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Abstract

Social Network Analysis (SNA) in peasant organizations in Cémbita, Colombia, examines
how relationships between different actors influence organizational dynamics and the
circulation of knowledge. Using a mixed approach, four peasant organizations were charac-
terized through interviews and SNA using UCINET 6.0, KeyPlayer 2.0, and NetDraw 2.192
software to identify key actors, information flows, and structural indicators. The results
show that the source actors tend to be external, especially entities such as SENA, input
suppliers, and technical advisors, while producers play the main role as disseminators
and coordinators within each organization. The indicators of density, average degree,
geodesic distance, diameter, components, and centralization show variability among the
networks: Tierra de Quesos and Acuadindmica show greater cohesion and internal com-
munication. In contrast, El Olivo shows greater connection and decentralization. However,
all networks show levels of fragmentation and dependence on certain strategic actors,
which increases their organizational vulnerability. The results suggest that strengthening
internal ties and diversifying coordinating actors could improve the adaptive capacity of
these peasant organizations; establishing the effect of these strategies on organizational
sustainability will require longitudinal evidence linking network structure to concrete
sustainability outcomes.

Keywords: social network analysis; structural indicators; key actors; knowledge flow;
peasant organizations

1. Introduction

Social network theory embraces the fact that connections between people are impor-
tant because they transmit behaviors, habits, and information, defining the boundaries
of knowledge [1]. In this sense, Social Network Analysis (SNA) allows us to identify
the relationships of commitment, trust, and power between the actors involved in the
implementation of agri-environmental proposals, influencing the activities and decisions
of these actors and, therefore, the success or problems of their implementation [2]. Social
networks can be defined as sets of actors (individuals, groups, communities, organizations)
that maintain relationships with each other in [3], and are based on the principle that agents
and their actions are not autonomous, but interdependent [4].

Opver the years, SNA has gained popularity not only in its own discipline of sociology,
but also in the analysis of political and biological phenomena and agricultural issues [5].

The evaluation of social network analysis indicators becomes a valuable tool for
understanding the relationships and interactions between actors participating in an organi-
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zational form. SNA demonstrates versatility where there are tools that allow the immensity
of relationships to be visualized, with the particularity of performing a compatibility
analysis between networks [6].

Peasant organizational structures play an essential role in addressing social challenges
in the lives of farmers, such as the struggle for their rights and the resolution of cases
that affect their lives and modes of production [7]. Formed through social, productive,
and cultural relationships, peasant organizations in Colombia have been discovering,
constructing, and assuming a critical and dynamic conception of territory. The community’s
relationships with both internal and external actors (social or institutional) should favor
symmetry, reciprocity, and the role of the food community in the social and political
component of the peasant organizational process, highlighting the revaluation of social
practices such as the traditional solidarity organization of the peasantry [8].

In other words, communities build territories by appropriating spaces with projects
that give a sense of belonging [9]. Thus, the existence of relationships and connections
between participants, motivated by the exchange of experiences, knowledge, and mutual
aid, is important for the formation of a network [10].

Barrios et al. [11] address the strategic role of Peasant, Family, and Ethnic Community
Agriculture (ACFEC) organizations in Montes de Marfa, a traditionally agricultural terri-
tory between Bolivar and Sucre, in the Colombian Caribbean, presenting a comprehensive
analysis of the socioeconomic dynamics marked by conflict and thus building strategies
for associativity, innovation, efficient resource management, and territorial equity. They
conclude that ACFEC organizations have the opportunity to be a driving force for sustain-
able development and reconciliation in the mountains when they have empowerment tools
based on collaboration and agroecological practices.

Based on the strategic nature of Ecuador’s cocoa development, Pltia Panta et al. [12]
analyze cocoa SMEs, where associativity emerges as a crucial response to strengthen small-
scale producers and reduce inequality in the value chain, which not only enhances the
global competitiveness of Ecuadorian cocoa but also promotes the economic and social
growth of producing communities. Factors of change such as product distinction and
quality, government regulations, credit management, and product value are recognized as
having a positive influence on the production chain.

Recent studies confirm the analytical value of SNA for rural development: it has
been used to identify structurally important actors for the dissemination of agricultural
innovations [13], and to examine how network structure conditions the resilience and
adaptive capacity of farming systems [14,15]. However, most of this literature has examined
innovation diffusion or value chains at regional scales, single organizations, or networks
of individual farmers. Comparative structural characterizations of several small peasant
organizations with distinct production systems coexisting within a single municipality
remain scarce, particularly in the Colombian context, and few studies combine key-actor
identification (source, disseminating, and articulating roles) with whole-network indicators
to diagnose organizational vulnerabilities. This gap limits the design of locally grounded
strategies to strengthen peasant associativity.

In the municipality of Cémbita, Colombia, peasant organizations with different pro-
duction systems are the basis of the local economy: production of dairy products and
their derivatives, potato production, vegetable production, and peasant markets. The
research aims to study the configuration of peasant social networks in the municipality
of Cémbita, Colombia, based on SNA. The study provides indicators of the behavior of
peasant organizations in a territory that contribute to their strengthening and, consequently,
to economic dynamics.
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2. Materials and Methods

The methodology considers two subsections that allow for a comprehensive approach
to the subject of study. The first corresponds to the geographical framework, followed
by the methodological design of a mixed approach, which combines quantitative and
qualitative techniques in the development of the research.

2.1. Geographic Context

The study was conducted in the municipality of Cémbita, located in the Central
Eastern province of the department of Boyac4, Colombia [16]. The area covers 149 km?,
70% of which is rural. Specifically, the research included the villages of San Rafael, San
Isidro, Santa Barbara, San Francisco, La Concepcién, and the urban area of the municipality,
where the peasant organizations under study are located (Figure 1).
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Figure 1. Area of influence of the research in Cémbita (Boyaca).

2.2. Methodological Design

The research was mixed in nature, with qualitative and quantitative aspects, seeking
to compile and analyze information in a process of identifying, characterizing, and relating
actors within an organization. It used a non-probabilistic intentional sample based on the
attributes in Table 1. The four organizations were identified from the records of the Chamber
of Commerce of Tunja, the Secretariat of Agriculture of Boyacd, and the municipal office for
agricultural promotion and socioeconomic development of Cémbita. They were selected
because, taken together, they cover the main productive activities of the rural economy of
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the municipality. Fieldwork was carried out between 2023 and 2024: a structured survey,
which included the name-generator questions described in Section 2.3, was administered
face to face to the members of each organization who agreed to participate.

Table 1. Attributes and characteristics for the selection of the non-probability purposive sample.

Attribute Characteristic

With a presence in one or more villages in the
municipality of Cémbita, Colombia.

Each of the organizations has a different type of
production process: dairy and dairy product
production, potato production, vegetable production,
and Mercados Campesinos Comunitarios.

The selected peasant organizations are involved in one
of the main areas of the municipality’s rural economy
(agricultural production, primary sector processing,
and marketing).

Origin

Productive component

Economic sector

With the above in mind, Table 2 shows the characterization of the selected

peasant organizations:

Table 2. Attributes and characteristics of the organizational structures of the municipality of Cémbita.

Attribute Cooperativa el Olivo Mercac!os Tierra de Quesos Coop.era}tu{a
Campesinos Acuadindmica
Partners in the
. villages of San Rafael, Coémbita’s La Concepcién . .
Origin . . San Francisco village.
Santa Barbara, and main park. village.
Las Mercedes.
Promotion, Transformation of Production of
Production of roots  exhibition, and direct milk into pasteurized vegetables using
Productive and tubers, with sale of agricultural ~ farm cheese, double aquaponics and
component emphasis on and processed cream cheese, curd, cultivation of fruit

Economic sector

native potatoes.

products from
family farms.

and quesito
antioquefio.

trees, especially
peaches and plums.

Agricultural sector.

Agri-food and
marketing
services sector.

Dairy agro-industrial

Agricultural sector.
sector.

2.3. Network Construction and Analysis

SNA, using UCINET 6.0, has established itself as a key tool for analyzing intercon-
nections, information flows, and collaboration patterns in rural organizations, offering
an interpretation that strengthens and revitalizes their socioeconomic structures. Using
Keyplayer 2.0, and based on questions about who producers turn to for problem solving or
knowledge acquisition, actors are identified according to their importance and their focus
in the network is given a name.

UCINET 6.0 and NetDraw 2.192 are used to represent networks where the nodes are
actors, the links are their connections, the flow is the direction of the relationship, and the
attributes are the characteristics that distinguish each actor [14].

For each organization, the network boundary was defined following a realist approach
due to the set of actors comprises the members of the organization, identified from its
membership roster, plus the external actors (technical advisors, input suppliers, public and
private institutions) whom members nominated in response to the two name-generator
questions of the survey: “Who is the person, organization, or event you learn from or turn
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to when you have problems related to cultivation?” and “Who have you learned from,
sought advice from, or asked questions of—that is, who do you turn to for information
and knowledge to implement the practices, technologies, and innovations you use in your
production unit?”

The responses were tabulated, for each organization, in an actor-by-actor relational
matrix in which a directed tie indicates that the row actor turns to the column actor for
information or knowledge, these ties were weighted according to the strength of the
relationship reported by the respondents. The resulting networks are therefore directed
and weighted. For the calculation of the whole-network structural indicators reported in
Section 3.2 (density, average degree, geodesic distance, diameter, components, component
ratio, and centralization), the matrices were dichotomized, as is standard practice for
these indicators. The matrices were processed in UCINET 6.0; source, disseminating, and
articulating actors were identified with KeyPlayer 2.0; and the networks were visualized
with NetDraw.

The study was conducted with the informed consent of all participants. In accordance
with the ethical commitment of the research, the identities of individual participants are
anonymized throughout the article: each node is identified only by an actor code (Actor 1,
Actor 2, and so on) in the figures, tables, and text. Only one large public institution,
the National Training Service (SENA, for its acronym in Spanish), is identified by name,
given its public nature; the remaining actors are private individuals or belong to small
organizations and are therefore not named.

3. Results

Using KeyPlayer 2.0 software and the responses to the two name-generator questions
described in Section 2.3, the source actors who are the origin of the information and
knowledge, as well as being the most referred to, are identified, as well as the collector or
disseminator actors, who are those who have connections for accessing information and
knowledge [17].

The networks formed by the UCINET 6.0 program algorithm are reflected using
NetDraw software and according to Trujillo [18]; the nodes or actors are the individuals
or groups of individuals who share a common goal; the size of the networks is the sum of
all the nodes or actors in the network; the links are the connective ties that exist between
two or more nodes in the network (represented by lines); The flow indicates the direction
and sense of the link between members of the network, which can be bidirectional (mutual
flow) or unidirectional (directed flow). The attributes are the characteristics of the actors or
nodes in the network, which allow each of these actors to be identified within the network.

In the case of the selected organizations, four figures created by NetDraw can be
viewed. In the networks, the size of each node indicates membership in the group (the
larger figure represents the members and the smaller figure represents the actors referred to
by the members). Producers and traders are represented by circles; agricultural engineers,
extension workers, teachers, instructors, and individuals offering technical assistance are
represented by squares; input suppliers are represented by triangles; and public entities,
private companies, and educational institutions are represented by the hourglass symbol.
In the case of gender, blue is used for male, pink for female, and green for public entities,
private companies, and educational institutions (Figures 2-5).
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Figure 2. Social network of the Cooperativa Integral El Olivo (32 nodes, 58 ties). Node shape indicates
the type of actor, color indicates gender or institutional nature, and size indicates membership (larger
nodes are members; smaller nodes are actors referred to by members). Labels are anonymized actor
codes; key actors are listed in Table 3. Created with NetDraw.
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Figure 3. Social network of Mercados Campesinos Comunitarios (34 nodes, 42 ties). Node shape indi-
cates the type of actor, color indicates gender or institutional nature, and size indicates membership.
Labels are anonymized actor codes; key actors are listed in Table 3. Created with NetDraw.
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Figure 4. Social network of Tierra de Quesos (13 nodes, 55 ties). Node shape indicates the type
of actor, color indicates gender or institutional nature, and size indicates membership. Labels are
anonymized actor codes; key actors are listed in Table 3. Created with NetDraw.

https://doi.org/10.3390/su18157923


https://doi.org/10.3390/su18157923

Sustainability 2026, 18, 7923

7 of 14

\-

¥ ACTOR 10

K ACTOR14

ACTOR 13

a ACTOR 12

ACTOR 11

Figure 5. Social network of the Cooperativa Integral Acuadindmica (14 nodes, 38 ties). Node

shape indicates the type of actor, color indicates gender or institutional nature, and size indi-

cates membership. Labels are anonymized actor codes; key actors are listed in Table 3. Created

with NetDraw.

3.1. Key Players

The following are the source actors and disseminating actors, responsible for generat-

ing and transmitting information within the network. Table 3 relates each actor code cited

in this section to its category within the network, so that readers can link each code to its

type of actor.

Table 3. Actor codes cited in the text and their categories, by organization. Personal identities are

withheld in accordance with the informed-consent agreement of the study; only the public institution
SENA is identified by name.

Organization Code Category Role in the Network
C val 1 Actor 10 Member (producer) Source and disseminating actor
Oopegl‘tgl? ntegra Actor 16 Input supplier (external) Source actor
Vo Actor 24 Technical advisor (external) Source actor
Actor 27 Pr1v'at<‘e producers Source actor
Mercados C . association (external)
er(é\ 08 L-ampesinos Actor 10 Member (trader/producer) Source and disseminating actor
omunitarios SENA, public training
Actor 18 o Source actor
institution (external)
Actor 9 Member (cheese producer)  Source and disseminating actor
. Actor 2 Member (cheese producer) Source and disseminating actor
Tierra de Quesos . ..
SENA, public training
Actor 6 o Source actor
institution (external)
Actor 1 Member (producer) Source actor
Cooperativa Integral Actor 12 Member (producer) Source actor
Acuadindmica Actor 6 SENA, public training Source actor

institution (external)

3.1.1. Source Actors (Harvest)

Cooperativa Integral El Olivo:
Percentage of nodes harvested: 37%
Key players: Actor 10, Actor 16, and Actor 24.

https:/ /doi.org/10.3390/s5u18157923
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Mercados Campesinos Comunitarios
Percentage of nodes harvested: 29.41%
Key players: Actor 27, Actor 10, and Actor 18 (SENA).

Tierra De Quesos
Percentage of nodes harvested: 76.93%
Key players: Actor 9, Actor 2, and Actor 6 (SENA).

Cooperativa Integral Acuadindmica
Percentage of nodes harvested: 64.29%
Key players: Actor 1, Actor 12, and Actor 6 (SENA).

3.1.2. Disseminating Actors (Diffuse)

Cooperativa Integral El Olivo:
Percentage of nodes reached: 68.75%
Key players: Actor 10, Actor 9 and Actor 25.

Mercados Campesinos Comunitarios
Percentage of nodes reached: 76.47%
Key players: Actor 10, Actor 13 and Actor 21.

Tierra De Quesos
Percentage of nodes reached: 100%
Key players: Actor 9, Actor 2, and Actor 7.

Cooperativa Integral Acuadindmica
Percentage of nodes reached: 100%

Key players: Actor 5, Actor 6, and Actor 7.

To identify the disseminators in a network, the following algorithm is applied:

In networking literature, the letter R is used as an abbreviation for reach. Considering
that the distance d,; from the last node to any other node is 1, and N is the total number of
nodes [19].

3.2. UCINET 6.0 Indicators for Social Network Analysis (SNA)

Table 4 shows the results of the different indicators for the SNA in the four peasant
organizations under study. These indicators quantify the structural patterns that can be
observed in Figures 2-5: the sparse configurations of the Cooperativa Integral El Olivo
(32 nodes and 58 ties; Figure 2) and Mercados Campesinos Comunitarios (34 nodes and
42 ties; Figure 3) correspond to low densities (0.058 and 0.037) and a high number of
components, whereas the compact configurations of Tierra de Quesos (13 nodes and 55 ties;
Figure 4) and the Cooperativa Integral Acuadindmica (14 nodes and 38 ties; Figure 5)
correspond to higher densities (0.353 and 0.209) and shorter geodesic distances.

https://doi.org/10.3390/su18157923
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Table 4. UCINET 6.0 whole-network indicators for each organization, calculated on the directed,
dichotomized matrices.

Attribute Cooperativa el Olivo CMercac!os Tierra de Quesos Coopfzra’ltn{a
ampesinos Acuadinamica
N° of nodes 32 34 13 14
N° of links 58 42 55 38
Density 0.058 0.037 0.353 0.209
Average Degree 1.813 1.235 4.231 2.714
Geodesic Distance 2.180 1.979 1.257 1.564
Diameter 3 3 2 3
Components 24 30 8 9
Component Ratio 0.742 0.879 0.583 0.615
Centralization 0.342 0.509 0.379 0.654

4. Discussion
4.1. Key Players

According to Cuevas et al. [20], sources of knowledge and information can be of many
different types, with a special focus on tacit knowledge that is relevant to producers, who
subsequently share it with their peers. Taking into account the results of source actors from
each of the organizations, it can be seen that this choice is made based on the number and
strength of the links that each of them receives. Their selection also affirms the diversity of
the network’s sources of information, since the source actors are producers, professional
technical advisors, public entities, and even suppliers of inputs, covering a percentage of
flows to them with a wide reach that has its knowledge among the actors in the network.

Source actors are nodes that other actors turn to for consultations related to one or
more topics of common interest to the network [21]. The results show that these nodes are
the main source of information within the social network, as the links flow towards them,
indicating their ability to generate solutions and being the ones most often approached
when there are problems with crops, processing, or the marketing of products.

According to Valente [22], there are individuals who are preferred when there is a
need or doubt, and they can be constituted as agents of change both in the behavior of
other members of the community and in their decisions within the organization. In this
sense, as Daza [23] states, the particularity of turning to SENA is that it offers training
processes across its programs that promote job and entrepreneurial skills. This promotes
a flow of knowledge and skills within the organization that benefits the network and the
municipality economically.

As for disseminators, Zarazuaa et al. [24] assert that disseminators are individuals
who are in a position to spread information to the majority of the network. In different
organizations, these actors are the main nodes within the network that have the ability to
connect with other types of individuals to spread knowledge. Likewise, the importance
of these disseminators in the network is fundamental to understanding how information,
ideas, and influence spread. According to Martinez et al. [21] “an actor can fulfill several
roles in a network” (p.57) and, according to the actors chosen by the software and with
a high percentage, merchants and producers are transmitters of information as well as
receivers of concerns, fulfilling a dual key role in the dynamics of their own organization.

According to Rendén et al. [19], the diffuser is also the individual who is located close
enough to access other members of the network, where their existence is valued for their
potential to transmit and they are identified based on their position to access the largest
number of actors to promote flows.

https://doi.org/10.3390/su18157923
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Diffusion actors are fundamental during the early diffusion of new ideas and behaviors,
as they provide access to other parts of the network that would otherwise be disconnected,
as well as links to external and non-redundant sources of information [25].

On the other hand, the results show that the elimination of articulators could desta-
bilize the network, leaving loose nodes or reducing relationships within the network. A
linking actor may be the main subject of eventual separation if the network does not
have reciprocal links between all nodes. As stated by Teja et al. [26], the disappearance
of a relevant actor, even if they are not the most central, can have consequences for the
fragmentation of the network.

Adding to the above, Tapella [27] describes articulating elements as those that occupy
a strategic position, due to their activity, prestige, the current situation, etc., in order to unite
several groups or rearticulate the network; they also act as intermediaries that facilitate
communication, collaboration, and integration between different actors, groups, or entities.
Their function is to act as a filter or bridge of information, linking actors or subnetworks,
characterized by being a bridge with relationships in various directions, which could cause
the fragmentation of a network [28].

4.2. UCINET 6.0 Indicators for Social Network Analysis (SNA)
4.2.1. Density Indicator

Density is a network property that refers to the volume of interconnections between
nodes in networks [29]. Tarifa and Ibarra [30] also state that density is the way to determine
whether a network has high or low connectivity, which is why it is expressed as the
percentage resulting from the ratio between the number of existing relationships and the
number of possible relationships.

Considering that networks should be compared taking into account their similarity in
terms of the number of nodes, the results of the Cooperativa Integral El Olivo are contrasted
with those of Mercados Campesinos Comunitarios. In this case, the organization formed
by potato producers has greater cohesion and existing relationships within the network
than Mercados Campesinos, which is made up of different types of traders and producers.
Similarly, when comparing the Cooperativa Integral Acuadinamica with Tierra de Quesos,
it is concluded that cheese producers have greater interconnection in their relationships
than vegetable producers.

4.2.2. Average Degreege Indicator

This is the simplest measure of SNA: it is the arithmetic mean of the individual degrees
of each actor that forms the network [31]. The degree centrality of an actor is the number of
other actors to which it is connected; that is, it is adjacent.

Taking the above into account, it can be seen that Tierra de Quesos and Cooperativa
Integran Acuadinamica have the highest average degrees, in contrast to Cooperativa
el Olivo and Mercados Campesinos, which have the lowest. In this context, Tierra de
Quesos stands out as the most cohesive network, while Mercados Campesinos shows the
least cohesion, which translates into a considerably lower level of connectivity than the
other networks.

4.2.3. Geodesic Distance Indicator

The geodesic distance is the number of relationships in the shortest path from one
actor to another. This indicator allows us to identify the most central actors in terms of the
overall structure of the network. High scores indicate greater local centrality [32].

Given that this indicator is based on the distance between actors, there is a noticeable
similarity between the geodesic distance of the Cooperativa Integral El Olivo and that
of the Mercados Campesinos Comunitarios, as well as between Tierra de Quesos and
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the Acuadinamica Integral Cooperative. This indicates that El Olivo and the Mercados
Campesinos Comunitarios have longer communication paths, in contrast to Tierra de
Quesos and the Acuadindamica Integral Cooperative, which have shorter communication
paths, suggesting that they are more compact and cohesive networks.

4.2.4. Diameter Indicator

The diameter is the longest distance in the network, taken from the shortest distances
between each pair of nodes in which there is a path [33].

According to the above, the Tierra de Quesos network has the lowest capacity to
form relationships outside the network; that is, it only has direct or immediate relation-
ships, since the diameter is 2, meaning that the flow of information is short. In contrast,
organizations such as the Cooperativa Integral el Olivo, Mercados Campesinos, and the
Cooperativa Acuadindmica have a diameter of 3, meaning there are three extensive nodes
where knowledge can be directed.

4.2.5. Component Indicator

The component ratio also identifies the groups in the network that are open or closed
to other groups in the network. It has values ranging from 0 to 1, where 0 = all actors are in
a single component and 1 = all actors are isolated [34].

Along the same lines, we find that, considering the size of each network, the number
of components in the four networks is very similar, indicating that each is characterized by
having more unconnected regions or subgroups. Thus, the component ratio confirms this
assertion, as this indicator presents values ranging from 0.5 to 0.9, which means that most
actors in the four networks are isolated, leading to greater fragmentation of the network
and less integration among the actors that comprise it.

4.2.6. Centralization Indicator

According to Zarazta [35], the centralization index reflects the presence or absence of
actors around the concentration, whether of decisions or information, and is expressed as a
percentage. A centralized network shows one actor or a small group of actors controlling
or significantly influencing the rest.

In addition to the above, the centralization indicator for the El Olivo Integral Cooper-
ative network and the Tierra de Quesos network shows the independence of each of the
individuals in the network and the low influence of a single actor in the organization. Based
on the centralization of Mercados Campesinos and the Cooperativa Integral Acuadindmica,
it can be deduced that there are one or two actors who significantly influence the network.

Thus, SNA shows that the Cooperativa Integral El Olivo and Tierra de Quesos have
greater connectivity according to their density indicator. Similarly, Tierra de Quesos and the
Cooperativa Integral Acuadindmica are the networks with the greatest cohesion, given that
their average degree and geodesic distance values indicate their high level of compactness.
However, the diameter of the networks indicates that the Tierra de Quesos organization
is the network with the least capacity for external agents to access knowledge. Similarly,
Mercados Campesinos and the Cooperativa Integral Acuadindmica depend on one or two
actors, demonstrating centralization, which leads to greater fragmentation of the network
and less integration among its actors. Likewise, according to the component indicator, most
of the actors in the four networks are isolated and at risk of dissolution.

Sustainability results from the synergistic interaction among the social, environmen-
tal, and economic dimensions. Its achievement is strengthened through the articulation
of collective efforts and collaborative action among stakeholders. In this regard, greater
cohesion among peasant associations contributes to reducing risks and enhancing competi-
tiveness (economic dimension), promoting information exchange, social inclusion, and the

https://doi.org/10.3390/su18157923


https://doi.org/10.3390/su18157923

Sustainability 2026, 18, 7923

12 of 14

strengthening of social capital (social dimension), as well as fostering the collective and
responsible management of natural resources (environmental dimension). As evidenced by
the social network analysis indicators, the strong and cohesive ties observed in the Integral
El Olivo and Tierra de Quesos cooperatives support more effective collaborative governance
processes. This relational structure positively influences the sustainability performance
of both organizations and their territorial context by facilitating coordination, collective
decision-making, and the implementation of actions aimed at sustainable development.

5. Conclusions

Each organization was characterized by identifying key actors, indicating the direction
of knowledge and information flow within the network. Thus, the main source actors are
often external, such as the public institution SENA, which provides educational training and
promotes job skills; suppliers of inputs and technical advisors, due to their ability to explain
tacit knowledge; and private producer associations that have solutions to production
problems. However, producers, i.e., the members of the organizations, are the main actors
disseminating information and are also the ones who articulate the network.

The calculation of the SNA indicators identified the density, average degree, geodesic
distance, diameter, components, component ratio, and centralization of the organizations,
indicating that, depending on the size of the network, the Cooperativa Integral El Olivo and
Tierra de Quesos have greater interconnection in the relationships between members and
are also the most independent and decentralized, making them more difficult to dissolve.
However, Cooperativa Integral Acuadindmica and Tierra de Quesos prove to be the most
compact, so their communication paths are the shortest. Nevertheless, there is a high risk
of fragmentation of the four networks due to the reach between actors.

This study has limitations that should be made explicit. The sample is limited to
four small networks (13-34 nodes) selected through non-probability purposive sampling,
so the results are not statistically generalizable beyond the organizations studied. Since
SNA results are sensitive to missing actors and ties, the absence of members who did not
participate in the survey may affect the reported indicators. The analysis is cross-sectional
and descriptive: it characterizes the structure of the networks at one point in time, but it
does not establish causal links between network structure and organizational outcomes.
Accordingly, the relationship between the structural properties identified herein and the
adaptive capacity or sustainability of the organizations is proposed as a hypothesis rather
than demonstrated. Future research should adopt longitudinal designs that link struc-
tural indicators with concrete sustainability outcomes (economic performance, adoption of
sustainable practices, and organizational permanence), incorporate inferential and compar-
ative techniques (centrality comparisons, cohesion and subgroup analysis, and brokerage
roles), and extend the comparison to other municipalities in the region.

Although the present study is limited to a quantitative characterization of peasant
social networks, consistent with its research objectives, future studies should explore
in greater depth the implications of the observed network structures for territorial de-
velopment processes. In particular, further research is needed to examine how collab-
orative governance influences sustainability outcomes at both the organizational and
territorial levels.
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