimulation for the producers; 5) harmony with the urban environment;
and 6) and the concept of the “Guerra de Todo el Pueblo” or that everyone in the city has a
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stake in the success of urban agriculture’s development (Gonzalez Novo, Castellanos Quintero,
and Price Masalias, 2008). The overarching premises of this model were to link all that was
involved with food production and distribution within the city and surrounding region to create
a unified movement, to “produce in the neighborhood, for the neighborhood, and by the
neighborhood,” and to prepare the producers, many of whom did not have backgrounds in
agricultural production and who were the essential element upon which the success of urban
agriculture’s development in Havana depended. MINAG’s department of Urban Agriculture and
the municipal government of Havana determined early on that it was important not to kill the
initiative of the urban agriculture movement through the centralization of control, and
therefore adopted a facilitator role through the encouragement and support of a
decentralization of production, commercialization, and the provision of technical and material
inputs to guide the movement (Gonzalez Novo, Castellanos Quintero, and Price Masalias, 2008).
Decentralization of production entailed allowing for and supporting a wide range of
urban agriculture forms and sites of production. These include parcelas and patios, or
households’ privately owned gardens and patios on which they can produce food,
organiponicos and huertos intensivos, or forms of cooperatively and privately run urban farms,
centros de autoconsumos, or farms attached to worksites where food is grown for consumption
by the workers, fincas estatales, or state farms, and privately held campesino farms (Gonzalez
Novo, Castellanos Quintero, and Price Masalias, 2008). Decentralization of commercialization
allowed for a wider range of outlets for urban food producers to sell their goods and more sites
of access for the population to obtain these goods. These included points of direct sale to the
population through onsite farm stands, sale to state agricultural markets, sale at farmers
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markets within the city, direct contracts with nurseries, schools, and hospitals, and other
prioritized social programs, and sales to the tourism industry. Decentralization of the technical
and material assistance system allowed for more sites of access to technical and material
support for urban food producers and more locally catered services. These included an
increase in consultorios, or agricultural supply stores, veterinary clinics, organic material
centers, CREEs, and seedling production sites within the city (Gonzalez Novo, Castellanos
Quintero, and Price Masalias, 2008).
The state system of governance, under the Department of Urban Agriculture, is
composed of a Havana Provincial Group, which oversees the entire urban agricultural system
within the Havana province, a municipal delegation within each of the provinces’ 15
municipalities, and then an extension agent for each consejo popular, the smallest unit of
geographic delineation between populations, of which there are 104 in Havana. The municipal
delegation has the most oversight and provides the most direct support to farms located within
their municipality. The delegation is comprised of individual specialists in land registry,
supervision and control, functioning and development, urban forestry, veterinary services, and
food safety and sanitation, each of whom works directly with the urban food production and
distribution entities within their municipality (Interview with Tatiana Gonzales, Development
and Functioning Specialist, Cerro Municipal Agricultural Delegation 1/17/2011). The delegation
provides the urban food producers and distributors with available state support while ensuring
that they are abiding by state guidelines, such as contributing to the state though food quotas
and tribute payments, dedicating a portion of their produce to supply local schools, hospitals,
and nurseries, and following food safety and sanitation procedures (Interview with Tatiana
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Gonzales, 1/17/2011). Urban food producers have significant autonomy in what they choose
grow, what methods they choose to use as long as they are organic, and how to distribute their
remaining produce once state quota requirements have been met. This decentralized system is
in place throughout every municipality in the country.
On top of the provincial hierarchy of governance within MINAG’s Department of Urban
Agriculture, there is the Grupo Nacional de Agricultural Urbana y Suburbana (GNAU - The
National Group of Urban and Suburban Agriculture), an umbrella organization involving six
government ministries and 18 research institutions. GNAU links up all the various state entities,
institutions, and NGOs involved in the production, processing, and distribution of food, and
those in related fields, to develop policy, direct research, and support Cuba’s urban agriculture
system. As a representative of GNAU explained, the leadership in the Cuban government has
prioritized the development of urban agriculture, and therefore, the political will exists to bring
this diverse and broad group of entities together to support the urban agriculture movement in
Cuba (Interview Jorge Luis Gonzales, GNAU Representative, 1/21/2011). Cuban agricultural
NGOs, such as ACTAF and ANAP, which are linked into the national GNAU network, provide
financing and assistance to local urban agriculture projects across the country, while extension
agents from affiliated research institutions and MINAG locally disseminate knowledge produced
by the various entities within GNAU.
Thus, a multi-scalar system of governance and support exists for the urban agriculture
system in Cuba. Decentralized and localized governing institutions allow for flexibility and the
ability to generate locally appropriate solutions to meet local needs. The decentralized system
is nested within the national network of governmental, research, and NGO entities, which can
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generate and disseminate new policy, methodology, and knowledge rapidly through the
established networks while learning from what is occurring on the ground in urban areas across
the country.
However, much inefficiency exists within the system. As one employee of MINAG
expressed, “There is a lot of structure. An excess of structure and an excess of control can
develop holes in functioning,” (interview, 1/17/2011). Communication channels are often not
clearly established, there is a substantial absence of hard data and data gathering protocols,
and as is the case with almost any endeavor in Cuba, the system suffers from a severe lack of
resources. The same municipal delegate felt frustrated, as she was responsible for assisting in
the development of urban agriculture within her municipality, yet she did not even have access
to basic data, such as how much land had been given to the residents for food production in the
municipality or how much food is being produced, that is essential for her to carry out her work
(interview, 1/17/2011).
A flexible and adaptive institutional framework, however, has been established for the
governance of urban agriculture in Cuba. Although significant structural inefficiencies exist,
urban agriculture continues to grow and gain popular support and participation. A look at the
system that has developed within and around Havana over the past two decades demonstrates
the movement’s accomplishments.

The Makeup of Havana’s Urban Food Production
Of the 727 km2 of land in the province of Havana, almost 300 km2 are in agricultural
production (Gonzalez Novo, Castellanos Quintero, and Price Masalias, 2008). Around 36 km2
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are in vegetable and grain production, 25 km2 are in fruit production, and 138 km2 are in
pasture (Gonzalez Novo, Castellanos Quintero, and Price Masalias, 2008). Within the urban and
suburban areas, mostly vegetables, fruits, and herbs are produced, with some small-scale
animal production. A representative from GNAU emphasized the diversity of production within
the system, explaining that:

This system of urban agriculture does not only work with vegetables; it is much wider. With
vegetables, it is all the varieties: tomatoes, peppers, cucumbers, cauliflower, olives… all of the
vegetables. We also produce staple crops including potatoes, plantains, beans, rice etc. And what is
interesting is that we not only work with plants but also with animals; we are talking about rabbits,
chickens, goats, etc. These are some species that are produced. This system of urban agriculture is
trying to have a cycle of production. We are looking for a sustainable process and trying to link the
production of plants with the production of animals (Interview Jorge Luis Gonzales, 1/21/11).

Along with food production, the urban agriculture system within Havana generates significant
quantities of medicinal and ornamental plants, lumber, organic materials such as compost,
worm humus, and green manure, seedlings, biological pest controls, and other agricultural
inputs.
As mentioned earlier, a diverse array of models of urban food production are recognized
and supported by the Cuban governing bodies, research institutions, and agricultural NGOs.
Two of the most common models are the organiponicos and huertos intensivos. Organiponicos
are characterized by the intensive cultivation of crops in raised beds of soil mixed with organic
material on urban or suburban land where the soil is not suitable for direct planting due to
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contamination and the presence of urban detritus. Huertos intensivos are urban farms in which
the soil is clean and fertile enough to be directly planted into, and are generally located in more
suburban, less densely populated areas. As of 2008, there were 179 organiponicos and 418
huertos intensivos operating in the city of Havana. Between these two forms of urban farming
within the city, over 100,000 tons of vegetables and herbs are produced annually (Gonzalez
Novo, Castellanos Quintero, and Price Masalias, 2008, 11).

Image 2: Raised beds of an organiponico in Havana

The majority of these urban farms operate as UBPCs, CSSs, or CPAs and follow the
organizational structure and management model of one of these various forms of farming
cooperative. Cuban agricultural NGOs and research institutions have established extensive, yet
locally adaptable, methodologies for organiponico and huerto intensivo production, which
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provide the basic guidelines by which these farms operate. The size, sophistication,
agroecological integration, and production levels vary widely between sites, with some
operating with only a few workers while others operate as large businesses with dozens, or
even hundreds, of employees.
At the smaller, household-level scale two more forms of urban food production are
recognized. These are the parcelas, or plots of land less than 800 m2 in area put into food
production and the patios, or small household gardens. Both are most often operated by a
single household, or a few neighboring households, to produce food for their own
consumption. However, those with highly productive parcelas and patios may distribute excess
produce to their communities legally, through onsite farm stands, or unofficially through the
black market and informal trade networks. In 2007 over 7,800 parcelas and close to 35,000
patios had been officially recognized within the city of Havana (Gonzalez Novo, Castellanos
Quintero, and Price Masalias, 2008, 11). The exact quantities of food these forms of urban
agriculture produce for the residents of the city is unknown, as no universal system exists to
keep track of their production.
Another unique form of urban agriculture are the centros de autoconsumo, or plots of
land attached to businesses and institutions, where the employees grow their own food for
consumption. At least 160 of these sites existed within the city as of 2007 (Gonzalez Novo,
Castellanos Quintero, and Price Masalias, 2008, 11). In addition to the various forms of urban
farming enterprises, animal raising operations dot the suburban areas surrounding the city. In
2007, 67 of these operations existed within the Havana province, raising chickens, goats, pigs,
cattle, and so on (Gonzalez Novo, Castellanos Quintero, and Price Masalias, 2008, 11). Finally,
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some fincas estatales, still remain in the surrounding region, often where staple crops such as
rice, beans, potatoes, plantains, and tree fruits, as well as export crops, such as sugar and
tobacco, are grown.
An extensive support infrastructure has developed in and around the city to provide the
necessary inputs and technical assistance for the organic food production. Included, as of 2007,
are 52 state run agricultural supply stores where urban farmers can acquire tools, inputs, and
training, 28 seedling production centers where urban farmers can obtain their plant starts,
three centers of organic material production, where compost and green manures are generated
in large quantities, seven CREEs, and 40 veterinary clinics (Gonzalez Novo, Castellanos Quintero,
and Price Masalias, 2008, 11). Along with these state run support enterprises, the Cuban and
international agricultural NGOs conduct trainings, provide material and technical assistance,
and facilitate communication and knowledge sharing amongst urban food producers, fortifying
the urban agriculture network.
Once crops are harvested on an urban farm in Havana, they may be distributed through
multiple available outlets. There are currently over 1200 points of direct-sale within the city for
the goods produced through urban agriculture. These include both on-site farm stands and
state run agricultural markets which individual farming enterprises may sell their produce to.
The local branches of MINAG and the Ministry of Domestic Trade control the prices of produce
sold at these outlets to ensure that the goods remain affordable to the population but still
provide economic incentive to the producers. Also, a portion of each farming enterprise’s
harvest must go towards supplying the cafeterias at local schools, hospitals, and other social
service centers within the enterprise’s municipality. In fact, supply to these institutions is
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prioritized when there are shortages of produce, and oftentimes they are the first to receive
high quality produce when it becomes available (Interview Beat Schmid, 1/19/2011). A further
option for distribution, and the most lucrative, is sale to the state-run enterprises that serve the
tourism industry.
Certain sites of food production within and around Havana have reached such high
levels of sophistication and production that they are now internationally recognized as models
for sustainable small scale, urban agriculture. They demonstrate the pinnacle of what the
Cuban system of urban agriculture is capable of accomplishing. One such site is the
Organiponico Vivero Alamar.

The Urban Food Production Ideal
Located in the dormitory community of Alamar just east of the city, Organiponico
Alamar is operated as a UBPC (Interview Miguel Salcines, Director of Organiponico Alamar
1/12/11). It sits on an 11-hectare site, which includes two hectares of intensive vegetable
production, fruit orchards, animal husbandry including the raising of chickens, rabbits, goats,
pigs, and cattle, medicinal plant, ornamental plant, and herb cultivation, and mushroom
production. The site also contains a seedling production house, a center for compost and
organic fertilizer production, a center for the production of beneficial soil organisms, a CREE, a
center for added-value food processing, and multiple greenhouses.
Organiponico Alamar was established in 1997, at the height of the Special Period, on an
800 square meter parcel of land, with five cooperative members. Equipped with an extremely
limited supply of resources, but with the necessary organic, small-scale food production
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knowledge, the cooperative began to develop and expand. It has grown to its current
impressive size through land acquisitions granted in usufruct by the government and now has
185 employees, including 42 women, 60 elder people, and growing contingent of youth
employees (Interview Miguel Salcinces, 1/12/11).
According to the president of the cooperative, Miguel Salcines, they produced around
400 tons of vegetables total last year, which amounts to 200 tons per hectare, or 18 – 20 kilos
per square meter (Interview Miguel Salcines, 1/12/11). To put this production level in
perspective, the United Nations Food and Agriculture Organization (UN FAO) recommends 300
grams of vegetable consumption per capita per day, or 109.5 kg of vegetables per capita per
year, so at 400,000 kg of vegetable production per year, Organiponico Alamar could potentially
supply the vegetable needs of around 3,650 people (Sinclair & Thompson, 2001).

Image 3: Raised beds of Organiponico Alamar with marigolds planted at ends to deter insect pests
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Organiponico Alamar has achieved a high degree of agroecological integration and selfsufficiency. Salcines stressed the cooperative’s strict adherence to agroecological principles,
the diversification of production, and the closed system dynamics implemented on the site.
They attempt to produce food using the fewest of inputs as possible, and many of those inputs
they do use are produced on-site. One input they cannot produce sufficient quantities of onsite
is organic material to replenish the soil, much of which has to be brought to Organiponico
Alamar from other organic material production centers in the area (Interview Miguel Salcines).
The cooperative uses draft animals exclusively, without tractors or other large farming
machinery, thus reducing dependency on petroleum.

Image 4: Draught oxen at Organiponico Alamar
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Salcines believes more than any other single factor, the human capital in the UBPC is
responsible for the cooperative’s substantial successes. He believes the diversity of employees,
including significant participation from women, the elderly, and youth provides a dynamic and
productive cooperative environment. Salcines also emphasized the diversity of employee
backgrounds, including engineers, university trained agricultural professionals, technicians, and
those with more traditional backgrounds in agriculture. Most employees are from the
surrounding community of Alamar, so their families experience the direct benefits of the urban
farm and there is real devotion to the success of the organiponico. Along with gainful
employment, employees receive free breakfast and lunch daily, barber and hygiene services,
insurance, and access to interest-free loans.

Image 5: Employees at Organiponico Alamar making sugarcane juice

64

Salcines also stressed that the success of the Organiponico Alamar operation depends
on its economic viability. Although it is operating within the state directed and centrally
planned economy of Cuba, it, like every other Cuban farming operation, it must meet costs, pay
its employees, and provide incentives for continual development. The organiponico has been
able to generate substantial profits year after year, which are shared amongst the cooperative
members, based upon their tenure within the cooperative. Profits have been trending
upwards, reaching a peak in 2008 at 1.8 million Cuban pesos, and then dipping in 2009 to 1.2
million due to a lost in production from hurricane damage. Production had fully recovered by
2010, thus demonstrating the cooperative’s resiliency to climactic disturbances.
However, the commitment to social responsibility and the provision of basic necessities
to all remains a central tenet of the cooperative’s philosophy. 95 percent of the food produced
is sold to the surrounding community via an on-site farm stand, and if there are surpluses of
certain crops, the prices are lowered, ensuring a steady supply of a diverse array of produce
and other food products for the Alamar community (Interview, Miguel Salcines, 1/12/11).
Some additional items are also sold to the tourist industry, which generate the highest profit
margins. Salcines indicated that if they had sold their entire harvest to the tourist industry the
previous year, they would have earned 670,000 Cuban Convertible Pesos (the Cuban currency
used for foreign exchange), or the equivalent of around 17 million Cuban pesos, but they are
forgoing this profit because of state regulations and to serve community needs. The average
salary for an employee of the organiponico, at 800 pesos per month, is two times the national
average, thus providing significant incentive to remain in the cooperative (Interview Miguel
Salcines, 1/12/11).
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Organiponico Alamar has become a nationally and internationally recognized model for
integrated agroecological production and successful cooperative management. It thus serves
as a site of learning and demonstration for the urban agriculture and agroecological
movements in Cuba and across the world, and is networked into national agricultural NGOs
such as ACTAF and APCA (the Cuban Association of Agricultural Production) and international
NGOs from Germany, Spain, Canada, and other nations, which provide financing for many of
the organiponico’s pilot projects. Workshops and site visits are constantly being held at the
organiponico, and it serves as a laboratory for techniques that can be disseminated to other
operations across Cuba.
Organiponico Alamar is unique in its achievements and does not necessarily represent
the norm for sites of urban agriculture production in Havana, or around Cuba. It is used as a
national and international demonstration site specifically because of its exceptional level of
agroecological integration and economic success. The level of productivity, economic
sustainability, and agroecological commitment varies widely between sites of urban food
production, just as it does in the greater Cuban agricultural system. As Salcines observed, all
organiponicos follow the same basic characteristics of raised beds and organic production, but
they must each adapt to the local specificities of their sites, and their success is dependent
upon the preparedness of the producers. Organiponico Alamar provides a model for potentially
resilient urban food production, and the established networks of Cuban agricultural NGOs and
the GNAU allow for the dissemination of knowledge being generated at sites like Alamar to
producers across the country.
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The Impact of Urban Agriculture in Cuba
Due to the proactive stance taken by the Cuban state towards urban agriculture, the
extensive network of government ministries, research institutions, and agricultural NGOs that
have organized to support the movement, and popular participation amongst hundreds of
thousands of city residents in Cuba, urban food production has made substantial contribution’s
to the island nation’s food security. As Koont (2008, 287) observed, “The most important
principle underlying this spectacular success is organizational: strong, disciplined, coherent
central direction and guidance are combined with decentralized action in input provision,
marketing, and production.” The combination of incentives, organizational structure, and
support provided by the Cuban state, the high degree of diversity among forms and scales of
urban food production, and the relative autonomy urban food producers have in managing
their operations has allowed the system to thrive. The multi-scalar system of governance, with
the GNAU and the MINAG Department of Urban Agriculture providing central direction and
policy development and a decentralized network of MINAG municipal delegations linked in with
local infrastructure, agricultural research institutions, and national NGOs, allows for scale
appropriate responses to challenges and opportunities as they arise. Of all the food system
reforms that developed out of the Special Period, the rise of urban agriculture in Cuba may be
the most successful.
Estimates on total food production generated by urban agriculture in Cuba vary widely,
with the representative from an international NGO believing production levels to be around 1
million tons annually, the representative from the GNAU quoting a much higher number of 3
million tons annually, and a scholarly source claiming that production of vegetables and
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condiments from urban agriculture reached 4.2 million tons in 2006 (Interview Beat Schmid,
1/19/2011; Interview Jorge Luis Gonzales, 1/21/2011; Koont, 2008). What is generally agreed
upon is that urban and suburban agriculture now produce enough food to supply the entire the
Cuban population with their UN FAO recommended daily consumption of vegetables. The
Director of Oxfam Cuba pointed out that there are significant transaction and distribution
losses within the Cuban food system, due to factors such as lack of refrigerated storage, lack of
transportation options, and inefficient state distribution systems, so not all the food that is
produced through urban agriculture reaches the tables of Cuban households. However, with
greater opportunities for direct sale to the public becoming available to urban food producers,
the distribution system may become more efficient and these losses may be reduced.
Along with the contributions the development of urban agriculture has made to food
security in Cuba, it has also become a significant source of employment and is currently one of
the largest generators of new jobs in the country. Over 75% of Cuba’s population is urban, yet
many of those living in cities originally came from the countryside and retain some knowledge
of food production (Interview Jorge Luis Gonzales, 1/21/2011). The Cuban state recognized this
latent knowledge and potential and tapped into it by institutionalizing the urban agriculture
movement early on and creating a new dynamic sector of the Cuban food system that allowed
those capable of urban food production to make a career out of it. In 2003, urban agriculture
had employed over 200,000 Cubans, and had added 35,000 new jobs to the economy the
previous year, which accounted for 22% of jobs created that year (Koont, 2004). The number of
Cuban’s employed in urban agriculture has continued to increase since, with more recent
numbers estimated at over 350,000 people employed in the sector (Koont, 2008).
68

Beyond the quantities of food produced through urban agriculture and the jobs
generated by it, the widespread adoption of the movement has changed the mentality of many
Cubans towards food production and access and the role they play within the greater food
system. Whereas before the Special Period, the Cuban government provided essentially all of
the Cuban population’s dietary needs through state distribution systems, now many Cubans
take a much more active role in producing their own food and maintaining multiple different
channels of access to food (Buchmann, 2009; Rosset et al, 2011; & Koont, 2008) . Notions of
increasing self-sufficiency in food production and access now pervade amongst much of the
Cuban population. This was apparent from a visit to a community center in the municipality of
La Lisa in Havana, where community members are organizing to identify all the plots of vacant
land in their neighborhood, map these plots, recruit community members to begin producing
food on each of these available pieces of land, and eventually establish a local urban agriculture
network that they hope will supply the community with a substantial portion of their food and
reduce their dependency on state distribution systems (Interview with representatives of the
Baicon Arimao Community Center, 1/10/2011).
Challenges to the continued expansion of urban agriculture include access to water,
which is a major issue in densely populated areas like Havana and the more arid regions of
Eastern Cuba. Many urban agriculture operations within Havana, if they do not have their own
wells to draw water from, are connected directly to the city’s water system that supplies
residents with their drinking water. If shortages occur, urban agriculture will be cut off from
the water supply (Interview Beat Schmid, 1/19/2011). Also, a lack of access to farming
equipment, tools, and other resources pervades throughout Cuba, due to the trade embargos
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and absence of domestic production, which hinders the ability to produce food. Some security
issues exist with theft from urban farms, but the losses are generally not substantial for
production sites in and around Havana and do not present a significant hindrance (Interview
Beat Schmid, 1/19/2011). As a representative from the municipal MINAG delegation explained,
what is being produced in Havana is being produced with many difficulties, and urban
agriculture is unable to reach its full potential under these circumstances (Interview Tatiana
Gonzales, 1/17/2011).
Despite the significant hindrances to the development urban agriculture in Cuba, the
continued contribution of the movement to the nation’s food supply is impressive. However,
the amount of food produced and distributed through the system still represents only a fraction
of the total food production and consumption in the country. While urban agriculture is
producing enough to supply the dietary recommendations for vegetables for every Cuban,
staple foods such as rice, beans, wheat, potatoes, and corn, as well as protein and dairy
sources, largely come from more traditional forms of agriculture or are imported into the
country. As detailed earlier, massive reforms have occurred across the Cuban food system
since the onset of the Special period, yet the impact on Cuba’s overall food system resiliency is
not clear-cut. Certain traits of social-ecological system resiliency, as it is understood, have been
incorporated into the nation’s food system, yet vulnerabilities still exist. The final chapters of
this paper will discuss the implications for resiliency of Cuba’s food system transformation of
the last two decades.
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Chapter 6: Cuba’s Food System Resiliency
Given the widespread transformations and continual evolution of the Cuban food
system since the onset of the Special Period that have been described, what characteristics of
social ecological system resiliency can be observed? The food system demonstrates principal
components from the social dimension of social ecological resiliency, as they are understood in
theory. The nation has moved from a highly centralized, export dependent, and inflexible food
system approach to a decentralized, diverse, and flexible approach based on adaptive
governance, the fostering of social networks, and the building of social capital. This massive
shift has been undertaken while maintaining the key socialist principles of equity and the
provision of basic essential services to all.
To review, the Resiliency Alliance (2010, 37) observes that, “adaptive governance
approaches facilitate a number of functions including: interaction across organizational levels,
experimentation, new policies for ecosystem management, novelty in cooperation and
relationships among agencies and stakeholders, new ways to promote flexibility, and new
institutional and organizational arrangements.” Key components of adaptive governance
include institutional diversity, multi-scalar, polycentric governance systems, collective action
and network building, continual social learning, accepting uncertainty and change, and an
emphasis on reducing vulnerability and enhancing capacity to respond and adapt to change
(Resiliency Alliance, 2010). Cuba’s food system governance exhibits many of these traits.
Although MINAG remains the primary authority over Cuban food production, substantial
institutional diversity exists within the Cuban food system. MINAG decentralized much of its
governing authority by breaking up the majority of state run farms and handing them over to
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largely autonomous, producer-owned cooperatives, emphasizing local production and
distribution systems, and placing the onus of governance on its local and provincial delegations
across the country that could respond to local challenges and opportunities better than a large
centralized body. The multi-scalar approach to governance that MINAG has instituted allows
for scale appropriate responses to feedbacks, so that if a disturbance occurs in a specific
location, the local delegation, in theory, will be able to respond effectively, while if adaptation
in agriculture policy at the national level is necessary, this can be accomplished through
MINAG’s national authority.
In addition to the official governing structure of MINAG, key roles in food system
governance are played by the diverse array of research institutions, which contribute to
continued learning and the development of adaptation strategies, and domestic agricultural
NGOs, which allow for mass mobilization and popular movement building. Research
institutions have been vital in developing new methodologies and new means of production
and distribution in the absence of the inputs on which Cuba had previously relied. Agricultural
NGOs, such as ANAP and ACTAF, are able to garner popular participation in food system reform,
incorporate local and traditional ecological knowledge into food system governance, and
facilitate the sharing of knowledge horizontally as well as vertically, across scales. Thus, a
polycentric governance system has developed, with a diverse array of institutions, both
governmental and non-governmental, playing different, yet overlapping, essential roles within
Cuba’s food system.
Network building amongst institutional actors and stakeholders is a key strategy to
strengthening the food system’s capacity to evolve and adapt. The establishment of the
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National Group of Urban and Suburban Agriculture exemplifies this strategy, with the
participation of multiple government ministries, many Cuban research institutions, and multiple
NGOs, all under one umbrella organization allowing for collective decision-making and action.
This novel approach to overseeing the development of urban agriculture in the country, which
brings together a wide range of stakeholders, acting at multiple scales and organizational levels,
exhibits Cuba’s flexibility in adopting new institutional frameworks and means of institutional
organization to respond and adapt to changes in the nation’s food system.
Cuba’s governing institutions have also demonstrated a willingness to experiment with a
diverse array of solutions to solve Cuba’s food security issues. A combination of many different
strategies for increasing domestic food production and access to food for the Cuban population
were experimented with and then implemented, while more generalized, one size fits all
approaches were eschewed. When experiments prove fruitful or pilot projects demonstrate
success, this system of governance has the capacity to adopt these innovations as policy and
rapidly disseminate them, where appropriate, via the established networks within the system.
The result has been the development of highly diversified systems of domestic food
production within the country. While vast monocultures of sugar and other export oriented
crops still exist, their numbers and acreage have been reduced in favor of diversified farms in
which many different types of crops are grown, under multiple forms of organizational
structure. Food is also produced at a diverse array of scales, from the household patio, to the
larger privately owned campesino farms and the UBPCs, to the largest state run farms, where
staple foods and export crops are grown. Diversity in both crops grown on the farm itself and
between different farms, and the diversity of forms and scales of farming within a region,
73

allows for the spreading of risks, redundancy, and the creation of buffers to disturbance as well
as greater opportunities for reorganization and renewal following disturbances. This has been
demonstrated in Cuba by the successes of diversified, agroecological farming operations in
rebounding quickly from damages caused by hurricanes.
The majority of Cuban farming operations, whether large or small, have integrated some
principles of organic or agroecological methods into their production. In many cases, this has
been out of necessity from a lack of agrochemical and petroleum inputs and mandates from the
government, but a growing number of Cuban food producers are adopting the ideology of
agroecology, especially amongst ANAP affiliated farms and urban food producers. Flexibility
has been demonstrated in this regard also, as when chemical inputs are available, many Cuban
farmers prefer their use, but if they are unavailable, biological input substitutes exist, and many
farmers adapt to the fluctuating availabilities of inputs by employing a mix of conventional and
agroecological methods on their farms.
This phenomenon represents a unique conundrum in understanding the resiliency of
the Cuban food system, as the flexibility of Cuban farmers to switch between conventional and
agroecological methods allows for resiliency in food production in the short term, but the
continued use of agrochemical and petroleum inputs may be unsustainable in the long run. The
question that is raised, then, is: do strategies for resiliency always lead to long-term sustainable
outcomes? There may be a critical distinction between these adaptive mechanisms’
contributions to short term resiliency and to long term sustainability that could be explored
more in future resiliency research. In the Table below, the adaptive mechanisms employed in
the Cuban food system to ensure sufficient access to food for the country’s people are analyzed
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by their contributions to the nation’s overall food system resiliency as well as the overall food
system sustainability.
Table 1. Adaptive mechanism contributions to overall food system resiliency & sustainability

Adaptive Mechanism

Promote/Erode
Resiliency (+/?)

Promote/Erode
Sustainability (+/?)

Increasing Domestic Production

+

?

Switching between domestic
production and importing food

?

?

Biological input substitution

+

+

Adopting agroecological
production methods

+

+

Flexibility switching between
conventional and
agroecological methods

+

?

Diversifying production

+

+

Diversifying entitlements

+

+

As can be seen in the Table, the flexibility in the Cuban food system to switch between a
heavier reliance on domestic food production and a reliance on imported food may improve
the nation’s short term food system resiliency, as imports can make up for shortfalls in
domestic production caused by disturbances. This strategy may be problematic for long-term
sustainability, however, if imports become the primary source of food, as it breeds dependency
on foreign production over which Cuba has no control and can erode the resiliency of Cuban
farmers, who may lose their skills, motivation, and resourcefulness in local food production
when most food is being imported. The same can be said of the flexibility of Cuban food
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producers to switch between conventional and agroecological production methods, as
agroecology may be employed only as a substitute when chemical inputs are unavailable, and if
conventional methods are consistently viable, they may be preferred and the agroecological
knowledge may be lost. However, a growing contingent of Cuban food producers are not only
embracing the methodology of agroecology, but also the ideology.
The introduction, rapid spread, and adoption of agroecology amongst a large portion of
Cuban farmers also demonstrates another characteristic of social resiliency within Cuba’s food
system. The extensive networks of Cuban farmers that have developed as a result of popular
participation in agricultural NGOs such as ANAP allow for effective widespread dissemination
and adoption of new knowledge and information amongst Cuba’s food producers. The
foundation of these networks are the shared norms, values, and trust, or social capital, which
exists and has been fostered between farmers in Cuba. The effectiveness of the Campesino a
Campesino methodology adopted by ANAP to promote the use of agroecological methods
amongst Cuban small farmers demonstrates the potential of these networks and the social
capital that is generated within them.
Social capital also plays a key role in food access in Cuba. As Buchmann (2009)
demonstrated in her study of Cuban home gardens, and as was apparent through observation
in Havana, Cubans often depend on their established social networks of friends, relatives, and
community members for supplemental access to food. Due to the difficulty of obtaining
sufficient quantities of food through the traditional channels of the government rationing
system and the limited available markets, practices of sharing food and reciprocity within social
networks pervades. Thus, it may be observed that many Cuban’s have transfer entitlements to
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food through their social networks, increasing their food security. This observation is an
extrapolation of Sen’s original theory of entitlements (1981), as it is suggesting that
accumulated social capital within communities in Cuba allows for dependable access to food
through transfer entitlements between community members. This suggested expansion of the
entitlement theory could be ripe for further research in Cuba or in other societies exhibiting
these social tendencies across the globe.
Although many Cubans’ indirect entitlements to food through the government rationing
system and purchase at available markets do not provide enough for their households, Cubans
now have greater access to a more diverse array of food outlets than before. With the
increased commercialization of the food system after the onset of the Special Period came new
state run food markets, farmers markets, urban farm stands, and privately run prepared food
businesses which gave Cubans more options for purchasing food, if they could afford it. This
opening of these markets has largely benefitted producers who can now earn more distributing
their products through these various channels, and incentivized greater domestic food
production in the country. While the earning power of Cubans, upon which their indirect
entitlements to food depends, did not increase after the Special Period, their ability to access a
more diverse array of foods through new types of outlets did.
Many Cubans who have been unable to obtain sufficient quantities of food through
indirect and transfer entitlements, and who previously had not produced food themselves,
have begun growing their own food since the onset of the Special Period. This phenomenon is
particularly apparent in the rapid growth and success of urban agriculture in Cuba. Even when
crisis conditions subsided, growing numbers of Cubans have continued to produce their own
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food in urban and rural areas. For those who participate in this movement, direct entitlements
to food have increased. Thus, due to the precarious nature of national food supply in Cuba, and
the recent memory of the crisis conditions of the Special Period, Cuban households have
developed coping strategies for accessing enough food, and often depend on a range of food
entitlements as opposed to access solely through traditional channels.
Each of the characteristics listed here suggests that principles of social ecological
resiliency are being incorporated into the Cuban food system. But can we say whether the
whole equal to the sum of its parts?

Is the Cuban food system moving towards greater resiliency?
Even after all the reforms and transformations that have occurred since the onset of the
Special Period, Cuba as a nation, still remains heavily reliant on food imports to feed its
population. In 2008, Cuba imported 70 percent of its food at a cost of over $2.2 billion U.S.
(Frank , 1/3/10). The nation redeveloped such a heavy reliance on food imports in the mid
2000s, after significant reductions in import dependency throughout the 1990s, because
international trade relations had become favorable enough that it was again more
advantageous to focus on the production of goods for export and then import sufficient
quantities of food, rather than produce it domestically. Since the global food crisis of 2008,
Cuba has renewed its effort to become more self-sufficient, and under the direction of
President Raul Castro, made advances in the domestic food production of certain staple crops
such as beans and rice in 2009, while significantly cutting imports (Frank, 1/3/10). However,
overall domestic food production was down to a five year low in mid-2010 (Frank, 8/3/10). The
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implications of continuing import dependence and stagnating production levels for the island
nation’s long-term food system resiliency are unclear.
While heavy dependence on imports subjects the nation’s food supply to fluctuations in
global commodity flows and market prices, the rapidity by which Cuba has increased its
domestic food production during certain periods in the past suggests that the nation’s food
system is highly adaptable to the availability of food from global markets. This flexibility would
suggest a degree of national food system resiliency, as Cuba is able to adapt to global market
conditions and alternate between a focus on increasing domestic food production and a focus
on importing food, while maintaining basic levels of food access and low levels of hunger and
malnutrition with its population. Even under crisis conditions and the imposition of the
blockade, periods of long-term severe hunger and famine have so far been averted through this
flexibility, but the nation’s overall food security remains precarious.
Now it appears that the nation is making a more permanent effort to establish greater
self-sufficiency through domestic food production as Raul Castro continues to implement food
system reforms to incentivize domestic production, and the nation is drawing on its collective
experience of the past 20 years to reduce import dependency. It remains to be seen whether
these renewed efforts of self-sufficiency will ultimately be successful in Cuba, or whether
further fluctuations in global agricultural markets or a potential loosening of the trade embargo
on Cuba could move the nation back into an export/import oriented model.
Also, although over the past two decades Cuban domestic agricultural production has
been significantly diversified, the majority of state owned agricultural land has been turned
over to cooperatives and private farmers, the state has increased the prices it pays to
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producers, and more distribution channels and opportunities for direct sale have opened up to
producers, the Cuban state still dominates the food distribution system. 70 percent of what
Cuban farmers produce is destined for the state distribution system, in exchange for the inputs,
equipment, and assistance the state provides (Frank, 8/3/10). This system has been
increasingly decentralized in recent years, but government control over agricultural markets
and food distribution remains.
Many commentators inside and outside of Cuba believe state domination over
agricultural markets, inefficiencies in the bureaucratic governance of the food system, and
shortages in necessary inputs and resources inhibit the necessary increases in domestic food
production (Frank, 8/3/10). A common argument is that if agricultural markets and food
distribution were liberalized in Cuba, and food producers had greater ability to sell directly to
consumers, as well as more options for accessing inputs and equipment, incentives to produce
more would increase, and domestic food production would grow. However, it is precisely the
state control of food distribution that has ensured a minimum level of food access for Cubans
since the revolution, through the rationing system and price controls, and it is this system that
is responsible for Cubans experiencing some of the consistently lowest rates of malnutrition
and hunger in Latin America (Wright, 2008).
As certain resiliency scholars have argued, accountable authorities that pursue just and
equitable distributions of benefits and access to entitlements, especially for the most
vulnerable populations in society, enhance the adaptive capacity of the society as a whole
(Eakins and Luer, 2006; Lebel et al 2006). A just and equitable distribution of basic entitlements
has been a central policy of the socialist Cuban state since its inception. A liberalization of
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agricultural markets and food distribution systems could erode this policy and may increase
inequality in entitlements to food within Cuba, as has been demonstrated time and time again
in trade liberalization scenarios in food systems across the globe (see Patel, 2008; Lappe et al,
1998, Shiva, 2001). This in turn could reduce the overall resiliency of nation’s food system.
Ever-persistent shortages in petroleum availability and agricultural inputs consistently
undermine the productive potential of those farms in Cuba that have not adopted
agroecological methods. Yet the agroecological model has been developed to a high level of
sophistication within Cuba, has been adopted to one degree or another by substantial
segments of the nation’s farmers, and has been shown to produce high yields, while being
more resilient to climatic shocks than conventional agriculture in the country. Moreover, if
fossil fuels and agricultural inputs become more and more scarce, the institutional capacity and
knowledge exists within Cuba to rapidly disseminate and adopt agroecological production on a
much wider scale.
Cuba’s overall food system governance approach for the past two decades has been
characterized by pragmatism and adaptation rather than on explicitly working towards
sustainability or resiliency goals. The major innovations and reformations in the food system
have arisen out of necessity and lack of ability to pursue more conventional or traditional
strategies. As stated earlier, most Cuban farmers did not choose to incorporate agroecological
methods into their production practices, nor did urban households begin growing their own
food due to lofty goals of self sufficiency or decentralized food systems, but rather because
these strategies were necessary for being able produce and have access to sufficient food. Yet
what has emerged from Cuba’s trials in food system reform over the past twenty years has
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been a system that exhibits many characteristics of social ecological resiliency.
Analyzing Cuba’s current food system through Folke, Colding, & Berkes (2003)
conception of social ecological system resiliency demonstrates how Cuba exhibits the principles
outlined in these scholar’s understandings of resilient systems. To review, Folke, Colding, &
Berkes (2003, 355) identified four principles of resilient social ecological systems: i) learning to
live with change and uncertainty; ii) nurturing diversity for reorganization and renewal; iii)
combining different types of knowledge for learning; and iv) creating opportunity for selforganization toward social-ecological sustainability. It can be argued that the Cuban food
system embodies each of these principles to some degree.
The Cuban people, its food producers, and the nation’s governing institutions have,
since the onset of the Special Period, had to consistently adapt to fluctuating availability of
petroleum, agricultural inputs, and imported foods, erratic global food markets, and significant
disturbances, both economic, such as the tightening of the trade embargo, and climactic, such
as hurricanes and droughts. While the nation by no means has an abundant food system, and
many Cuban’s must struggle to meet their daily dietary needs, the country has managed to
provide enough to keep its people relatively well nourished and prevent widespread hunger.
Because of the dynamic conditions to which the country has been subjected, the Cuban people
have learned to live with change and uncertainty in the food system.
Diversity for reorganization and renewal has been incorporated into domestic food
production and distribution, from the biodiversity of production on individual farms, to the
diversity of scales and methods of production between different sites within regions, to the
diversity of governing institutions at the local, provincial, and national level. This diversity has
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established greater adaptive capacity, buffers to disturbances, and opportunities for
reorganization following disturbances. However, the increasing dependence on imported foods
throughout the first decade of the 2000s has run counter to trends in diversifying domestic
food production and distribution and made the nation more vulnerable to fluctuations in global
food markets. As mentioned, under the direction of Raul Castro, the country is now trying to
reduce its import dependency and return to the levels of self-sufficiency achieved in the late
1990s. It remains to be seen whether this endeavor is successful.
The combination of conventional, organic, and agroecological methods on the majority
of farms across the country, the generation of new agricultural knowledge through Cuba’s
research institutions, and the greater value given to the traditional ecological knowledge of
Cuban’s rural campesino farmers, has allowed the incorporation of different types of
knowledge in the reorganization of Cuba’s domestic food production. Cuban farmers and
agricultural specialists have learned to derive knowledge and experience from many different
sources to inform food production and generally do not adhere to rigid methodologies but
rather incorporate strategies from various forms of agricultural knowledge to manage their
agricultural systems.
Finally, the push towards decentralization, the localization of distribution chains, the
fostering and development of social networks, the increasing diversity within the system, and
adaptive governance have together increased opportunities for self-organization within the
Cuban food system, but only to a certain extent. The continued heavy dependence on imports
to feed the Cuban people limits opportunities for self-organization in the nation’s food access.
If a massive global food supply shock occurs, or commodity prices skyrocket, Cuba’s ability to
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supply food to its people could be severely hampered. The nation is consequentially dependent
on food production and external markets in other parts of the world, over which it has no
control. Again, the degree to which Cuba is successful in increasing its domestic food
production will advance the opportunities for self-organization of the food system at the
national level.
In theory, Cuba’s food system as a whole appears to embody the primary components
of generalized social ecological system resiliency, as it is understood in the literature. The fact
that the nation’s food system has been able to persist in its basic functioning during ongoing
crises without shifting to a less desirable state, suggests a certain degree of resiliency.
However, only time will determine how truly resilient the Cuban food system is.
From a macro perspective, the nation always seems to be on the brink of a crisis in food
supply, but never quite crosses the threshold. As of the writing of this thesis, Cuba is
experiencing conditions in which the government does not have the necessary funds to import
sufficient quantities to food to feed the populace, and reductions are being made in the almost
five decade old system of rationing food to the Cuban people. Observations made in Havana in
early 2011 while conducting this research suggest that obtaining sufficient quantities of food is
not easy for many Cubans, and they have to put significant effort into doing so, but that in
general, most have enough to eat and do not suffer from severe hunger. There was no sense
amongst those spoken with that a national crisis in food availability loomed on the horizon. The
general attitude observed was that what was occurring was the status quo. The status quo for
Cubans, however, is very different from the conditions expected in advanced economy nations.
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Chapter 7: Lessons Learned and Lessons to be Learned
One may conclude that Cuba is a nation that has come to expect change, uncertainty,
and disturbance as the norm. Whether it is political upheavals, such as the revolution of 1959,
economic upheavals, such as the collapse of the socialist bloc or the imposition of the U.S. trade
embargo, or environmental upheavals, such as hurricanes and drought, the nation has become
accustomed to constant flux and precarious conditions. Because of the volatility of its recent
history, Cuba is a society that assumes unpredictability rather than stability, and thus the
mentality necessary for managing for resiliency pervades throughout. Adaptability is
ensconced into the national collective psyche. Time and again, Cubans have made use of
whatever resources, knowledge, and capacities they have at their disposal to weather the
disturbances they have been confronted with, and have demonstrated remarkable flexibility
and adaptability in the continued functioning of the socialist project in the face of many
hardships.
What lessons can be learned from the Cuban experience? The historical trajectory and
unique political and economic conditions of the socialist island nation make it difficult to apply
any lessons learned from Cuba to other contexts across the globe. However, some general
principles may be derived from the Cuban experience that could inform how resilient food
systems might be fostered elsewhere. The development of human and social capital amongst
the nation’s people has been essential in their collective ability to innovate and adapt to
disturbances, to address shared problems, and to garner the political will necessary to gain
widespread support for food system reform. The existence of established networks of
government ministries, research institutions, and NGOs that link all sectors within the Cuban
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food system at every scale has allowed for the development of cohesive strategies for
confronting the nation’s food system challenges and the generation, dissemination, and rapid
adoption of new policies, knowledge, and methodologies across the system. Increased
decentralization of food production and distribution and greater local autonomy in decision
making have allowed for more scale-appropriate responses to system feedbacks, the
incorporation of local ecological knowledge into food production, and greater flexibility within
the food system. Finally, the adoption of a diversity of types and scales of food production, the
substitution of agrochemical and petroleum inputs for biological substitutes, the overall
reduced dependency on externally produced inputs, and the widespread adoption of
agroecological methods have all contributed to potentially enhanced ecological resiliency.
It must be noted, however, that measurements and assessments of resiliency were not
a part of this research. The aim was not to definitively determine whether the Cuban food
system is resilient or not. In fact, research on SES resiliency has not reached a point where we
are able to answer a yes/no question about a system’s overall resiliency. Rather, it is generally
agreed upon that certain traits of social-ecological systems will likely lead to greater resiliency,
and based on our understandings of these traits, we may make informed hypotheses about
whether a social-ecological system is moving towards or away from greater resiliency. Further
research into SES resiliency may begin to establish methodologies for the measurement and
assessment of resiliency, including the development of appropriate metrics, which could allow
us to answer questions such as the one posed by this thesis more definitively. For now, given
the many traits of SES resiliency exhibited by the Cuban food system, we may speculate that
the reforms of the past two decades have enhanced the island nation’s food system resiliency .
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It must also be noted that Cuba, of course, is a socialist nation with a centrally planned
economy, and there exists no private sector or private property rights that would pose a
challenge to the unified efforts to reform the nation’s food system in a capitalist society. This is
why an organiponico can exist on some of the most desirable land within the city of Havana,
which would be the equivalent of locating an urban farm on 5th Ave in Manhattan. Much of the
successes of Cuba’s food system reforms are due to this reality. Yet, as has been detailed in this
report, Cuba has moved from a system of food production that in many ways mirrored
industrial food production and green revolution technologies in nations across the world, to a
more self sufficient, less input dependent, and arguably more resilient system. The nation has
also ensured, during severe economic crises and continuous shortages of resources, that its
people still obtain adequate access to food. If and when predicted global disturbances such as
peak oil, climate change, and greater economic volatility begin to impact the globalized flows of
food upon which much of the world depends, many nations may begin to look towards Cuba as
a model for how to respond.
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