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alimentaria: modelos basados en agentes y redes
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ABSTRACT The aim of this article is to introduce two methodological strategies that
have not often been utilized in the anthropology of food: agent-based models and social
networks analysis. In order to illustrate these methods in action, two cases based in ma-
terials typical of the anthropology of food are presented. For the first strategy, fieldwork
carried out in Quebrada de Humahuaca (province of Jujuy, Argentina) regarding meal
recall was used, and for the second, elements of the concept of “domestic consumption
strategies” applied by Aguirre were employed. The underlying idea is that, given that
eating is recognized as a “total social fact” and, therefore, as a complex phenomenon,
the methodological approach must also be characterized by complexity. The greater the
number of methods utilized (with the appropriate rigor), the better able we will be to
understand the dynamics of feeding in the social environment.
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RESUMEN En este articulo presentamos dos modalidades metodolégicas que atin no han
sido muy utilizadas en la antropologia alimentaria. Por un lado, nos referimos al anélisis
de redes sociales y, por otro, a los modelos basados en agentes. Para ilustrar los métodos,
tomaremos dos casos de materiales clasicos de la antropologia alimentaria. Para el
primero usaremos los platos de comida de un relevamiento hecho en la Quebrada de
Humahuaca (provincia de Jujuy, Argentina) y, para el segundo, utilizaremos algunos
elementos del concepto aplicado por Aguirre de “estrategias domésticas de consumo”.
La idea subyacente es que, dado que la alimentacion se reconoce como un “hecho social
total” y, por lo tanto, como un fenémeno complejo, el abordaje metodologico debe
seguir necesariamente esa misma caracteristica. Mientras mas métodos utilicemos (con
el grado de rigor adecuado) mejor estaremos preparados para comprender la dinamica
alimentaria en el medio social.

PALABRAS CLAVES Antropologia; Alimentacion; Simulacion por Computadora; Dina-
micas no Lineales.
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INTRODUCTION

According to Marcel Mauss,” what later
became a theoretical axiom, feeding is a
“complex social fact.” This does not only
imply that feeding involves every social
aspect (economic, religious, legal, political,
among others), but also comprises core as-
pects, that is to say, physiological and psycho-
logical, involving all aspects simultaneously.
Feeding is, for human beings, an issue that
covers from the molecule to the symbol. But
on a daily basis, feeding is a phenomenon that
takes place more than once per day, and it is
perceived as something complete and total,
even blurring its origins and causes. Thus,
the division set forth in this work is merely
analytical.

If feeding is understood as a complex
phenomenon, the methodological tools with
which it is attempted to be described (or ex-
plained, no intention of triggering an episte-
mological debate) should also be complex.
In this sense, we have always claimed that in
the anthropology of food it is necessary to use
both quantitative and qualitative methods,
as each of them covers different aspects of
the problem, and if adequately combined, a
more complete comprehension of the phe-
nomenon is accomplished.

In this article we pretend to introduce
two methodological tools that help provide
meaningful contributions to the anthropo-
logical study of feeding. On the one hand,
we refer to the analysis of social networks,
which is a relational methodology, different
from classical analyses that are attributive,
in which the units of analysis are defined
and features of them are mentioned.? This
methodology is based on the connection
among nodes, thus the approach is com-
pletely different. On the other hand, we refer
to agent-based models, which are computer
simulation models® that enable a deeper
knowledge of the topic being studied and
to try out different scenarios applying the
caeteris paribus clause (a novelty in Social
Sciences at least outside the range of the clas-
sical quantitative methodologies).

Due to the fact that methodological tools
depend directly on the theoretical framework,
we will have to consider different points of
view regarding the usage of the analysis of
social networks or agent-based models. In
other words, all of the methodologies chosen
require a particular perspective, a way of un-
derstanding the world, which makes sense of
it. Regarding the theory, the key is the proper
identification of its levels: there will be a hy-
pothesis in a general level, and another having
a mid-range.”’ Methodology tends to connect
mid-range theories with empirics, given the
fact that the general theory is responsible for
providing the main grounds, and it is the one
that states the assumptions. In the analysis of
social networks, it is important to identify the
relationships that govern the players.? In the
case of agent-based models, what is relevant
is the identification of the rules used by social
players in their actions.® In the first case, the
emphasis is placed on relational character (the
social relationships chosen); in the second
case, the stress is placed on the normative
aspect (from the player’s point of view).

In this article, we will introduce two
cases that aim at demonstrating the advan-
tages and disadvantages of using this type of
methodology. Regarding the technical pro-
ficiency necessary to be able to use them,
what really matters is not the technological
knowledge, but the way of thinking and ap-
proaching the scientific problems. We might
say that technological knowledge is, in a
way, spurious; what is truly hard is to change
the way of thinking and understanding that
the stress is placed on the relationships, in
the case of social network analysis,” and on
the abstraction of the rules of conduct, in the
case of agent-based models.® Therefore, the
objective is purely didactic, with the purpose
of tempting the curious researcher to taste
these new methodologies and to learn about
them, in order to, in case of rejecting them,
do it based on clear grounds and not on pre-
conceptions or trend effects.

Finally, we would like to mention that
these methodologies are framed within
what is known as complexity theory and
chaos theory. These theories, which are the
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updating of the classical systemic theories,
constitute what is known as “algorithms of
the complexity,”®© that is to say, they are al-
gorithmic expressions of complex or chaotic
phenomena. The networks, with their “little
world” behavior or their “networks free of
levels” setting, make it possible to appreciate
(in their wider sense) a complete range of phe-
nomena that was formerly suspected but not
formalized. Agent-based models enable us to
observe how the emerging behaviors are gen-
erated, that is to say, features that cannot be
inferred from their initial conditions and that
are highly sensitive as they respond to all the
actors, relationships and contexts involved.
These theories and their corresponding meth-
odologies are not specific, in the sense that
they enable us to address different types
of problems, regardless of their semantics.
Consequently, they are classified within the
theoretical concepts of middle range. In other
words, they require, in order to be correctly
understood, a set of hypotheses that provide
them with specificity. In this case, they depend
on the general concepts of an anthropology
of food. This topic will be further discussed
in the corresponding sections of each of the
methodologies introduced.

The empirical data included in this ar-
ticle was taken from my PhD thesis® and is
based on the fieldwork carried out between
2005 and 2010 in Quebrada de Humahuaca,
a region located in the province of Jujuy
in the Northeast of Argentina. This area is
characterized for being located amid the
Oriental and Occidental ranges of the Andes
Mountains. The direction of the Quebrada
is South-North, rising towards the northern
region until it meets what it is known as
Altiplano(highlands) or Puna. Human set-
tlement in this area dates back to more than
10,000 years ago, and agriculture was intro-
duced 4,000 years ago."?

ANALYSIS OF SOCIAL NETWORKS

Before starting with the example of social net-
works, we consider it necessary to establish

some relevant distinctions. The concept of
networks is widely spread, especially re-
garding the use of web platforms called social
networks. The methodology introduced in
this article is slightly connected to Facebook,
Twitter, or LinkedIn, although these websites
can be used as a subject matter. We prefer to
define these platforms as cyber networks.

In general, there are three usages iden-
tified for the concept of network. First,
network is used in the metaphorical sense.
In scientific bibliography, the term network is
often used to refer to a more or less cohesive
group, generally of people, that share certain
connections among them."" This usage does
not go deeper into the formal aspects of the
network, but strictly in the metaphorical as-
pects: a network is adopted, but no research
is made on it. Second, the pure meaning of
the term networking is a concept in itself. In
this case, it refers to the possibility of acting in
a network (also not clearly defined, without
specifying its components). This is what
people working in public relations or mar-
keting usually do — they deal with networks
intuitively, taking advantage of the situation.
Third, there is the formal concept, which is
the one being introduced here, that considers
the components and the features of the re-
ticular phenomenon.® What really matters
here is the structure of the network and the
measures that can be applied to it. Here, it
is not important to know (from a theoretical
point of view) if the network is composed
of people, institutions, goods or any other
thing; what it is truly important is to define
the nodes and ties correctly.

The origin of social network analysis, in
reference to the last definition, dates back
to the 18" century, when mathematician
Leonard Euler set the basis for the Graphs
Theory, starting from a classical game of his
time that consisted of crossing the Seven
Bridges of Konigsberg, without repeating any
of them and returning to the starting point.
Euler found the answer, or we might say,
the “no-answer,” given that it is impossible
to cross all bridges without repeating some
of them. From this, he developed the Graphs
Theory. His abstract answer implied a change
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in the way of coping with problems that later
resulted in the nomenclature based on points
or nodes and edges or ties.

The social network analysis, in con-
nection to social sciences, dates back to the
1950s, when anthropologist John Barnes
coined the term “social network” in order
to study African societies and their rela-
tionship during the decolonization period."?
Although the concept and the related meth-
odology were not quite taken into account
by the discipline in its mainstream form, as
from the 1990s, partly as consequence of
being able to use personal computers (and,
therefore an enormous computing power),
and the social outbreak of the world wide
web, this way of approaching the studies
started to be increasingly popular (although
it is important to clarify that it does not make
part of the main methodological background
of social sciences yet).

In strictly descriptive terms, a social
network may be described as an entity con-
taining nodes and ties. A node is simply a
unit that represents the object of the con-
nection. A tie is merely a connection be-
tween at least two nodes. What is considered
to be a node or a tie depends only on the
researcher’s imagination.? In general, units
of analysis tend to be used as nodes (whether
people or group-institutions), and the binding
features as ties (flows of goods, services, or
any other entity, among those nodes). From
this simple definition, it is possible to obtain
centrality measurements and other types of
measurements that enable us to distinguish
the underlying structure of the phenomenon
and observe, for instance, who is placed in
the central position (who has more ties), who
connects network areas (who acts as a bridge
between two areas of the reticular network),
or what level of cohesion has the network as
awhole (how connected it is). Each node may
have attributes, that is, features that define
it beyond its reticular value. At the same
time, each tie may have different origins: its
presence/absence may be mentioned, it may
be routed, and it may be weighted (that is,
each tie may have a greater or lesser flow
measured in some kind of units).

The social network analysis applied
to a network of foods consumed in
Quebrada de Humahuaca

For this PhD thesis,® we decided to use the
social network analysis and to process the 24
hours-meal recalls, developed in the fieldwork
carried out in Quebrada de Humahuaca. The
idea was to try to apply this methodology in
order to observe if different eating patterns
among the household units studied could
be found. Generally, meal recalls are quan-
titatively processed (for instance, observing
frequencies), and even though in the thesis
we applied that traditional methodology, we
also intended to study their structure from the
social network analysis point of view.

The starting point was a two-mode
network, that is a network in which the entities
are of two types; for instance in our case, fam-
ilies and food. We originally had data of each
household unit and the food they consumed
in the last 24 hours. Therefore, we did not
have a square matrix, but a rectangular one
(there is no similarity between the number of
columns and the number of rows). In general,
for the analysis of social networks, it is rec-
ommended to use square matrices in which
not only the number of columns and rows
matches in their cardinal sense, but also in
their semantic nature. That is, the labels of the
columns and the rows must be the same. We
used the classical procedure™: we extracted
two one-mode networks from a two-mode
network. This means that in our example,
two families were connected if both had con-
sumed the same type of food and, on the con-
trary, two foods were connected in case one
family had consumed both (Figure 1).

We built the network we worked with
(in this work represented as a graph) from
this matrix. From the two networks taken,
we only worked with the one containing the
food (Figure 2).

The graph is displayed in such a way that
foods having the greater number of ties are
placed in the middle, and those having less
ties are located in the peripheral area. One of
the keys for understanding these type of net-
works is that they do not consider, at least in
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we examine the reticular data, it can be ob-
served that industrial food takes the central
place, but homemade baked food is placed
extremely close to them. This shows what
can also be seen in our fieldwork and that,

Lamb stew

use both according to the possibilities and
the particular suitability.

That is to say, in this case, social network
analysis was used as an extra test of what we
have observed in the fieldwork. Both eating

i Wheat soup
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Industrial dairy products

emolina soup

Industrial sweets

Oat soup

Stew
Homemade juices

O Families M Foods

Figure 1. Two-mode network made on the basis of 24 hours recalls. Quebrada de Humahuaca, Jujuy,
Argentina, 2008.

Source: Diaz Cordova.®
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patterns (industrial and local) cannot be no-
ticed in classical statistical analyses, mainly,
because foods produced in the local sphere
are not found in the formal markets. The only
way of observing that situation is by carrying
out the classical anthropologic fieldwork,
from which a new type of information arises,
connected to the practices and representa-
tions of actors and the meaning people
give to their eating acts. Although this was

" Industrial dairy products

[ Industrial food

observed and registered time after time, as it
directly affected one of our main hypotheses,
we decided to test it in a different way. That
is how we used the social network analysis as
a way of observing the phenomenon from an
independent perspective.

Due to its extension, we will not be able
to present all the measurement alternatives
that the social network analysis offers. In
addition to the level (amount of ties), which

Corn

eneric meat

Lamb stew

B Local food

Semolina soup

Figure 2. One-mode network displaying the food consumed by the different families.
Quebrada de Humahuaca, Jujuy, Argentina, 2008.

Source: Diaz Cordova.®
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is displayed in this work, there are other
measures that may be found in our PHD
thesis,® particularly from the food anthro-
pology area.

AGENT-BASED MODELS

Agent-based models are a formalism whose
origin dates back to the cellular automata;
therefore, in order to understand the former
ones, we need to know, at least, what the
latter are.

A cellular automata is a mathematic
model of a dynamic system.™ It can be
defined as a collection of discrete and de-
terministic cells in a row, in a grid, in x di-
mensions, in which the value given to each
cell is a binary feature (presence or absence,
on or off, alive or dead, true or false, and so
on), and whose state is updated throughout
an also discrete period of time, according to
the state of the neighboring cells.” When we
refer to a discrete period of time, we mean
that it is not a permanent extension of time
for this type of model; that is, as in turn-based
games, where each player has a period of
time on his own (as in chess). The collection,
whether in a row, in a grid, or in more di-
mensions, might have a well-defined edge or
connect the ends among them. This second
option is the most chosen one, and it can be
distinguished if we think of a Pac-Man board
(where the little ghosts and the Pac-Man
itself went out by one of the sides and came
back in by the other side). The update is per-
formed in a discrete and synchronous way;
the neighborhood tends to be orthogonal, or
it may also include diagonals (in the case of
a grid, two dimension); the neighboring radio
is defined in advance and can be of 1 (the
neighboring cells) or x, depending on the re-
searcher’s intentions.

In social sciences, these type of models
are often called “board” models. There are
some famous ones, like the one developed
by Thomas Schelling in 1969, which con-
tributed to model racial segregation problems,
in which it is shown that it is not necessary to

be an active racist in order to attain well-dif-
ferentiated geographical areas according
to ethnic groups (ghettos). A similar model,
but developed in an independent way, was
Sakoda’s model, in which it was attempted to
observe the behavior of Japanese people in
relocation fields in the US during the Second
World War.®1617)

Agent-based models are extensions of
cellular automata. First, agents that are placed
on the board appear. These agents may have
different features, and their values are not
restricted to binary values: they might be of
any type that the researcher considers to be
convenient. In some kind of virtual sense,
therefore, agents live in the board. Second,
each cell of the board is not restricted to only
two binary values, it might also be enunciated
the amount of variables considered to be con-
venient for each cell and assign them a de-
sired quality (that is, variables may contain
any type of information); this makes the board
computationally active and makes it possible
to simulate almost everything on it.

An example can illustrate in a better way
the power of agent-based models. Probably,
the most famous implementation should be
“Sugarscape,” a model developed by Joshua
Epstein and Robert Axtell."® This model con-
sists of a board in which a resource called
“sugar” is distributed non-randomly. The dis-
tribution follows a pattern of circles, where
the most orange area matches to the bigger
concentration of the resource, as displayed in
Figure 3.

In figure 3, the dark orange area indi-
cates that the cells of that region have more
units of “sugar” than the areas having a
lighter orange color. Once the resource is
consumed, depending on the user’s interest,
it may grow again immediately, gradually, or
not grow at all.

Agents who “live” on this board have a
set of features: vision ability (measured ac-
cording to the number of cells that they can
see), metabolism (which indicates the amount
of “sugar” needed by each agent in order not
to die due to starvation), and age (updated in
each “turn” of the system and which, once it
reaches a limit raffled randomly among the
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agents, determines its death). In accordance
with the features of the board or world and
that of the agents, a set of rules are set up
in order to indicate both the conduct of the
agents and the conduct of the world. These
rules state, for instance, how much the sugar
should grow, once consumed, and they also
indicate the way in which agents should
distinguish, regarding their visual capacity,

Figure 3. Visualization of the
distribution of the resource (sugar) on
the board of the Sugarscape model -
in accordance with setting shaped by
Netlogo.

Source: Centre of Interdisciplinary Science.™

which cell contains the biggest concentration
of sugar, go towards there, and then consume
all the resources found. What is not consumed
by the metabolism will be stored. Figure 4 dis-
plays an example of a board with the agents.
This model, with its evident simplicity,
makes it possible to simulate complex phe-
nomena. For example, the authors show
how an uneven distribution of wealth occurs,
or how social Darwinism can be rejected
by means of a model, or how a disease can
spread or a cultural identity can be developed.
1% One of the keys of these types of models is
that they enable play with the heterogeneity of
the agents and their environment. In contrast
to statistical models that require certain homo-
geneity so that the measures have meaning, or
qualitative models that emphasize diversity,

agent-based models enable the exploitation of
the best of both worlds, defining themselves as
an excellent area to test qualitative hypotheses
and observe how, from the local interactions,
large statistical summaries are produced. In
conclusion, these types of models are not
quantitative nor qualitative, they are placed in
a phase transition, in an intermediate method-
logical gap. As Reynoso states:

The ABM (agent-based models), with
their little ants and their sugar prizes,
undoubtedly have a touch of stupidity,
as if the real life were too large for them;
but, in the process of their treatment,
one forces oneself to reflect on the over-
flowing implications of any statement
on a cultural world ruled by nonlinear
principles.©

An agent-based model about food
exchange in Quebrada de Huamahuaca

The model developed and presented in this
work is the result of the fieldwork carried out
in Quebrada de Humahuaca,® which served

Figure 4. Visualization of the
distribution of the agents and the
resource (sugar) on the board of the
Sugarscape model, in accordance with
setting shaped by Netlogo.

Source: Centre of Interdisciplinary Science.™
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as a resource in order to abstract certain rules
regarding eating behaviors, specifically con-
nected to the food reciprocity and exchange,
and apply them in the agent-based model.

When working with an artificial society,
it is a priority to bear in mind the slice of
reality selected. The holistic fiction of eth-
nographic writing shatters when facing the
restrictions imposed by computers. The
design of a model of this type demands some
methodological decisions to be made, given
that not everything can or must be simulated,
but a selection criteria that fits the set of hy-
potheses chosen must be implemented.

The great advantage presented by
Artificial Societies — one of the names of the
agent-based models used when working with
social data — is that they enable each unit se-
lected as the focus of the simulation—in our
case, household units—to be different among
them. The variability of each agent is one of the
keys of the potentiality and that is what moves
this methodology away from the assumptions
that govern statistical models,® where it is
necessary to reduce the diversity of subjects
for the benefit of the measurements that sum-
marize all the data, such as the average or the
standard deviation. This diversity feature is,
at the same time, what places these models
closer to the ethnographic perspective. The
advantage that artificial societies have over
ethnography is the possibility of observing in
real time (in computing terms) the dynamics
of the phenomenon that is under analysis, as
well as reproducing it, verifying the observa-
tions made in the real world or suggesting
new ties and connections.

From our perspective, artificial societies
are a complement to the anthropologist’s
methodological baggage, which adds dy-
namism and synthesis to ethnographical vari-
ability (used as supply) and, at the same time,
they have the ability to express and describe
the results obtained in statistical terms, if it
were necessary.

It should be mentioned that artificial so-
cieties are able to play the role of the oper-
ative and methodological complement of
theoretical concepts connected to habitus?
or with the agency,?" making it possible to

observe (within a controlled environment)
how they develop and which is the scope
that the subjects’ actions have (whether they
are people, household units, or any other rel-
evant concept).

We try to observe the consumption dy-
namics of two types of foods (industrial and
local) in connection with two aspects: 1) food
supply through purchase or production, and
2) food supply through reciprocity and ex-
change with neighbors and relatives.

If we consider the concept of “domestic
strategies of consumption,”?? it can be
noted that the “diversification of the supply
sources” is within its dimensions. This means
that the sources from which the household
units stock up on food are diverse and are not
located in only one place. In this sense, one
of the sources to be taken into account is the
exchange of food within the extended family
inner circle (within which close friends are
included). In other words, food supply is
not only connected to the different types of
stores where goods can be purchased, for the
contributions made by the State as well as
by some other non-governmental organiza-
tions and food exchanges outside the formal
system are also included.

In these informal dealings among rela-
tives, food coming from rural production of
the Quebrada is traded, and that is what we
pretended to represent in this agent-based
model.

But the origin of food, their belonging to
industry or local production, became evident
only when we analyzed the data gathered
during the fieldwork, as this information
cannot be found in or inferred from official
statistics. It can be observed, in the social
networks registered in the urban areas that
were previously displayed, that there is an
important, although not absolute, presence
of industrial food. There are also, in an out-
standing position, some foods considered to
be local, such as homemade bread or goat
cheese. The urban area did not have a 100%
matching with industrial food consumption,
as there were also local food productions.
During the interviews held, the complexity
of the eating system was made clear. As from
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these interviews it was revealed, to all its
extent the influence of local production and
the alternative circuit of the capitalist market,
which are part of the consumption strategies
of the household units.

We tried to replicate this dynamic in
our artificial society: industrial and local food
consumption heterogeneously distributed
within a spatial location, where industrial
food is observed in the rural area and local
productions are spotted in the urban area.

For its in silico (simulated) replication,
we work based on the eating behavior rules
registered during the daily interaction with
people in the fieldwork.

We assumed, for our agent-based model,
that the household units were not differen-
tiated for their income, but for their possibil-
ities of: consuming industrial food or local
production food. In this artificial society, we
removed all household units which had high
income and that, therefore, could satisfy their
eating needs more easily. Having a higher
income enables, although food demand is
always inelastic (tends to have a limit),??
the possibilities of election (and prevision)
to multiply in accordance with that same
income. In the world we have created, ine-
quality was not based on the income or the
property owned by people, but on their ge-
ographical location. We are aware that we
have created a fiction, but in any case, one
interested in and consistent with the objec-
tives of one of the aspects of the research.
The flexibility of the artificial societies is one
of their most valuable contributions.

Let us now describe our system. In Figure
5, a screen in which a board divided into two
areas, one green and the other one grey, is dis-
played. Within the green area, there are gray
squares distributed on the lower section of
this area. There are little houses that represent
our household units, randomly distributed all
over the board. The green area represents the
rural area, whereas the gray one constitutes
the urban area or, in other words, the place
where it is possible to get industrial food.
Each little house represents a household unit
that has edges coming out of each of them
and that connect them with other little houses

distributed on the board. These bonds rep-
resent the social ties of the household units,
which, in some cases, have one bond; in
other cases, two bonds; they might occa-
sionally have three bonds; and there might be
a reduced number of cases having more than
three bonds. The rule that assigns those bonds
is the random rule. All household units are
visited, and a bond with another household
unit is randomly assigned to each of them.
The restriction is that one household unit
cannot have a bond with itself. We should
not forget that the pseudo random used by
the computer tends to have a gaussiana dis-
tribution. We decided that the best way of
establishing bonds was by randomness, due
to the fact that we considered that distribution
adjusted to what we observed in the field; that
is, although in real life people do not bond
randomly, there is a background that deter-
mines the types of bonds created. The truth is
that the final setting (for our objectives) is very
similar to the principle of randomness, espe-
cially because in this work we take as a bond
principle the possibility of exchanging food in
a predetermined direction, and that goes from
the countryside to the city and not neces-
sarily social relationships as a whole. Certain
studies state that, for example, sexual bonds
or friendship bonds comply with a power
law within a society.”'? Throughout our ob-
servations, we did not find that people from
the urban area send industrial food to their
acquaintances in the rural area, but we did
observe the opposite: a lot of people having
connections in the rural area carry some foods
that are always produced locally from there.

The consumption of industrial food in the
rural area is due to its proximity to the urban
area (the gray zone in our model) and to the
stores distributed within the rural area (gray
squares) (see Figure 5). As from this concept,
we measured the distance to those places,
and in accordance with those measurements,
we implemented a random criteria again: as a
household unit approaches to one of the gray
areas, the probability of obtaining industrial
food increases.

Among the commands identified in the
interface (Figure 5), there is a Setup key,
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Figure 5. Visualization of the distribution of household units within the rural and urban
areas, in the NetLogo interface. Quebrada de Humahuaca, Jujuy, Argentina.

Source: Diaz Cordova.®

which configures the scenario, executes the
routines that create the urban area, the rural
area and the stores, and it also creates and
distributes the household units and their
bonds.

Furthermore, through the Setup function,
the foods that household units have by default
are assigned. The starting point is always a dis-
tribution in which the urban household units
have purely industrial food, whereas the rural
household units have only locally produced
food. The Go key sets the system permanently

in motion, that is to say, it does not perform
one round and stops, but it continues until the
user decides to stop the performance. Within
the Go routine, household units exchange
foods with their bonds in the rural area, and
then they supply themselves with food: if the
household units are located in the green area,
as it was previously stated, the distance to the
gray area determines the probability of getting
industrial food; if this does not occur, then the
household units supply themselves with lo-
cally produced food.
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In this work, foods were classified into
three groups for two variations. We divided
the food pattern into cereals (including all
types of vegetables); meat (all types of meat),
and others (including everything else). This
classification is, at the same time, divided
into local and industrial food. All this sim-
plification regarding real life information is

justified in the objective of the model pro-
posed, which is to observe in a dynamic way
how these foods distribute accordingly with
the supply strategies of the household units:
on the one hand, the exchanges, and on the
other hand, the self-consumption, and lastly,
the possibility of obtaining industrial food in
the formal market.
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The interface has a control called “nrotot”
that defines the number of household units
that are going to be drawn in the world. There
is also another control called “field” that
determines the percentage of people living
in the rural and urban areas. As it is shown
in Figure 5, that value is 30, which means
that 70% of the population live in the urban
area, whereas the remaining 30% live in the
rural area. Finally, there is a control called
“markets” which indicates the number of
stores that may be found in the rural area. In
this version, the possibilities go from 1 to 6.

In Figure 5, to the right of the scenario,
it can be seen that the interface has a variety
of controls that enable monitoring of what
is happening with the food in every round
(each tick). The first six controls show the
general distribution of foods, divided into
local and industrial foods and into food cat-
egories. The following twelve controls show
those same foods, as they occur regarding
the area. In this way, the diverse local and
industrial foods are well differentiated, in the
countryside and in the city as well.

As it was previously mentioned, we
started the runs (that is, the execution of
the program) with a distribution that corre-
sponds with the hypothesis we stated at the
beginning: everyone living in the urban area
consumes industrial foods and everyone
living in the rural area consumes local foods.
Figure 6 shows what happens after some
rounds (ticks), in this case 10.192. The distri-
bution stabilizes, and foods from one and the
other category appear in the city and in the
countryside as well. Of course, a tendency is
always displayed: there are more industrial
foods in the city, whereas there are more lo-
cally produced foods in the rural area. What
does this show? On the one hand, it shows
that the eating pattern, just as it happens in
real life, differs from one area to the other
and is not homogeneous, as it has been as-
sumed in the first place, and on the other
hand, that one of the keys is the exchange
processes driven by reciprocity, which en-
ables a certain influx of locally produced
foods towards the city. The fact should be
highlighted that, in our model, the only way

to obtain locally produced foods is from the
bonds that the household units maintain
among them and not by acquiring them in
any market from the city, as it is frequently
observed that occurs in the Quebrada (a clear
difference between the model and reality).

What we intended to test with this model
was the possibility of reproducing, with
special care, a few eating attitude patterns
and behaviors shown by the people from the
Quebrada and to reflect on the information
provided by the field, but from a perspective
that does not admit rhetorical games, but that
imposes a specific definition even if it is op-
erative and circumstantial. Models based on
players are not a panacea, for they do not sub-
stitute other methodologies; they enable us to
verify if our hypotheses have any trace of re-
ality or at least of plausibility. They allow us
to get to know, from a different point of view,
the phenomena being studied. The key, as it
has been previously stated, is not in the tech-
nical control, but in the epistemological look;
in the possibility of materializing that mental
model that always occurs, and that because
of its inevitable nature, is always present. The
best way is to treat models, simply, as a way
of thinking.

CONCLUSIONS

We have tried, so far, to present two
methodologies that are not commonly used
in the food anthropology field. On the one
hand, the social network analysis, and on
the other hand, the agent-based models.
These two ways of looking at the world are
embodied within the theoretical movement
of the complexity and the chaos. Due to
the signs indicating that the universe and
everything involved in it is complex, then
what could be better than using tools that,
with their limitations, account for that evident
complexity? Food anthropology is a fertile
field for methodological experimentation; as
feeding is a “total social fact”™ and its own
study is naturally multidisciplinary, and the
methodological experimentation turns out to
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be necessary. We cannot decline methods
due to assumptions or prejudices; they have
to be tested, and their scopes and limitations
must be verified. We have to be ready to
change our point of view and to adapt it to
the methods requirements, without forcing its
own architecture. A right balance as defined
by Aristotle is one that can only be attained
in the praxis.

Social network analysis, from our expe-
rience, has the advantage of clarifying certain
underlying structures, whose existence is sus-
pected or not. It enables, on the one hand,
to verify or refute the hypotheses, but on the
other hand, it is also a discovery tool. In our
case, from the fieldwork, it began to be evident
that food patterns (industrial and local) were
not separated in the urban area, at least not in
the way we have suspected at the beginning.
Consequently, we decided to apply the social
network analysis to the data already collected,
which is also interesting, due to the fact that
it can be used similarly with the data that was
not conceived in terms of networks and with
the data deliberately collected. Therefore, we
transformed the 24 hour-meal recalls into re-
ticular data, prone to being analyzed using the
classical tools of the social network analysis,
in order to understand which food had more
connections, at what distance was each food
from the others, what degree of cohesion the
net had as a whole, and so on.

One of the most evident disadvantages
that social network analysis has is that the
analyses are synchronic, that is, they take
a picture from a specific moment in time.
Although many theoretical movements such
as structuralism or functionalism use a syn-
chronous approach, it does not avoid the fact
that their possibilities are, in a way, limited
by that feature. In the case of social network
analysis, there is a methodological possibility
of observing the trajectory of a network for a
period of time although, it must be said, it has
certain algorithmic difficulty. In any case, this
limitation shows which is the methodology
scope, preventing theoretical confusions in
this regard."

Regarding agent-based models, we
believe that the main advantage is how

problems are approached, which is one of
the requirements of these types of method-
ologies. The main issue here is to choose
which players (or agents) will be relevant
and which characteristics they will have. The
same applies to the scenario created, as well
as for the relationships among players and
between players and environments. In our
case, we were interested in simulating the re-
ciprocal connections related to food, within
the Quebrada context, where the market and
the local production coexist. That is to say,
we were interested in applying by means of a
computer one of the practices that constitute
the “domestic strategies of consumption”??;
in this case, the diversification of the supply
sources in their particular aspect of reciprocal
exchange of food. We intended to reproduce
that exchange dynamic, exactly as it has been
observed in the fieldwork: that synthesis of
what we observed, participated in, and re-
corded what actors say and do, as well as
what they say that they do. It was clearly ev-
ident that the reciprocal pattern cohabitates
within the market and that the local food has
certain resilience power.

Models based on actors help to under-
stand the dynamics of what is happening in
the social environment under study. One of
their virtues is that they make it possible to
play with different features and diverse set-
tings; they are tools that enable us to know
the ethnographic area from a different per-
spective, in which the control is clearly
exercised by the one in charge of creating
the model (social actors and researchers).
Accordingly, there are already authors re-
ferring to a “participant simulation,”? quite
similar to participant observation, but applied
to the agent-based models.™

The big disadvantage of these types
of models are that they require certain al-
gorithmic expertise. To a certain extent,
knowing the possibilities of the programming
language in which the model will be de-
veloped enables us to take a better look at the
possibilities offered. Another risk that may
be detected is the “fallacy of reality,” which
consists of trying to simulate everything that
occurs in the field, creating such a complex
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model that it may attempt against the ad-
vantage of simplicity. In order to be able to
use models based on players correctly, the
key lays upon choosing and isolating those
elements from reality that for some reason

are considered to be relevant, either because
players make reference to it or because the
researcher’s theoretical framework has so
indicated.
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