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Abstract: The present article aims to analyze the insertion of tilapia tank-nets producers in social networks
and their influence on the information transfer within the network, from a group of fish farmers located in
a reservoir in southeastern Brazil. Exploratory methods characterize this research, which has a qualitative
approach based on a multi-case study. Roster method conducts the network research taking into account the
limited number of actors in the network and the identification of all. This article allows an understanding of
the influence of frequency, time and value attributed to the exchange of information among fish farmers. The
trust degree in the relationships between fish farmers was measured through a Social Network Analysis (SNA)
with the help of the UCINET® software. The results show that the transmitters of more information are the
same that present themselves as central in the network and those who have the most valuable information.

Keywords: social networks; fish farming; social capital; Social Network Analysis.

Resumo: O presente artigo tem como objetivo analisar a insercdo de produtores de tilapias em tanques-
redes em redes sociais e sua influéncia na transferéncia de informacGes dentro da rede, de um grupo de
piscicultores localizados em um reservatdrio no sudeste do Brasil. O artigo se caracteriza como exploratorio,
de abordagem qualitativa, a partir de um estudo multicaso. A pesquisa de redes foi conduzida pelo método
Roster, apropriado levando-se em consideracdo o numero limitado de atores na rede e a identificacdo de
todos. Este artigo possibilita uma compreensdo da influéncia da frequéncia, tempo e valor atribuido as
trocas de informacdes entre os piscicultores. O grau de confianga nas relagGes entre piscicultores foi medido
a partir de Analise de Redes Sociais (SNA) e utilizagdo de software UCINET®. Os resultados mostram que os
transmissores de mais informagdes sdo 0s mesmos que se apresentam como centrais na rede e aqueles que
possuem as informacdes mais valiosas.

Palavras-chave: redes sociais; piscicultura; capital social; Analise de Redes Sociais.

Resumen: El presente articulo tiene como objetivo analizar la insercién de productores de tilapias en
tanques-redes en redes sociales y su influencia en la transferencia de informaciones dentro de la red, de
un grupo de piscicultores ubicados en un reservorio en el sudeste de Brasil. El articulo se caracteriza como
exploratorio, de abordaje cualitativo, a partir de un estudio de casos multiples. La investigacion de redes
fue conducida por el método Roster, apropiado teniendo en cuenta el nimero limitado de actores en la
red y la identificacion de todos. Este articulo permite una comprensién de la influencia de la frecuencia, el
tiempo vy el valor atribuido a los intercambios de informacion entre los piscicultores. El grado de confianza
en las relaciones entre piscicultores fue medido a partir de Analisis de Redes Sociales (SNA) y utilizaciéon de
software UCINET®. Los resultados muestran que los transmisores de mas informacion son los mismos que
se presentan como centrales en la red y aquellos que poseen las informaciones mas valiosas.

Palabras clave: redes sociales; piscicultura; capital social; Analisis de Redes Sociales.

! The authors would like to thank FAPESP (2014/16075-2) for the research grant awarded to the first author to
develop the research that originated this paper.

2 Universidade Estadual de Maringa (UEM), Maringd, Parana, Brasil.
® Universidade Estadual Paulista (UNESP), Tup3, Sdo Paulo, Brasil.

II\TTERAQC)ES, Campo Grande, MS, v. 20, n. 3, p. 659-678, jul./set. 2019



660 Raiane Real Martinelli; Gessuir Pigatto;
Timoteo Ramos Queiroz; Mario Mollo Neto

1INTRODUCTION

The modern approach to management theory presents the organization/enterprise as
an open system, starting from the premise that there is an interdependence between the
microsystem (organization) and the macro system (environment in which it is inserted) (CURY,
2012; GODFREY; MELIN, 2008). Morgan (1996) and Daft (2008) emphasize that the concept of
openness determines that organization and environment must be in a constant and mutual state
of interaction and dependence since, for an open system to survive, it needs to interact with
the environment, adapt to it, consume and export resources to it. Godfrey and Melin (2008)
complement that the organization actions can be better adapted and the objectives reached
with the knowledge, tools, and processes of the microsystem, besides the understanding of the
context where it is inserted.

From these arguments, it can be emphasized that the interaction of each organization
with the environment implies in relating with other organizations, thus arising the theme of
inter-organizational relations. For Rzepka (2017) inter-organizational relations broaden the
understanding that cooperation among independent entities tends to be considered as one
of the most important development trends in contemporary value creation mechanisms. The
configurations of inter-organizational relationships are diverse and vary according to the purpose
of the organizations involved and the type of interaction between them.

One type of relationship between organizations that has been gaining prominence is the
so-called Social Network (RIVERA; SODERSTROME; UZZI, 2010; MONAGHAN; LAVELLE; GUNNIGLE,
2017). According to Grandori and Soda (1995), organizations linked by social networks maintain
informal and purely social interactions, devoting themselves to the exchange of information and
resources without the use of any formal contract.

Despite its informality and apparent simplicity, much is argued about the importance of
social networking for the survival of organizations of all kinds.

Perhaps the most fundamental characteristic of network theory (though not unique to it)
is the focus on relationships among actors as an explanation of actor and network outcomes,
according Borgatti, Brass and Halgin (2014). The functioning of organizations, according to Borgatti
and Foster (2003) and Borgatti et al. (2009) involves more than formal hierarchical structures
within them or inter-organizational relationships formally governed by contracts. Thus, much of
what is decided within or between organizations comes from informal interactions.

In this way, the perspective of social networks is focused on the interactions between
the actors and not on the attributes of each of them individually, where the goals are not set in
isolation and their behavior is not always strictly selfish (ABROMOVAY, 2000; KENIS; OERLEMANS,
2008). Also for Ahuja (2000), several studies have indicated that the agents’ positions in
interorganizational networks can influence the behavior of the agents and their results.

Studies on interorganizational relationships usually investigate industries, companies
providing various services, as well as their relationship with public agencies. Despite the scarce
theory in the agribusiness sector, the study of social networks is also extremely important, since
informal relationships, in many cases, have the power to consolidate organizational dynamics and
interfere in decision-making processes (NEIVA; BRITO, 2008). Some studies have tried to fill this
gap, such as Maertens and Barrett (2013), Xiong, Wang and Zhu (2016) and Johny, Wichmann
and Swallow (2017).
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From this reflection, the focus area of the study was fish farming in Brazil, specifically
the production of tilapia in a tank-net. In order to better contextualize this object of study, it is
pointed out that fish farming is the main aquaculture activity, accounting for 86.6% of all Brazilian
continental aquaculture (BRASIL, 2011), with tank-nets being the main modality of growing fish
farming in Brazil. Ayroza (2009) specifies that tank-nets are used in intensive cropping systems
and should be allocated to areas with high and continuous water renewal.

A very popular species in national fish farming, the Nile tilapia (Oreochromisniloticus), has
well-defined (genetics) technology for tank-net production. It should also be noted its rusticity
(adaptation to intensive cultivation and resistance to diseases) and good performance (high feed
conversion rate and fingerlings production all year round) (AYROZA et al., 2005; SANDOVAL JR.
et al., 2013).

Sampaio and Braga (2006) point to the fact that water reservoirs destined to the generation
of electric power, irrigation, and other purposes have been used for the installation of fish farming
projects in tank-nets in a progressive way. A large number of damned areas in the hydroelectric
plants can be considered one of the factors that contribute to the growth of projects with tank-
nets. The implementation of these tanks in areas already impacted by dams reflect less use of
permanent preservation areas and also minimize the exploitation of natural fish stocks, which
leads to good environmental appeal (AYROZA; AYROZA, 2012).

The data show that fish world consumption has grown significantly over the years. Food and
Agriculture Organization of the United Nations (FAO, 2016) data show thatin 1960 were consumed
9.9 kg per person per year, and in 2014, consumption reached 20 kg. In addition to consumption,
the production also grew (8%) in the same period, reaching a volume of approximately 167.0
million tons of fish in 2014 (FAO, 2016).

This world average, however, hides a marked discrepancy in the distribution of fish
consumption by regions (CREPALDI et al., 2006). Asian and Nordic countries have per capita fish
consumption above 60 kg per year (FAO, 2016), while Brazil recorded an average consumption
of 11.2 kg per personin 2011 (BRASIL, 2013). Even with low per capita consumption, Brazil has
seen anincrease in the demand for fish and seafood. The data for 2011 represents an increase
of 14.5% over the one registered in the previous year (BRASIL, 2013).

The fish can come from two activities: extractive fishing and aquaculture, the latter having
grown an average of 8% per year in Brazil from 2004 to 2014. This growth made fish production
the largest increase in the national meat market (KUBITZA, 2015). In 2011, 1.4 million tons of
fish were produced in Brazil, with continental aquaculture accounting for about 39% of this
production, reaching 544.5 thousand tons (BRASIL, 2011).

Based on what has been presented on the importance of fish farming in Brazil and its
growth in national production and consumption, as well as the contributions of the Social
Network theory in relation to interorganizational relationships and network performance,
the present research has the following question: How the insert of tilapia fish farmers in
social networks impact on the transmission of information between members? The article
aims to analyze the insertion of tilapia tank-nets producers in social networks and their
influence on the information transfer within the network. As a scope of analysis, a group of
fish farmers located in the reservoir of hydroelectric power plants (HPP), called HPP Canoas
|, located between the states of Parana and S3o Paulo, southern and southeastern Brazil,
will be investigated.
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The paper is divided into five main parts, including this introduction. The second section
presents a theoretical review on aspects of social network theory and Social Network Analyses
(SNA). The third part presents the methodology used in the study. After the methodology, the
results are described and discussed and, finally, the conclusions of the study are presented.

2 THEORETICAL REVIEW
2.1 Social networks

According to Granovetter (1985), throughout the history of economy, two extreme and
antagonistic visions permeated the analyzes of organizations behavior in their social relations.
On one hand, classical and neoclassical economists present a sub-socialized view of the human
action on the economy, where social relations would affect it minimally and the decisions of
economic agents would be taken from extremely rational behavior (GRANOVETTER, 1985). On
the other hand, modern sociologists and economists emerge with a super socialized view, where
social pressure is greatly valued and treated as a determinant on economic behavior.

Granovetter (1985) however, defends a balance between the two extremes cited when says
that economic agents are not like atoms outside a social context, but they are not purely conditioned
by the social categories in which they are inserted as if ready-made scripts guided their actions.

From this thought, it can be said that the functioning of organizations involves more than
formal hierarchical structures within them or interorganizational relationships formally governed
by contracts. Thus, much of what is decided within or between organizations comes from informal
interactions. Thus, network can be understood by a group of actors or social entities that are
linked (interrelated) through a set of connections / contacts, achievement is possible to exchange
information, resources, or both (BORGATTI; FOSTER, 2003; BORGATTI et al., 2009).

Nodes and ties, where the nodes represent the actors (individuals, organizations) and the
ties, the relationships between them, give the composition of a network. For Borgatti, Brass
and Halgin (2014), the dyadic ties link up through nodes to form a system of interdependencies,
allowing network explanations to be sought not only within actors but also in their network
environments. For Borgatti et al. (2009) the ties among actors can be of many different types,
such as friendship, competition and can be characterized along multiple dimensions, such as
duration, frequency, and the like.

Tomaél and Marteleto (2006) emphasize that social networks refer to people, organizations
or other social entities that connect through relationships motivated by friendship (RIENTIES;
NOLAN, 2014), work or information sharing. For Lyon (2000), friendships can be calculative and
instinctive forms, and that the relationship and the type of reciprocity developed in friendships is
considered to be different from a simple working relationship. Thus, in the field of organizational
studies, social networks have informality in intercompany relations as a fundamental characteristic,
since they do not have any kind of agreements or formal contracts (AMATO NETO, 2008).

For Inojosa (1999) and Schlithler (2004), social networks are products of a process of shared
experiences and situations of demands and problems. It is noticed that the isolated equation
is not enough, establishing a commitment among its members, to the point of calling such
alignments as networks of social commitment. Agents inserted in formal or informal networks
can easily develop reciprocity, and thus generate mutual benefits, with the construction of social
capital (PUTNAM, 2001).
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For Adler and Kwon (2002), social capital is understood roughly as the goodwill that is
engendered by the fabric of social relations, by individuals or groups, and the source lies in the
structure and content of actors’ social relations. For Coleman (1988), social capital is unlike all
other forms of capital once is not found in the actors, but in the relations with other actors,
facilitating the actions of individuals within the structure. According to the author, social capital
is a resource between families and communities, which introduces a socio structure approach.
Putnam (1993) expands the scope of the collectivist approach including in elements of definition,
sense of pertain, community cooperation, civic engagement and norms of trust and reciprocity.

For Borgatti and Foter (2003), Colleman and Putnam understand a group’s social capital
in terms of broad cross-cutting interconnections among all group members. Adler and Kwon
(2002) complement that the effects of social capital begin from the information, influence and
solidarity provided by the actor.

Putnam (1993) and Adler and Kwon (2002) analyzes the importance of the social capital
involved in networks for the good progress of governments and the economy. They point out
that network of civic engagement promote robust norms of generalized reciprocity, in the sense
that a person can do a favor to someone, in the expectation that the same person, or another,
will return a favor. Networks, according Putnam (1993) also tend to facilitate coordination and
communication, and amplify information about the reliability of other individuals. Stocks of social
capital, such as trust, norms, and networks, tend to be self-reinforcing and cumulative. Successful
collaboration in a venture builds connections and trust- social resources that facilitate future
collaboration in other unrelated tasks. Like other public goods, from clean air to safe streets, social
capital tends to be undervalued by private agents. This means that social capital must often be
a by-product of other social activities. Social capital usually consists of bonds, norms and trust
transferable from one social environment to another (PUTNAM, 1993). Putnam complements
Coleman (1998) who had defined three key components for social capital: trust or the expectation
and obligations of informal relations, information channels, and norms with effective sanctions.

For Adler e Kwon (2002) the amplitude of the social capital concept reflects the fact that
social ties of one kind (e.g., friendship) can be used for different purposes (e.g., moral and material
support, work and nonwork advice), creating what Coleman (1988) call the appropriability of
the social structure.

For Putnam (2001) agents insert in formal or informal networks can easily develop
reciprocity and thus there can be mutual gains, central idea of social capital, in my view, is that
networks and associated norms of reciprocity have value for people insert. Borgatti and Foster
(2003, p. 993) go further and assert that “in the most general terms, the concept about social
capital is about the value of connections”.

For Adler e Kwon (2002) the social capital is sources available for actors according to their
location in the structure of their social relations. The authors point out we can distinguish conceptually
three dimensions of social structure, one being social relations. In this case, for the authors, gifts
and favors exchanged, constitute the dimension of social structure underlying social capital.

For Putnam (2000), two forms of such structural social capital exist: horizontal ties between
people with similar characteristics in terms of their shared social identity, also called the bonding
social capital (group of farmers within a village); and vertical ties, which would be the ties between
groups with different characteristics, comprise relations of respect and mutuality between people
who know that they are not alike in some socio-demographic ways. For Carrillo Alvarez and Riera
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Romani (2017), to discriminate social capital between bonding and bridging allows to classify
the links between the members of the group in terms of homogeneity.

For Adler e Kwon (2002), in Putnam and Coleman views, the social capital of a collectivity
(organization, community) is not so much in that collectivity’s external ties to other external
actors, but mainly in its internal structure. Putnam (2001) emphasizes the existence of a very
dense, interconnected, multiplex form of social capital (for example, farmers living in the same
district, part of the same cooperative and attending the same church and club) as well as very
thin, almost invisible forms of social capital (for example, farmers who occasionally meet in the
same store of inputs).

2.2 Social Network Analysis (SNA)

The purpose of SNA is to study the influence that the relational structure, in which
individuals or organizations are embedded, can have on their behavior (MARTELETO, 2001). Some
concepts are important to understand the operation of the SNA method. Firstly, two elements
are fundamental for a network to exist and for it to be analyzed: actors (nodes) and relations
(ties). Knoke and Yang (2008) show that actors in a network can be individuals or organizations
(formal or informal).

The network concept emphasizes the fact that each actor has ties to other actors, who may
be connected to a few or many actors and so on (WASSERMAN; FAUST, 2009). These authors
cite the ties (or types of relationships) that are commonly employed in SNA, among them: a)
evaluation of one person for another (when expressing friendship, connection); b) transfer of
material resources (business transactions, loan of objects); ¢) membership association (joint
participation in social events, belonging to the same social club); d) behavioral interactions
(conversations, messaging); e) physical connection (a road, a river or a bridge connecting two
points); f) biological relationship (affinity).

For Borgatti, Brass and Halgin (2014), the structure of a group — the pattern of who is
connected to whom- is as consequential for the group as are the characteristics of its members.

SNA produces metrics for both actor analysis and network structure analysis (VALENTE et
al, 2008; BISWAS; BISWAS, 2017; ZHAO; ZHAO; CUI, 2017). One of the actors-level metrics (or
nodes) is centrality, which, according to Borgatti, Everett and Freeman (2002) and Rossoni and
Hocayen-da-Silva (2008), can be classified in degree centrality; closeness centrality; betweenness
centrality. Table 1 shows how these measures are defined.

SNA also produces metrics related to the network structure, such as density and
centralization of the network (KIM et al., 2011; ZHAO; ZHAO; CUI, 2017). According to Kim et
al., (2011) and Ahuja, Soda and Zaheer (2012), the network density refers to the total number
of ties in a network in relation to the number of total possibilities of ties that could be formed.
While network centralization is related to the distribution of power or control in the network
(ZHAO; ZHAO; CUI, 2017). Kim et al. (2011) point out that the network with the greatest possible
centralization is the one that presents the star-shaped structure, that is, a single node in the
center is connected to all other nodes and these other nodes are not connected to each other.

Likewise, the lowest degree of centralization occurs when all nodes have the same number
of connections to each other. Network centralization and density are interconnected measures,
so that the smaller the network centralization the greater its density (KIM et al., 2011; ARAOS;
VERGARA, 2015).
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Another possible property to be identified in a network is the relational cohesion of the
pairs of actors. Understanding cohesion occurs through the intensity of the relationship, such as
whether it is strong or weak or whether the relationships are short or long-term (SACOMANO
NETO, 2004). The author reflects that although cohesion is related to density, care must be
taken not to confuse the terms: while density is a variable relative to the overall structure of the
network, cohesion refers to the relationships between the pairs of actors in the network.

Table 1 — Definition of centrality measures

Centrality

Description / definition Example
measures
"F" connects to all other actors in the network, so it has
high degree centrality (100%)
Based on the number :'FD;\
of ties connecting a B e W oty
network actor directly to (e E
Degree other actors. The analysis et
Centrality made by measuring the

number of connections B ~——,
that an actor has within ( \A)
e
the group. 1]
r’c'\.
=

"F"is a central actor in the network, so that its total
geodesic from all other points on the network is smaller

o than that of other actors. "F" has high closeness centrality.
Based on the proximity

) (a)

or "geodesic" of an actor
from the other actors in a -
network. Calculated from D)
Closeness o ¥ @

R the minimum number of |
centrality :

connections that an actor

needs to travel to access
any other point in the

network.

O —~®

"F" mediates between "B" and "E", actors that would be
disconnected in the absence of "F".

“‘._{D .

Based on the ability of a
given actor to connect “‘-
with multiple actors who

Betweenness .

. do not connect directly

centrality ) :

andactasanintermediary

of interactions of these
non-adjacent actors. wc

Source: Prepared by the authors from Borgatti, Everett and Freeman (2002), Rossoni and Hocayen-da-Silva (2008)
and Giuliani and Pietrobelli (2011).
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Borgatti (2005) and Borgatti, Brass and Halgin (2014) research often conceives of networks
as pipes or roads and implicitly or explicitly constructs a model of expected flows through the
network. Measures of centrality provide estimates for each of the node, of the times or frequency
of arrival, of something flowing through the network, for example, the information.

Hannemann and Hiddle (2005) explain that network surveys are conducted from a
population identified and not from a sample, because according to them when we select an
actor, they may choose other actors in their relationship who may not be in the sample.

To analyze such configurations, network research methods are proposed, such as: (a) Ego
Network: indicated when it aims to collect information from an actor and his peers, without
establishing links between these peers; (b) Ego network with connections: provides the selection
of focal actors and then the identification of other actors belonging to the network of the first
selected. Subsequently, it is determined which actors are connected to each other; (c) Snowball
Method: each actorin aninitial list indicates a set of other actors with whom they have ties, which
form the second list. In turn, the actors included in the second list identify other actors, and so on.
This process repeats until no other actors are found or until a deliberate stop of the researcher
occurs, due to time, financial resources or because the new actors indicated are very marginal to
the group studied; (d) Complete network method: requires the collection of information about
the ties of each actor with all other actors, which allows very powerful descriptions and social
structures analyzes (GIULIANI; PIETROBELLI, 2011; ARNABOLDI et al., 2017).

The latter is also defined by Thaden and Rotolo (2009), as “Roster” (or “complete list”),
where the researchers present to the interviewee a list containing the names of all the actors that
compose the network to be analyzed and ask them to identify with whom they have relationships.
This method minimizes the risk of data loss due to possible forgetfulness of the respondents
since each of them has a complete list of other network actors to consult before answering the
questions about relationships (GIULIANI; PIETROBELLI, 2011).

It is important to note that the Roster method can only be used when the set of actors that
compose the network is known in advance by the researcher and is more suitable for network
researches with a limited number of actors (BUTTS, 2008; THADEN; ROTOLO, 2009).

3 MATERIALS AND METHODS

Exploratory methods characterize this research, which has a qualitative approach based on
a multi-case study. The instrument used for data collection was the semi-structured questionnaire
where the interviewees were tilapia fish farmers in tank-nets inserted at HPP Canoas | reservoir.
The questionnaire was validated after the application of a pilot form applied in the presence of
one of the reservoir fish farmers.

Considering the characteristics of the population and the objectives of the paper, the
research of networks was conducted by the Roster method, as described by Komarudin et al.
(2013). The method is appropriate for this research taking into account the limited number of
actors in the network and the fact that the researcher has contact with support entities (Sdo
Paulo Agribusiness Technology Agency [APTA], s.d., and Parana Institute of Technical Assistance
and Rural Extension [EMATER-PR], s.d.) that made it possible to identify them.

A list containing the names of the 12 actors that make up the network of fish farmers at
HPP Canoas | reservoir was elaborated, with four in the state of Sdo Paulo and eight in the state
of Parana. The interviews took place between August and September 2015.
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To analyze the relationship between fish farmers each fish farmer interviewed was asked
about the type or degree of relationship he has with other fish farmers installed at HPP Canoas
| reservoir, and the possible answers would be: 0) “I have no relationship”; 1) “association
member”; 2) “neighborhood”; 3) “friendship”; and 4) “family/ affinity”; generating a proxy from
the centrality and density in the network.

Regarding the relationships with inputs suppliers (fingerlings and feed), tilapia buyers and
technical advisors, the interviewees were free to quote with whom they relate. Thus, the focus
of the study came from the fish farmers who maintain their tank-nets at HPP Canoas | reservoir
and extended upstream and downstream to the agents of the production, which may or may
not be located in the same region. Information on fingerlings suppliers (FLS), feed suppliers (FS),
tilapia buyers (TB) and advisors (ADV) come from the views and opinions of the interviewed fish
farmers, who were the only ones interviewed. They were asked about people and companies
from whom they buy fingerlings and feed, to whom they sell their produce and to whom they
turnin case of technical or management doubts. From the fish farmers responses to the block of
relational questions, tables and matrices were created in order to begin the mapping of networks
with the software UCINET’, version 6 (BORGATTI; EVERETT; FREEMAN, 2002).

It was decided not to question the interviewees directly about trust in the relationships
between fish farmers. Instead, it was adopted that trust would be given by the sum of frequency,
time and value attributed to the information exchanged.

The degrees of the centrality of each fish farmer was used for frequency, time and value.
The trust was calculated from a heuristic, based on Born and Frey (2017), Vie et al. (2017), and
Quifiones and Rusu (2017) from the arithmetic average (without weighting) of these values, as
shown by the equation:

() = Lf}+uﬂr}+w} (1)
Where,
f (tr) = trust function
f  =relationship frequency
t = relationship time
v =value attributed to the relationship

4 RESULTS AND DISCUSSION

For a better understanding of the results on the networks where the fish farmers are
inserted, they will be presented in two sections, the first being the network relationships between
fish farmers and the second the network relationships between fish farmers and other agents
of the chain.

4.1 Relationship between fish farmers

Each fish farmer interviewed was asked about the type or degree of relationships he has
with other fish farmers installed at HPP Canoas | reservoir, and the information obtained through
the form was treated and mapped, as can be seen in Figure 1 and Table 2.
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Figure 1 — Relationship map between fish farmers

B -FishFarmers

1.0 - Association member
2.0 - Neighborhood

3.0 - Friendship

Source: Prepared by the authors using the UCINET® Software.

The network relationships between fish farmers, given by a square matrix 12 x 12 (twelve
respondents), following the foundation of Grandori and Soda (1995), is a social network dictated
by neighborhood ties and friendship. Deepening into the theory of Brand and Verschoore (2014),
it is characterized as an asymmetric social network when different actors have different levels of
power (or centrality). It is also a network in which the pairs of actors have high cohesion (strong
ties relationships) and, therefore, tends to a dense network (a large number of connections and
strong connections), but with structural holes, since not all fish farmers relate to each other.

The relationship degree 4 (family/ affinity) was not mentioned by any fish farmer, so
the highest relational degree found in the network is the friendship relation (degree 3). When
analyzing the relationships between farmers, traders and agricultural input suppliers, Lyon (2000)
shows the value of friendship in the social network.

As shown in Table 2, FF6, FF9, and FF10, followed by FF5, had the highest degree centrality.
This centrality was obtained by dividing the number of existing relationships (for each fish farmer)
by the number of possible relationships, which, in this case, are 11. According to Wasserman
and Faust (2009), Scott (2017) and Durmusoglu (2013), FF6, FF9 and FF10 have greater visibility
and are in direct or adjacent contact with other actors. These actors are essential agents in the
process of searching and implementing the of knowledge transfer and information sharing. In
addition, play an important role of coordination in the group.

The FF6, FF9, and FF10 fish farmers have all the connections and enjoy high degree
relationships (friendship) which contributes to greater centrality and prominence in the network,
as stated by Zhao, Zhao and Cui (2017). This result also corroborates Adler and Kwon (2002) and
Borgatti (2009) who emphasize friendship as an important form of social capital in the formation
and strengthening of social relationship

The other fish farmers have a lower degree centrality than those mentioned, with FF1
having the lowest degree centrality, with only 5 out of 11 possible links. This may be due to its
short operation time exploring the activity (less than a year).
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Table 2 — Centrality measures: relationship between fish farmers

Degree Closeness Betweenness
FF1 45.455 64.706 0.000
FF2 72.727 78.571 1.909
FF3 63.636 73.333 0.727
FF4 63.636 73.333 0.303
FF5 81.818 84.615 3.273
FF6 100.000 100.000 8.242
FF7 54.545 68.750 0.000
FF8 72.727 78.571 1.485
FF9 100.000 100.000 8.242
FF10 100.000 100.000 8.242
FF11 63.636 73.333 0.303
FF12 54.545 68.750 0.000

Source: Prepared by the authors using the UCINET® software

The FF6, FF9, FF10 and FF5 fish farmers have high values for closeness centrality because
they do not have to go through many other ties to reach other points in the network. In addition,
they behave as intermediating agents, causing other non-adjacent fish farmers to be linked, even
indirectly. Consequently, they present the highest values of betweenness centrality.

It is interesting to note that the most evident fish farmers in the network, FF6, FF9, and
FF10, are located in Parand’s side of the reservoir and have been in the tilapia production area
in the region for a long time (more than ten years). This fact contributes to the high recognition
by the others and in the development of intense relations throughout the years.

In addition, FF6, FF9, FF10, and FF5 are members of fish farmers associations, which gives
them greater visibility, besides being involved in discussions about the activity. Participating in the
association, in addition to the proximity of the place of residence (all located in Parana) brings
these producers to the more dense form of social capital proposed by Putnam (2001).

An interesting observation is that the fish farmers of Sdo Paulo have more strong ties
relationships with the fish farmers of Parana than with each other. This can be inferred from the
fact that Sdo Paulo fish farmers act shorter in this activity. They look for the most experienced
fish farmers (Parana fish farmers) to help with their doubts (mainly of a technical nature) instead
of turning to the neighborhood fish farmers who are also young, both in age and in time in the
activity.

Fish farmers were also asked about the frequency of information exchange with each other
and the value of this. The fish farmers assigned frequency notes for information exchange with the
other fish farmers inserted at HPP Canoas | and also the value of this information exchanged, as
represented: “Low value information” (information that does not cause productive and economic
impact); “Moderate value information”; and “information of great strategic value” (information
that allows significant improvements in productive and economic level).

Related to the frequency of information exchange, FF6, FF9, and FF10 are the ones that
provide information that is more constant to other fish farmers, in their own view. Other fish
farmers when asked who receives information more frequently endorse this attribute. This
characteristic was expected since, in terms of the frequency of information exchange, fish farmers
have similar perceptions.
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Regarding the value attributed to the information received from each fish farmer, P9 is more
centralized on the network, so those who receive it consider the information he disseminates
of high strategic value. FF6 and FF10 are also important fish farmers because of the value of the
information they give to others. The value attributed to the information received from these fish
farmers has more relation with the time and experience (more than 10 years) that they have in
the activity than with the schooling and age group. The fact that FF6, FF9, and FF10 are part of
fish farmers associations and frequently participate in discussions about the activity may confer
greater value to the information passed on by them.

4.1 Trust between fish farmers

Trust is an important attribute of social networks, since many of the decisions made by
actorsin a network can be based on what they know about other actors and, consequently, their
trust or distrust on them (RAJ; BADU, 2017; BO et al., 2017; XIONG; LIU; CHENG, 2017).

Table 3 — Level of trust attributed to each farmer based on frequency, time and value of
information exchanged

Frequency Time Value Trust
FF9 90,90% 90,90% 90,90% 90,90%
FF6 81,81% 81,81% 81,81% 81,81%
FF10 81,81% 81,81% 81,81% 81,81%
FF2 72,72% 72,72% 72,72% 72,72%
FF5 72,72% 72,72% 72,72% 72,72%
FF8 72,72% 72,72% 72,72% 72,72%
FF3 54,54% 54,54% 54,54% 54,54%
FF4 54,54% 54,54% 54,54% 54,54%
FF1 54,54% 45,45% 45,45% 48,48%
FF11 54,54% 45,45% 45,45% 48,48%
FF7 27,27% 27,27% 27,27% 27,27%
FF12 27,27% 27,27% 27,27% 27,27%

Source: Prepared by the authors.

The values obtained for trust for each of the fish farmers can be checked in Table 3 in
descending order (higher trust level to lower trust level).

Corroborating with the previous results, the FF6, FF9 and FF10 fish farmers obtained a higher
level of trust, taking into account the high frequency that they exchange information with other
fish farmers, the time-space in which they exchange them and the value that the information
passed by them has for other fish farmers.

On the other hand, three fish farmers from Sao Paulo (FF1, FF3, and FF12) had a relatively
low trust level, 48.48%, 54.54% and 27.27%, respectively. This is due to the lower frequency, time
and value of the information exchanged by these fish farmers. The explanation is in the shorter
time of these individuals in tank-net fish farming activity, as well as in the lower articulation
observed among the fish farmers from Sao Paulo than among the ones from Parana.
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4.2 Relationships between fish farmers, fingerlings and feed suppliers, buyers and advisors:
extended network

The fish farmers were asked about people and companies from whom they buy fingerlings
and feed, to whom they sell their produce and to whom they turn in case of technical or
administrative doubts.

Figure 2 shows the complete network of relationships, i.e., fish farmers and other agents.

Figure 2 — Enlarged network map
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Source: Prepared by the authors using the UCINET' software

The enlarged network is also an asymmetric social network, since it does not have formal
contracts with suppliers and buyers, and the actors do not have equal levels of centrality. However,
unlike the fish farmer network, the expanded network has besides fish farmers, upstream and
downstream producers (fingerlings and feed suppliers, buyers and advisors) linked by weak ties.

Itisimportant to remember that, according to Granovetter (1973), although they are called
“weak ties”, they are as important as strong ties in the relational structure of the network. This
can be explained in case of non-routine situations. For example, in the case of the occurrence of
a disease affecting the reservoir and consequently all fish, the information exchange condition
is faster in the network formed by strong ties. However, information and potential solutions are
not under its control, but in the network of weak ties (extended network).

Based on the relationship between fish farmers and expanding to the network that includes
fingerlings and feed suppliers, buyers and advisors, it is possible to verify that FF5, FF6, FF9, and
FF10 also play important roles.

The absence of FF5 and FF9 in the network would leave buyers, suppliers, and advisors
with fewer connections, but not isolated. The importance of these agents (suppliers, buyers, and
assessors) in the analyzed network would be reduced, since P5 and P9 are fish farmers with average
production considered high, buying inputs and selling tilapia with high frequency and quantity.

Onthe other hand, buyers such as TB4 (attached to FF10) and TB6, TB7 and TB13 (attached
to FF6) would be completely isolated if FF6 and FF10 were absent from the network. Although FF6

INTERAQ()ES, Campo Grande, MS, v. 20, n. 3, p. 659-6780, jul./set. 2019



672 Raiane Real Martinelli; Gessuir Pigatto;
Timoteo Ramos Queiroz; Mario Mollo Neto

exploits the activity in Parana, TB6, TB7, and TB13 are in the state of Sdo Paulo in municipalities
more distant from the reservoir. The distance and the fact that they only have a connection with
FF6 in the network in question may indicate that they buy from this fish farmer for relational
reasons (friendship and trust) and not for logistical feasibility or only economic results.

For the analyzed network, the buyer market is pulverized, being formed by intermediaries,
refrigerators, fish-pay and food establishments. Fingerlings (FA) and feed suppliers (FR) are
part of a concentrated market characterized by the high scale of production, technology, and
knowledge required. Consequently, certain tilapia buyers have less force in the network, being
more dependent on fish farmers (less bargaining power) than fingerlings and fish suppliers are.

Regarding the relationships with agents upstream of tilapia production, as fingerlings and
feed suppliers, the factors presented by the fish farmers were product quality, trustin the supplier
and price paid for the product (cost-benefit).

In the case of the relationship with advisory agents, three fish farmers (one from Parana
and two from S3o Paulo) reported not to resort to anyone specialized in cases of administrative
doubts. The other fish farmers mentioned the EMATER (one), the members’ council (five), the
father (two)* and other fish farmers (one). On technical issues, most (eight fish farmers) mentioned
turning to fingerlings, feed, and vaccines suppliers, which have some type of academic training
as veterinary medicine, animal husbandry, and others. In the case of Parand’s fish farmers, five
of them also resort to the advice provided by EMATER, while S3o Paulo’s fish farmers reported
not receiving orientations from institutions. Two of them mentioned seeking information on
courses and fairs related to the fish farming activity.

5 CONCLUSIONS

The objective of the present paper was to analyze the insertion in social networks of agents
producing tilapia in tank-nets. For this, a group of fish farmers installed at HPP Canoas | reservoir
was interviewed, sheltering twelve tilapia producers in tank-nets.

It was possible to perceive that the most inserted fish farmers in the network are those that
the other fish farmers consider transmitting information of greater value. They were experienced
in the activity, working with aquaculture in tank-nets for a long time. Since schooling and age
range differ among them, this seems to be the most influential factor to highlight these fish
farmers in the analyzed social network.

The same three fish farmers identified are also cited as the main transmitters of information
within the network. The experience of these actors, in relation to the others, and the participation
in associations contribute to their prominence. The search for information with the other members
of the network, to the detriment of technicians, reinforces the positioning of friendship as the
greatest relational degree found in the network.

The trust degree in relationships among fish farmers measured indirectly from the
frequency, time and value attributed to the information exchanged, corroborated the previous
analyzes, showing that the agents who transmit more information and of greater value are the
same three fish farmers mentioned as more central in the network.

It was also possible to verify that the other agents of tilapia production, with which fish
farmers have relationships, have different characteristics. While fingerlings and feed suppliers are

* The fathers who acted as consultants, although fish farmers, are not in the network
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concentrated due to the high scale of production, technology, and knowledge to be invested, the
buyer’s market for tilapia is sprayed. The factors presented by fish farmers for the relationships
with the agents upstream chain were product quality, trust in the supplier and price paid for the
product (cost-benefit).

For future studies, it is recommended to analyze in a deeper way the benefits that the
insertion in networks brings to the fish farmers, identifying, for example, if the higher level of
insertion in the network allows economic gains due to greater bargaining power with inputs
suppliers and tilapia buyers.
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