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Abstract

Introduction: Rural fishing communities face multiple challenges, including employment instability, illegal
fishing, and inadequate infrastructure, which undermine their well-being and sustainability.

Objective: To identify the needs and potential of rural fishing communities through a participatory rural apprai-
sal to better understand their socioeconomic and environmental conditions.

Methodology: A qualitative, non-experimental approach was adopted using participatory workshops that incor-
porated brainstorming, the Regnier Abacus, and process flowcharts to collect fishers’ perceptions and promote
discussion of their local realities.

Results: Structural barriers related to employment instability, illegal fishing, inadequate infrastructure, limited re-
sources, and insufficient institutional support were identified. Fishers expressed concern about the sustainability
of their livelihoods and the need to improve their living conditions. Opportunities were also identified to streng-
then community organization, diversify productive activities, and establish direct marketing channels.
Conclusions: The findings support strategies aimed at strengthening community organization, promoting eco-
nomic diversification, and addressing the challenges identified during the participatory process. They also highli-
ght the need for differentiated public policies that recognize the territorial complexity of artisanal fishing systems
and promote sustainable and inclusive local development through the active participation of communities in
decision-making. These findings provide a reference for actions to strengthen the artisanal fisheries sector.

Keywords: artisanal fishing; food security; rural economy, fishing communities.

Resumen

Introduccion: Las comunidades rurales pesqueras enfrentan problematicas que limitan su desarrollo, entre ellas la inestabili-

dad laboral, la pesca ilicita y la falta de infraestructura, lo que afecta su bienestar y sostenibilidad.

Objetivo: Identificar las necesidades y potencialidades de las comunidades rurales pesqueras mediante un diagnostico rural
participativo, con el fin de comprender sus condiciones socioecondmicas y ambientales.

Metodologia: Se empled un enfoque cualitativo no experimental, basado en talleres participativos que incorporaron herra-
mientas como lluvia de ideas, el dbaco de Regnier y flujogramas de proceso, permitiendo recoger las percepciones de los
pescadores y promover la discusién sobre sus realidades.

Resultados: Se evidenciaron barreras estructurales relacionadas con la inestabilidad laboral, la pesca ilicita, la falta de
infraestructura, recursos y apoyo institucional. Los pescadores manifestaron preocupacion por la sostenibilidad de sus
actividades y la necesidad de mejorar sus condiciones de vida. Asimismo, se identificaron oportunidades para fortalecer la
organizacién comunitaria, diversificar las actividades productivas y establecer rutas de comercializacion directa.
Conclusiones: Los hallazgos orientan la formulacién de estrategias enfocadas en el fortalecimiento organizativo, la diver-
sificacion econdmica y la atencion de las problematicas identificadas durante el proceso participativo. Ademas, se destaca
la necesidad de politicas publicas diferenciadas que reconozcan la complejidad territorial de los sistemas pesqueros artesa-
nales y promuevan procesos de desarrollo local sostenibles e inclusivos, con participacion activa de las comunidades en la
toma de decisiones, aportando elementos de referencia para el fortalecimiento del sector pesquero artesanal.

Palabras clave: Economia rural; pesca artesanal; seguridad alimentaria, Comunidades pesqueras.
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Participatory Diagnosis in Artisanal Fishing Communities of the Colombian Magdalena Medio Region

Why was this study conducted?

This study was conducted to identify, through a participatory rural appraisal, the main needs, challenges, and potential

of artisanal fishing communities in Colombia’s Magdalena Medio region. The research sought to understand the social,
economic, environmental, and productive conditions that influence the sustainability of these communities, incorporating
the knowledge and experience of fishermen as the basis for formulating territorial development strategies.

What were the most relevant findings?

The results showed that the main constraints facing the sector include illegal fishing, sedimentation of water bodies, in-
formal employment, deteriorating infrastructure, limited institutional support, and difficulties accessing markets. Further-
more, the study identified that strengthening community organization, providing technical training, adopting sustainable

technologies, and diversifying productive activities are essential factors for improving the competitiveness and sustainabi-
lity of artisanal fisheries.

How do these findings contribute?

The findings provide a technical and participatory foundation to guide the formulation of strategies, programs, and public
policies aimed at strengthening the artisanal fisheries sector. Furthermore, they help promote community organization,
sustainable management of fishery resources, economic diversification, and coordination among communities, institu-
tions, academia, and local stakeholders, thereby fostering more inclusive and sustainable rural development.

Graphical Abstract
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Introduction

Artisanal or small-scale fishing plays a fundamental role in territorial development, food security,
economic growth, and poverty reduction by generating direct and indirect employment for
communities (1,2). Worldwide, this activity engages approximately 50 million fishers, accounting
for 90% of all capture fisheries workers (1,3). It also sustains the livelihoods of more than 200
million people, particularly in developing countries, where 97% of the population linked to the
sector is concentrated (4,5). These figures reflect the economic and food-related dependence of
large population groups on this activity, whose catches reach up to 74% in Latin America and the
Caribbean, 70% in Asia and Oceania, and 24% in Europe (5,6).

At the national level, artisanal fishing accounts for 50% of total catches, making it a significant
contributor to the domestic food supply, both for food security programs and for the country’s
production indicators (5,7). Although this type of fishing contributes less than 0.2% of Colombia’s
Gross Domestic Product (GDP), 85% of the fish consumed in households comes from small-

scale fishing, with per capita consumption ranging between 5 and 10 kilograms per year (8-10).
These figures highlight the importance of artisanal fishing in Colombia for food availability, the
livelihood of numerous families, and local economies. In this regard, artisanal fishers allocate

most of their catch to self-consumption and sell the remainder, thereby contributing to rural
household subsistence and food availability, since they take part in catching, unloading, processing,
distribution, and marketing activities. Its relevance therefore lies not only in income generation but
also in its contribution to the food security of these communities (11,12).

This production chain is also considered highly vulnerable to climate change, since its effects
reduce fish stocks, leading to income losses that affect the quality of life of those who depend

on this activity (13). In addition, factors such as overfishing, an aging rural population, a shrinking
labor force, ecosystem degradation, the unchecked expansion of aquaculture, the lack of technical
guidance, the absence of good aquaculture practices, limited participation in marketing channels
and value-added activities, and inadequate or nonexistent technical training all contribute to poor
and informal decision-making (7,14). As a result, this sector often becomes a last-resort livelihood
strategy or a buffering mechanism for populations most affected by unemployment, precarious
conditions, conflict, and geographic isolation (15). Together, these factors limit the sustainability
of fishing activity and deepen the vulnerability of the communities that depend on it. Addressing
these challenges therefore requires sustainable fisheries management strategies and community-
strengthening efforts to ensure participatory governance aimed at improving the living conditions
of the communities linked to this activity (16).

Adequately describing artisanal fishing requires a wide range of data and information that

is frequently lacking in this sector, historically identified as “data-poor” (17). This relatively
understudied productive link therefore calls for a region-by-region analysis capable of recognizing
community participation and grounded in empowerment, self-organization, and context specificity
(18,19). Under this approach, local groups’ knowledge can provide relevant input for planning,
needs identification, and sector management, while also fostering recognition of, and dialogue
between, different knowledge systems (20,21). Accordingly, it is essential to gather information on
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the socioeconomic situation of fishing populations, as well as to describe their characteristics and
fishing techniques, in order to generate reference data that supports the planning of traditional
fishing (6).

In light of the foregoing, the objective of this study is to identify the needs, resources, and
potential of the fishing communities of the Barrancabermeja District, Santander, Colombia,
through participatory methodologies, with particular focus on the corregimientos of El Llanito

and San Rafael de Chucuri, where the population depends primarily on artisanal fishing. Building
on this diagnosis, the study proposes collaborative solutions that integrate local knowledge into
decision-making, aimed at developing strategies to address the socioeconomic and environmental
challenges identified within the fishing communities.

Materials and methods

This research was conducted in Barrancabermeja, in the department of Santander, Colombia,
covering several fishing communities located in the rural corregimientos of El Llanito and San
Rafael de Chucuri. The study area is surrounded by the Magdalena River and numerous wetlands,
which support economic activities such as fishing and river transport. This habitat supports a
wide variety of fish species, including those that migrate and reproduce in these waters (22).
Geographically, the area is located at an altitude of approximately 75 meters above sea level, with
annual rainfall of 3,100 mm, resulting in a tropical climate characterized by temperatures ranging
between 25°C and 30°C (23).

Population and Sampling

The study population comprised the members of three fishing associations: Asociacion de
Pescadores y Acuicultores del Llanito (APALL, Fishers” and Aquaculturists” Association of El
Llanito), Asociacién de Pescadores Artesanales del Magdalena Medio (ASOPESAMM, Magdalena
Medio Artisanal Fishers' Association), and Asociacién de Pescadores de San Rafael de Chucuri
(ASOPESCHUCURI, San Rafael de Chucuri Fishers’ Association). The fishing communities were
selected through purposive, non-probabilistic cluster sampling, following the methodology
proposed by Otzen and Manterola (24) and Sanchez Gomez et al. (25). Under this method, subject
selection is not based on probability but on the specific characteristics of the study and the
researcher’s judgment, drawing on direct observation. Selection criteria proposed by Castillo &
Baigun (20) and Paz-Diaz et al. (26) were applied and adapted for the study, as follows:

Inclusion criterion: members actively participating in the fishing associations who, at the time the
workshops were held, were available and willing to participate.

Exclusion criterion: association members who showed no interest in or availability for the
participatory workshops, as well as individuals who did not belong to a fishing association or who
were not engaged in fishing on an exclusive or semi-exclusive basis.
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Mobility criterion: available resources for travel, including the availability of transportation, fuel,
accessible routes, and the time required to reach the selected locations.

Sample: Once the inclusion, exclusion, mobility, and access criteria had been met, the total sample
comprised 60 association members across the two (2) corregimientos under study, with 20 from
APALL, 21 from ASOPESAMM, and 19 from ASOPESCHUCURI.

Methodological Phases

This study is qualitative and interpretive in nature and is classified as non-experimental, cross-
sectional, and descriptive, characterized by observing phenomena within their natural setting,
following the methodology established by Garcia & La Serna Palomino (27). Its descriptive character
makes it possible to detail the social, environmental, economic, and productive dimensions of
artisanal fishing through a participatory diagnosis, promoting community participation and
generating contextualized explanations enriched by local perspectives (28,29). Fieldwork was
carried out between August 1 and December 15, 2023, through five participatory workshops

and one results-sharing session. Participatory Rural Appraisal (PRA) was used as the main data-
collection tool, with emphasis on artisanal fishers’ perceptions (30). The research followed a three-
phase methodological structure:

Phase L This phase sought to identify the main obstacles to rural development in the fishing
communities. Two participatory tools were used brainstorming and the Regnier Abacus covering
the social, environmental, economic, and productive dimensions of the associations under study.
These tools were adapted to design a participatory workshop based on the contributions of Geilfus
(31) and Martelo et al. (32), as shown in Table 1. The problems identified through brainstorming
were subsequently assessed individually by participants using the Regnier Abacus, allowing the
establishment of levels of consensus based on the frequency and intensity of the ratings obtained.

Table 1. Participatory Action Tools

Data-collection

Description
technique P

Enables the rapid collection of relevant information by working with a small
Brainstormin group of people directly involved in the problem under study. Topics are
g addressed openly, with the aim of gathering all participants’ ideas and

perceptions.

This method quickly gathers and analyzes responses, simplifying debate and
the exchange of ideas. The color scale used includes light green, yellow, light

Regnier Abacus red, red, and white, providing insight into individual opinions. Its advantage
lies in identifying group opinion while revealing each participant’s individual
assessment, which helps identify areas of consensus and dissent.
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Phase II. This phase identified the elements that contribute to improving rural competitiveness
factors, following the approaches of Barboza et al. (33) and Ramirez Garcia & Camacho Bercherlt
(34). An activity flowchart was built for the economic and productive dimensions a strategic
graphical tool that draws on collective input to visualize the multiple cause-and-effect chains
related to a context of interest, distinguishing between root problems and their consequences and
identifying the critical nodes where activities and decision-making converge to carry out a given
productive activity (35).

Phase III. This phase represents a stage of socialization and participatory strategy-building aimed
at addressing the challenges identified during the diagnosis. The plenary session was used as

the primary tool for listening to the community, understanding its difficulties, and drawing on its
knowledge of the topics addressed. Using the data obtained, the process moved forward through
the formulation of competitive strategies, put forward as proposals for concrete, sustainable
solutions grounded in the methodologies consulted (36-38).

Information obtained through brainstorming, the Regnier Abacus, the flowcharts, and the plenary
sessions was recorded on flip charts and physical formats during each participatory session. These
records were subsequently systematized in Excel matrices and organized according to the social,
environmental, economic, and productive dimensions previously defined for the study, drawing

on criteria considered in previous research (26). Based on this organization, recurring problems,
competitiveness factors, and intervention opportunities were identified by analyzing the consensus
reached among participants, allowing the systematization and interpretation of the findings of the
participatory diagnosis.

Results and Discussion

Identification of Barriers and Challenges in Artisanal Fishing Communities

The brainstorming sessions revealed the associations’ concerns and priorities of those engaged

in artisanal fishing. In rural Barrancabermeja, the main problems relate to the lack of government
support and the absence of a work plan tailored to fishers’ needs and requirements. Table 2 directly
reflects the influence of economic factors, as well as human and physical resources, on the growth
of the fishing sector within these associations.

Table 2. Brainstorming Results

Dimension Issues Identified

Economic « Labor informality

Fishing methods « Use of illicit fishing methods < Lack of technology

(productivity) « Lack of infrastructure « High transport costs

Ingenieria y Competitividad, 2026 vol 28(2) e-20615612/ May- Aug 6 /22

doi: 10.25100/iyc.v28i2.15612


https://doi.org/10.37002/biobrasil.v12i2.2177
https://doi.org/10.36390/telos211.06 
https://doi.org/10.1016/j.gaceta.2018.06.008
https://doi.org/10.1530/RAF-24-0029
http://hdl.handle.net/10656/5461
https://doi.org/10.25100/iyc.v26i3.14297

Participatory Diagnosis in Artisanal Fishing Communities of the Colombian Magdalena Medio Region

« Lack of control and surveillance
« Overexploitation of species (failure to comply with minimum catch sizes)
Environment

» Sedimentation of the wetlands (Llanito and San Rafael)

» Low catch levels

« Lack of social security coverage <« Abandonment of the fishing sector
Social
» Employment instability « Low education levels

Note: This table compiles the information gathered through the brainstorming sessions on the various
barriers and challenges facing the three associations under study.

The first category identified relates to the economic dimension of informality in the fishing sector,
which is associated with conditions of vulnerability and affects public health by depriving workers
of social security coverage (including pension access) and other legal labor-market benefits (39).
This informal employment status nonetheless has significant implications for the purchasing power
of fishing families, since low educational attainment and limited formal employment opportunities
reflect structural conditions of rural social lag that widen urban-rural disparities in multidimensional
poverty. In addition, food insecurity may be driven by insufficient household income which, despite
contributing to food production, is not enough to meet food demand (40,41). Consequently,
challenges such as informal employment constitute barriers to implementing policies aimed at
boosting food production; this reveals a deficit in fishing communities’ capacity to adopt strategies
against poverty, inadequate food access, and the current employment crisis, which forces many

to seek alternative income sources from construction work to jobs with the oil companies that
predominate in the region at the expense of fishing traditions.

The second category comprised fishing methods, along with the techniques and tools used

to catch fish through artisanal means, an aspect that mirrors the broader trend in Colombia’s
fishing sector, where the main challenges include the use of illicit fishing methods, particularly
destructive practices such as gillnet fishing, locally known as trasmallo (42). These methods not
only cause severe damage to aquatic ecosystems but also threaten the sustainability of fish
populations through the overexploitation of fishery resources (43). The community also reported
that high transport costs, stemming from inadequate infrastructure, limit fishers’ access to markets,
a situation that often forces them to sell their catch at low prices or turn to informal trade.

The scarcity of appropriate technology likewise plays a crucial role, as it prevents fishers from
optimizing their capture and processing techniques, hindering the adoption of tools and practices
that would strengthen the capture, processing, and marketing of fishery products. By contrast,
recent research suggests that implementing sustainable technologies and improving fishing
infrastructure are essential to addressing these difficulties (43).

From the members’ perspective, weak control and surveillance in the Ciénaga El Llanito and
Ciénaga San Rafael de Chucuri wetlands, combined with the overexploitation of species without
regard for minimum catch sizes, and wetland sedimentation were identified as major concerns.
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This suggests that sedimentation can alter the biological communities of these ecosystems, drive
eutrophication, and affect both water quality and environmental health; wastewater discharge

and the proximity of oil operations in the corregimiento of El Llanito would further aggravate this
situation (44,45). Under these circumstances, these problems show that environmental degradation
stems from the interaction between anthropogenic pressures and shortcomings in fishery-resource
management and control.

Growing concern over the conservation of key regional fishery resources, such as bagre (catfish),
bocachico, and blanquillo, stems in part from fishers themselves, who report a marked decline in
fish diversity a finding consistent with Doria-Gonzalez et al. (46), who note that information on
reproduction, genetics, and population structure in the Magdalena River basin remains limited. In
contrast, several studies have reported that bocachico, a species that accounts for between 80%
and 95% of total catches, has declined by 90% over the past 40 years, a phenomenon attributed to
overexploitation, habitat degradation, alteration of river ecosystems, the presence of microplastics,
climate change (shifting precipitation and temperature patterns), the use of poorly selective fishing
techniques, and the introduction of non-native organisms competing for resources, all of which
contribute to the decline of native populations (47,48).

Taken together, these findings suggest that the decline in fish populations constitutes a
multidimensional problem that compromises both ecological sustainability and the livelihoods of
fishing communities. It is therefore essential for the local economy to strengthen environmental
monitoring and surveillance systems and to train community members involved in overseeing
fishing activities and protecting aquatic systems. Building alliances between environmental
authorities and communities is equally important for identifying illegal practices and promoting the
conservation of fish biodiversity.

In the social sphere, several challenges reinforce this condition of vulnerability, including the

lack of social protection, employment instability, abandonment of productive activities, and

low educational attainment. According to Caldas et al. (5), fishers’ educational attainment is
considerably constrained by a lack of basic services, low income, the presence of intermediaries,
and organizational weaknesses a pattern reflected in national statistics, where the Unsatisfied Basic
Needs (UBN) index reaches 65%, classifying this population as vulnerable. Compounding this is a
shortage of generational renewal within the organizations, since young people’s active participation
remains low and many choose to leave the territory in search of employment or educational
opportunities, a situation linked to precarious socioeconomic conditions and the limited range of
alternatives available to keep young people in these communities.

Prioritization of Barriers and Challenges in Artisanal Fishing Communities

This participatory session used the Regnier Abacus to identify and prioritize the rural communities’
problems, as shown in Table 3. This tool engages participants in assessing various factors according
to their intensity (cause—consequence relationships), using a color-coding system that facilitates
the visualization of priority problems and promotes more equitable participation as a key aspect

of effective analysis (32). A matrix was developed recording the number of people who voted
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for each issue (frequency) together with color intensity, with the same territorial stakeholders
casting the votes, which fosters consensus around the main barriers and challenges to be resolved.
Prioritization through the Regnier Abacus optimizes the design of more targeted and effective
intervention strategies, grounded in qualitative participatory approaches that promote the joint
construction of knowledge in interaction with communities (49). In this case, the results point to
the urgency of addressing illicit fishing and sedimentation through environmental control and
restoration measures.

It is worth noting that fishers often rely on their daily catch for household consumption as their
main source of income, which frequently functions as a subsistence or mitigation strategy for

the most disadvantaged communities, particularly those affected by poverty, unemployment, or
territorial constraints such as deteriorated tertiary roads, sociopolitical and economic instability,
and the impact of armed conflict and forced displacement in rural areas. Beyond these factors lies
a still underexplored dimension in the pursuit of small-scale fishing sustainability in Colombia: the
organizational strengthening of these communities (50,51). These circumstances indicate that the
problems prioritized by the associations stem not solely from productive factors but also from
social, territorial, and institutional dynamics that shape the development of fishing communities.
Alongside these findings, investment in road infrastructure is needed, together with the promotion
of direct marketing of fishery products and the adoption of good resource management and
conservation practices. Table 3 presents the results of the Regnier Abacus exercise conducted with
the three associations (APALL, ASOPESAMM, and ASOPESCHUCURY).

Table 3. Regnier Abacus Results for the APALL, ASOPESAMM, and ASOPESCHUCURI Associations

Problem Association Frequency  Rating
. . APALL, ASOPESAMM, and
Wetland sedimentation . 60
ASOPESCHUCURI
e APALL, ASOPESAMM, and
Illicit fishing . 60
ASOPESCHUCURI
. APALL, ASOPESAMM, and
Low productivity , 50
ASOPESCHUCURI
No market access ASOPESCHUCURI 30
Poor road conditions ASOPESCHUCURI 30
o i APALL, ASOPESAMM, and
Poor fishing practices , 60
ASOPESCHUCURI
High transport costs ASOPESCHUCURI 30
Intermediaries ASOPESCHUCURI 30
No conservation ;
ASOPESCHUCURI 30
measures
APALL, ASOPESAMM, and
Poor waste management 10

ASOPESCHUCURI

Note: The prioritized problems emerged from an initial brainstorming workshop (see Table 2)
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Factors for Competitiveness in Artisanal Fishing

To discuss competitiveness factors, it is important to first understand the internal workings of the
associations analyzed, which will help optimize their economic activity. Figure 1 shows the activity
flowchart identifying the different stages of the production process, facilitating the detection of
inefficiencies and the implementation of improvements (33,35).

Figure 1. (A) Graphic representation of the flowchart. (B) Idea-generation session. (C) Photograph of the
workshops.

The aspects highlighted in the graphic representation of the flowchart, developed with the
participation of members from the three associations evaluated, are presented in detail in Table

3. It highlights the challenges associated with resource overexploitation and poor socioeconomic
conditions, factors that hinder the effectiveness of the fishing sector. “This interaction between
these problems suggests that the competitiveness of artisanal fishing depends as much on
productive capacities as on the organizational and institutional environment and on market access
within the territory.” In this regard, fostering mutual collaboration and strategic alliances gives the
associations better access to technology, knowledge transfer, and market visibility factors that,
according to (52), lead to more favorable outcomes in terms of production and marketing.
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Table 4. Competitiveness Factors

Factor Description Relationship to the Problem
Tools, vessels, and fishing Most participants report the deterioration of vessels and
Technology and : L . . . .
Equi ; techniques used in fish capture tools, which reduces efficiency, productivity, and income
quipmen

and processing.

(3).

Knowledge and

Technical training and traditional

All participants expressed interest in training on
modern fishing practices, given the limited information
available on resource conservation and environmental

Trainin fishing knowledge. e
d d g management a gap that leads to inefficient methods
harmful to the wetlands (42).
There is clear concern over the lack of market access and
continued reliance on intermediaries, given the absence
. Market access, transport, and . .
Marketing i of infrastructure for direct sales, compounded by poor
adequate storage for fishery . ]
Infrastructure road conditions that deter buyers from reaching the

products.

communities and ultimately affect the local economy

(5).

Regulation and

Regulations governing fishing
and government support for

More than 50% of participants perceive an absence of
clear fishing regulations and policies, a situation that
favors overexploitation and ecosystem degradation. This

Public Polic
4 artisanal fishing. outlook is further worsened by the lack of value-added
infrastructure and limited subsidy support (29).
L The lack of a solid organizational structure limits fishers’
. Level of organization and . . . . .
Community ability to negotiate prices and sale conditions, creating

Cooperation and
Organization

cooperation among fishers,
including cooperatives and
associations.

dependence on intermediaries. It also hinders access to
resources and training programs that would improve
fishing practices and resource management (53).

Access to
Financing

Availability of credit and
financing for investment in
production improvements.

90% of association members report limited access to
financing sources, which affects their ability to invest
in technological upgrades, vessel maintenance, and
the acquisition of adequate equipment; this constraint
compromises the sector’s productive strengthening
and, likewise, prevents the diversification of economic
activities (54).

Access to Fishery
Resources

Availability of and access to
aquatic resources, including fish
quantity and quality.

Most fishers struggle to obtain sufficient catches, a
situation that affects their income and their families’
ability to meet basic needs (11), leaving them caught in

a cycle of poverty and vulnerability linked to declining
fishery resources and the scarcity of alternative economic
options.

Note: Data related to the problems were obtained from the Regnier Abacus exercise; competitiveness factors are listed in
order of preference as proposed by the members of the fishing associations.
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Community Strategies for Artisanal Fishing

When conducting a participatory rural appraisal, it is essential that participants feel
included and that their opinions are valued. The plenary session, as a participatory

tool, fosters collective ownership of the proposed strategies. In rural settings, where
inequality gaps tend to be wider, the plenary session helps empower fishers and value
their knowledge and experience, thereby encouraging the participation of all community
members, including women and young people, who often face greater difficulty making
their voices heard (36). The plenary session creates a space for intercultural dialogue

in which the diverse worldviews and traditional knowledge of rural communities are
respected and valued (37). Recognizing and integrating this knowledge with technical and
scientific approaches generates a synergy that enriches the strategy-formulation process
and helps ensure that the proposed solutions are culturally relevant and sustainable over
time.

Even so, the study’s findings point to a persistent, significant gap between government,
academia, and the private sector one that could hinder the implementation and
coordination of the strategies proposed for strengthening the artisanal fishing sector.
Weak associativity among fishers is a further obstacle, as it hampers the creation

of support networks and the implementation of joint projects (48). Strengthening
organization and promoting collaboration among the different stakeholders can improve
both competitiveness and communities’ quality of life. For these strategies to be effective,
therefore, it is necessary to create spaces for dialogue and promote strategic alliances,
which can be key to closing this gap and ensuring that fishers’ needs and realities are
taken into account in policy and program design (13).
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Table 5. Community Strategies

Strategy

Description

Strengthening business
and technical skills in the
fishing sector

These programs should build skills in business management, market access,
fish processing, and the adoption of sustainable technologies. Training
should be tailored to the local context and should involve fishers in its
design and implementation. It also requires community-level organizational
strengthening to enable engagement with institutions and access to support
services (55). With technical, business, and organizational capacities in place,
communities will be better positioned to improve productivity, diversify
income, and participate equitably in fishery value chains.

Designing programs for
productive diversification

Fishers’ economic diversification spans aquaculture, agriculture, ecotourism,
and the production of fishery by-products. These findings align with (56),
which shows that this strategy generates decent jobs, improves working
conditions, and promotes balanced, long-term sustainable economic
development.

Establishing direct
marketing channels and
access to specific markets

Business networks can improve the efficiency of production and marketing,
translating into better economic outcomes (19). These networks can also
streamline knowledge transfer and innovation, supporting the adoption of
sustainable practices and reduced costs (57). Direct market access likewise
offers fishers larger profit margins: by bypassing intermediaries, they
increase both their income and their economic stability.

Innovation and technology

Promoting technology transfer is vital for rural entrepreneurship. By
improving access to innovative practices and financial resources, fishers can
enhance their market competitiveness and operational efficiency (58).

Sustainable resource
management

Implementing selective, sustainable fishing practices, observing minimum
catch sizes and closed seasons, and controlling fishing effort all help secure
the future availability of the resource (56). Sustainable management requires
awareness-raising, training, and organization, integrating regulation,
education, and community cooperation to strengthen the sustainability of
the fishery.

Strategic alliances for
collaborative development

Ortega Salas (52) shows that strengthening fishers’ organizations, combined
with technical and business training, would drive the development of fair
marketing channels. This process should be complemented by government
action that provides a favorable regulatory framework and supports
fisheries-management initiatives, while academia contributes by generating
locally adapted knowledge to drive innovation.

Note: These strategies were developed during the plenary sessions based on the problems previously identified and prioritized by the

fishing associations, through a process of consensus-building and community participation.

Source: Prepared by the authors.
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Conclusions

The participatory rural appraisal conducted in the fishing communities of the Barrancabermeja
district identified critical, multidimensional problems, including labor informality, reliance on illicit
fishing methods, infrastructure shortfalls, ecosystem sedimentation, a lack of government support,
and inadequate social protection all of which compromise the socioeconomic and environmental
sustainability of this rural activity. Prioritizing these challenges, facilitated by tools such as the
Regnier Abacus, which support the visualization of adverse conditions according to their intensity,
made it possible to build consensus around the priority barriers affecting the development of
fishing communities. These include the need to strengthen organizational capacities, adopt
sustainable technologies, and foster synergies among territorial, public, private, and academic
stakeholders in order to develop strategies within a collaborative framework that promotes the
community’s active participation in the search for solutions.

The findings from the participatory workshops conducted in the fishing communities show that
the competitiveness of artisanal fishing is intrinsically linked to a range of socioeconomic and
environmental factors identified through participatory methodologies such as the activity flowchart
and the plenary sessions. Participants highlighted the need to strengthen access to technology,
provide training in modern fishing techniques, and develop marketing infrastructure in order to
maximize the efficiency and sustainability of fishery production factors that currently constrain the
economic viability of artisanal fishers.

The strategic proposals that emerged from the group dynamics reflect the importance communities
place on strengthening community organization, diversifying economic activities, and establishing
direct marketing channels to address the problems identified within the territory. Finally, this
research made it possible to identify a set of participatory strategies that constitute a valuable input
for planning and designing future actions aimed at strengthening the artisanal fishing sector.

CrediT authorship contribution statement

Conceptualization - Ideas: Monica M Pacheco-Valderrama. Data curations: Héctor J. Paz
Diaz. Formal analysis: Héctor J. Paz Diaz. Martha Patricia Aparicio. Astrid Y Agudelo Beltran.
Investigation: Héctor J. Paz Diaz. Martha Patricia Aparicio. Methodology: Héctor J. Paz Diaz,
Monica M Pacheco-Valderrama. Project Management: Héctor J. Paz Diaz. Validation: Héctor
J. Paz Diaz. Writing - original draft - Preparation: Héctor J. Paz Diaz. Writing - revision and
editing -Preparation: Héctor J. Paz Diaz. Cristian Giovanny Palencia-Blanco.

Financiacion: does not declare.

Conflict of interest: does not declare. Ethical aspect: does not declare.

Ingenieria y Competitividad, 2026 vol 28(2) e-20615612/ May- Aug

14/22

doi: 10.25100/iyc.v28i2.15612



Participatory Diagnosis in Artisanal Fishing Communities of the Colombian Magdalena Medio Region

References

1. Ben-Hasan A, Daliri M. Arabian/Persian Gulf artisanal fisheries: magnitude, threats, and
opportunities. Rev Fish Biol Fish . 2023 [cited 3 Feb 2025];33(0):541-559.

https://doi.org/10.1007/s11160-022-09737-4

2. Silveira Fontenele RE, Ribeiro FW, Aradjo Cavalcante MR, Bivar Ribeiro DAL. Small-scale fisheries
as a common good and a social and solidarity economy practice. Mar Policy . 2024 [cited 4 Feb
2025]; 168:106305.

https://doi.org/10.1016/j.marpol.2024.106305

3. Hanamulamba PL, Val de Medeiros T, Lourenco IH, Rodrigues dos Anjos M, Almeida Duarte LF.
The small-scale fisheries sector in a developing country: assessing SWOT and recommendations for
sustainability in Namibe (Angola). Fish Sci . 2025 [cited 4 Feb 2025]; 91:1-11.

https://doi.org/10.1007/s12562-024-01830-w

4. Appadoo C, Sultan R, Simier M, Tandrayen-Ragoobur V, Capello M. Artisanal fishers in small
island developing states and their perception of environmental change: the case study of Mauritius.
Rev Fish Biol Fish . 2023 [cited 4 Feb 2025]; 33:611-628

https://doi.org/10.1007/s11160-022-09735-6

5. Caldas JP, Jaramillo L, Navia AF. Small-scale fisherfolk organizations: Do current conditions
facilitate their effective contribution to the value chain? Mar Policy. 2025 171:106423.

https://doi.org/10.1016/j.marpol.2024.106423

6. Mounia T, Meryem A, Mustapha A. Characterization of the artisanal fishery and its socio-
economic aspects in the central Atlantic coast of Morocco, Agadir. Egypt J Aquat Biol Fish. 2024
Jul;28(4):1451-1468.

https://doi.org/10.21608/ejabf.2024.374298

7. Hahn von Hessberg, C, Grajales Quintero, A, Grajales Hahn, S Breve compendio de parametros de
produccién para una piscicultura campesina sostenible de zona andina. (NUm. 1, Ailo 2018: January
- June). . Boletin Cientifico; 2018 [cited: February 2025].

https://repositorio.ucaldas.edu.co/entities/publication/286436c6-ea07-4d7c-80ad-695363df284a

8. Sossa Alvarez RD, Patifio Jiménez MA, Cantillo Castillo AC. La contribucién de la pesca artesanal
a la soberania alimentaria. Caso Santa Marta, Colombia. TURPADE. Turismo, Patrimonio y Desarrollo
. 2022 Dec [cited 14 Dec 2024];1(17):1-22.

https://revistaturpade.lasallebajio.edu.mx/index.php/turpade/article/view/64/53

9. Pineda F, Molina E, Torregroza-Espinosa AC, Cardona-Almeida C, Suarez A. Sustaining local
ecological knowledge of artisanal fishers: a perspective from northern Colombia. Lat Am J Aquat
Res. 2023;51(4).

https://doi.org/10.3856/vol51-issue4-fulltext-2941

10. Barrios LM, Prowse A, Ruiz Vargas V. Sustainable development and women'’s leadership: A
participatory exploration of capabilities in Colombian Caribbean fisher communities. J Clean Prod .
2020 [cited 08 Feb 2025]; 264:121277. https://doi.org/10.1016/j.jclepro.2020.121277. Available from:
https://www.sciencedirect.com/science/article/pii/S095965262031324X

Ingenieria y Competitividad, 2026 vol 28(2) e-20615612/ May- Aug

15/22

doi: 10.25100/iyc.v28i2.15612


https://doi.org/10.1007/s11160-022-09737-4
https://doi.org/10.1016/j.marpol.2024.106305
https://doi.org/10.1007/s12562-024-01830-w
https://doi.org/10.1007/s11160-022-09735-6
https://doi.org/10.1016/j.marpol.2024.106423
https://doi.org/10.21608/ejabf.2024.374298
https://repositorio.ucaldas.edu.co/entities/publication/286436c6-ea07-4d7c-80ad-695363df284a
https://revistaturpade.lasallebajio.edu.mx/index.php/turpade/article/view/64/53
https://doi.org/10.3856/vol51-issue4-fulltext-2941

Participatory Diagnosis in Artisanal Fishing Communities of the Colombian Magdalena Medio Region

https://doi.org/10.1016/j.jclepro.2020.121277

11. Selvaraj JJ, Guerrero D, Cifuentes-Ossa MA, Guzman Alvis AL The economic vulnerability of
fishing households to climate change in the south Pacific region of Colombia. Heliyon . 2022;8(5):
e09425.

https://doi.org/10.1016/j.heliyon.2022.e09425

12. Yepes-Blanddn JA, Vasquez-Machado G, Avila—Coy J, Ortiz-Acevedo Y, Estrada-Posada A.
Embryogenesis and early larval development in bocachico (Prochilodus magdalenae) in Colombia. J
Basic Appl Zool . 2022; 83:58.

https://doi.org/10.1186/s41936-022-00299-2

13. Moreno Salazar-Calderén KAB, Delgado-Cabrera FW. Indicadores de vulnerabilidad al cambio
climatico de comunidades pesqueras: una revision a nivel mundial, 2012-2022. Poblac Desarro.
2022 ;28(55):21-35.

https://doi.org/10.18004/pdfce/2076-054x/2022.028.55.021

14. Roa Ortiz SA, Forero Camacho CA, Bautista Cubillos RA, Zabala Perilla AF. Have public policy
and family farming been an unhappy marriage for the past 20 years? Cienc Tecnol Agropecuaria.
2022;23(2):e1949.

https://doi.org/10.21930/rcta.vol23 num?2_art:1949

15. Manjarres Tete AE, De La Hoz Suarez Al, Urzola Berrio H, De La Hoz Suarez BA. Crecimiento
econdmico a partir del ahorro voluntario para apalancar procesos productivos pesqueros de
Puebloviejo, Colombia. Rev Cienc Soc. 2022;28(Esp 6):364-379. ISSN 1315-9518. https://dialnet.
unirioja.es/servlet/articulo?codigo=8598063

16. Aguado SH, Segado IS, Vidal MES, Pitcher TJ, Lam ME. The quality of fisheries governance
assessed using a participatory, multi-criteria framework: A case study from Murcia, Spain. Mar
Policy. 2021; 124:104280

https://doi.org/10.1016/j.marpol.2020.104280

17. Campbell B, Steenbergen D, Li O, Sami A, Nikiari B, Delisle A, et al. Characterising a diversity of
coastal community fisheries in Kiribati and Vanuatu. Fish Fish. 2024 Sep;25(5):837-857.

https://doi.org/10.1111/faf.12849

18. Casas Alejandro, Torres Ignacio, Delgado-Lemus América, Rangel-Landa Selene, Ilsley Catarina,
Torres-Guevara Juan et al. Ciencia para la sustentabilidad: investigacion, educacion y procesos
participativos. Rev. Mex. Biodiv. [revista en la Internet]. 2017 [cited 2025 Jan 07] ; 88( Suppl ): 113-
128.

https://doi.org/10.1016/j.rmb.2017.10.003

19. Kusnandar K, Brazier FM, van Kooten O. Empowering change for sustainable agriculture: the
need for participation. Int J Agric Sustain. 2019;17(4):271-286.

https://doi.org/10.1080/14735903.2019.1633899

20. Castillo T, Baigun CRM. Identification of artisanal fishing territories and associated conflicts in
the middle and lower Parana River (Argentina) through participatory mapping. Appl Geogr. 2020;
125:102361

https://doi.org/10.1016/j.apge0g.2020.102361

Ingenieria y Competitividad, 2026 vol 28(2) e-20615612/ May- Aug

16/22

doi: 10.25100/iyc.v28i2.15612


https://doi.org/10.1016/j.jclepro.2020.121277 
https://doi.org/10.1016/j.heliyon.2022.e09425
https://doi.org/10.1186/s41936-022-00299-2
https://doi.org/10.18004/pdfce/2076-054x/2022.028.55.021
https://doi.org/10.21930/rcta.vol23_num2_art:1949
https://dialnet.unirioja.es/servlet/articulo?codigo=8598063
https://dialnet.unirioja.es/servlet/articulo?codigo=8598063
https://doi.org/10.1016/j.marpol.2020.104280
https://doi.org/10.1111/faf.12849
https://doi.org/10.1016/j.rmb.2017.10.003
https://doi.org/10.1080/14735903.2019.1633899
https://doi.org/10.1016/j.apgeog.2020.102361

Participatory Diagnosis in Artisanal Fishing Communities of the Colombian Magdalena Medio Region

21. Corral S, Romero Manrique de Lara D. Participatory artisanal fisheries management in islands:
application to the Canary Islands (Spain). Mar Policy. 2017; 81:45-52.

https://doi.ora/10.1016/j.marpol.2017.03.011

22. Rivera-Coley K, Reynalte-Tataje DA, Atencio-Garcia V, Campo O, Jiménez-Segura L.
Where do migratory fish spawn in a neotropical Andean basin regulated by dams? PLoS One.
2023;18(10):e0291413.

https://doi.org/10.1371/journal.pone.0291413

23. Cely-Calixto NJ, Bonilla-Granados CA, Carrillo Soto GA. A mathematical model for the
simulation of the Magdalena River in the city of Barrancabermeja, Colombia. J Phys Conf Ser.
2021;1981(1):012016.

https://doi.org/10.1088/1742-6596/1981/1/012016

24. Otzen Tamara, Manterola Carlos. Técnicas de Muestreo sobre una Poblacion a Estudio. Int. J.
Morphol. . 2017 Mar [cited 2025 Jan 05]; 35(1): 227-232.

https://doi.org/10.4067/S0717-95022017000100037

25. Sanchez Gomez S, Medina Moya JL, Mendoza Pérez de Mendiguren B, Ugarte Arena Al
Martinez de Albéniz Arriaran M. Participative action research; self-care education for the mature
adult, a dialogic and empowered process. Aten Primaria. 2015;47(9):573-580. doi: 10.1016/j.
aprim.2014.12.008

https://doi.orag/10.1016/j.aprim.2014.12.008

26. Paz-Diaz HJ, Pacheco-Valderrama MM, Aparicio MP, Agudelo-Beltran AY, Aguirre-Duran C.
Estudio socioecondmico de las unidades productivas de cacao en San Vicente de Chucuri. Ing
Compet. 2024;26(3).

https://doi.org/10.25100/iyc

27. Montoya Garcia CV, La Serna Palomino NB. Modelo de gestidon tecnoldgica del conocimiento
para el proceso de mejora de la generacion del conocimiento en unidades de informacion.
Encontros Bibli. 2022; 27:1-21.

https://doi.org/10.5007/1518-2924.2022.e85734

28. Guevara Alban GP, Verdesoto Arguello AE, Castro Molina NE. Metodologias de investigacion
educativa (descriptivas, experimentales, participativas y de investigacién-accién). RECIMUNDO.
2020;4(3):163-173.

https://doi.org/10.26820/recimundo/4.(3).julio.2020.163-173

29. Barsallo FT, Gonzalez JD. Factores que intervienen en las actividades de las asociaciones de
pescadores artesanales en el sur de Sond, Veraguas. Rev Coleg Cienc. 2023;5(1):99-106. Available
from:

https://doi.org/10.48204/j.colegiada.v5n1.a4406

study on participatory diagnosis as a community research strategy. Rev Bras Enferm. 2020;73(5):
€20190086.

https://doi.org/10.1590/0034-7167-2019-0086

31. Geilfus F. 80 Herramientas para el desarrollo participativo: diagndstico, planificacion, monitoreo
evaluacion. 2008.

https://hdl.handle.net/11324/4129

Ingenieria y Competitividad, 2026 vol 28(2) e-20615612/ May- Aug

17/22

doi: 10.25100/iyc.v28i2.15612


https://doi.org/10.1016/j.marpol.2017.03.011
https://doi.org/10.1371/journal.pone.0291413
https://doi.org/10.1088/1742-6596/1981/1/012016
https://doi.org/10.4067/S0717-95022017000100037
https://doi.org/10.1016/j.aprim.2014.12.008
https://doi.org/10.25100/iyc
https://doi.org/10.5007/1518-2924.2022.e85734
https://doi.org/10.26820/recimundo/4.(3).julio.2020.163-173
https://doi.org/10.48204/j.colegiada.v5n1.a4406
https://doi.org/10.1590/0034-7167-2019-0086
https://hdl.handle.net/11324/4129

Participatory Diagnosis in Artisanal Fishing Communities of the Colombian Magdalena Medio Region

32. Martelo RJ, Moncaris L, Vélez L. Integracion del Abaco de Régnier, encuestas y lluvia de ideas en
la definicidon de variables claves en estudios prospectivos. Inf Tecnol. 2016;27(5):25-34.

https://doi.org/10.4067/S0718-07642016000500025

33. Barboza R, Cardoso ATC, Santos DS, Santos JU, Souza CN. Metodologias participativas para
elaboragdo do diagndstico da pesca na APA Costa dos Corais. Biodivers Bras. 2022;12(2):1-12.

https://doi.ora/10.37002/biobrasil.v12i2.2177

34. Ramirez Garcia AG, Camacho Bercherlt M. Diagnostico participativo para determinar problemas
ambientales en comunidades rurales. Telos Rev Estud Interdiscip Cienc Soc. 2019;21(1):86-113.

https://doi.org/10.36390/telos211.06

35. Lopez-Sanchez MP, Alberich T, Aviiid D, Francés Garcia F, Ruiz-Azarola A, Villasante T.
Herramientas y métodos participativos para la accion comunitaria. Informe SESPAS 2018. Gac Sanit.
2018;32(Suppl 1):32-40.

https://doi.org/10.1016/j.gaceta.2018.06.008

36. A. Afferri et al., “Fertility Care in Low and Middle Income Countries: Implementing fertility care:
insights from a participatory workshop in The Gambia,” Reprod Fertil. 2024;5(4).

https://doi.org/10.1530/RAF-24-0029

37. Pire A, Pifiero Z, Renaud D, Hernandez C. Herramientas participativas para la aplicacion de
buenas practicas agroecoldgicas en cultivos a pequefia escala. ID . May 28, 2024;30(30):52-6.

http://www.publicaciones.inia.gob.ve/index.php/iniadivulga/article/view/848

38. Rocha Torres CA. La investigacion accion participativa: una apuesta por la comunicaciony la
transformacién social. Corporacién Universitaria Minuto de Dios; 2016.

http://hdl.handle.net/10656/5461

39. Ruiz Marisol E., Tarafa Orpinell Gemma, Jédar Martinez Pere, Benach Joan. ;Es posible comparar
el empleo informal en los paises de América del Sur?: analisis de su definicion, clasificacién y
medicion. Gac Sanit . 2015 Feb [cited 2025 Jan 12]; 29(1): 65-71.

https://doi.org/10.1016/j.gaceta.2014.07.015

40. Santos MP, Brewer JD, Lopez MA, Paz-Soldan VA, Chaparro MP. Determinants of food
insecurity among households with children in Villa El Salvador, Lima, Peru: the role of gender and
employment, a cross-sectional study. BMC Public Health. 2022;22(1):717.

https://doi.org/10.1186/s12889-022-12889-4

41. Sinclair K, Thompson-Colon T, Bastidas-Granja AM, Del Castillo Matamoros SE, Olaya E, Melgar-
Quinonez H. Women'’s autonomy and food security: connecting the dots from the perspective of
Indigenous women in rural Colombia. SSM Qual Res Health. 2022; 2:100078.

https://doi.ora/10.1016/j.ssmqr.2022.100078

42. Solano Naranjo D. Condiciones para el desarrollo endégeno: el proceso de El Llanito. Cambios
Perman. 2021;12(2):586-624.

https://revistas.uis.edu.co/index.php/revistacyp/article/view/12847/237

43. Han H, Chen Z. The impact of socio-economic factors on the decline of fishery resources. Int J
Mar Sci. 2024; 14:74-82.

https://doi.org/10.5376/iims.2024.14.0010

Ingenieria y Competitividad, 2026 vol 28(2) e-20615612/ May- Aug

18/22

doi: 10.25100/iyc.v28i2.15612


https://doi.org/10.4067/S0718-07642016000500025
https://doi.org/10.37002/biobrasil.v12i2.2177
https://doi.org/10.36390/telos211.06
https://doi.org/10.1016/j.gaceta.2018.06.008
https://doi.org/10.1530/RAF-24-0029
http://www.publicaciones.inia.gob.ve/index.php/iniadivulga/article/view/848
http://hdl.handle.net/10656/5461
https://doi.org/10.1016/j.gaceta.2014.07.015
https://doi.org/10.1186/s12889-022-12889-4
https://doi.org/10.1016/j.ssmqr.2022.100078
https://revistas.uis.edu.co/index.php/revistacyp/article/view/12847/237
https://doi.org/10.5376/ijms.2024.14.0010

Participatory Diagnosis in Artisanal Fishing Communities of the Colombian Magdalena Medio Region

44. Navas Gallo NA, Martinez Duefias DA, Urrea Lopez CM. Impactos ambientales asociados al
vertido de aguas residuales sobre corrientes hidricas.: Caso de estudio Santander Colombia. Cuad.
Claeh (En linea) ;42(117):51-64.

https://doi.org/10.29192/claeh.42.1.3

45. Hernandez-Morales I, Paternina-Uribe R, Marrugo-Negrete J. Contenido de metales pesados en
sedimentos y peces provenientes de las ciénagas Marimonda y El Salado en Antioquia, Colombia.
Gest. Ambient. . July 1, 2020. 23(2):239-4.

https://doi.org/10.15446/ga.v23n2.81611

46. Doria-Gonzalez Maria Alejandra, Espitia-Galvis Andrea Marcela, Segura-Guevara Fredys
F., Olaya-Nieto Charles W. Biologia Reproductiva del bocachico Prochilodus magdalenae
(prochilodontidae) en el rio San Jorge, Colombia. Acta biol.Colomb. . April 2021; 26(1): 54-61.

https://doi.org/10.15446/abc.v26n1.82907

47. Jiménez-Segura LF, Restrepo-Angel JD, Hernandez-Serna A. Drivers for the artisanal fisheries
production in the Magdalena River. Front Environ Sci. 2022;

https://doi.org/10.3389/fenvs.2022.866575

48. Lépez Perdomo DA, Guzman Alvis Al Determinacién de una Zona Exclusiva de Pesca Artesanal
(ZEPA) como estrategia de manejo sostenible de los recursos pesqueros y de adaptacion climatica
para los pescadores artesanales del Pacifico sur colombiano. Bol Investig Mar Cost. 2024;53(1):117-
144.

https://doi.ora/10.25268/bimc.invemar.2024.53.1.1240

49. Paez Mora CD, Buitrago Echeverri MT. Tecnicidad vs Construccién Participativa, reflexiones a
partir de una estrategia de Comunicacién en Salud. RCyS. January 2, 2023;13:16-3. Available from:

https://doi.org/10.35669/rcys.2023.13.e309

50. Pertuz-Guzman DL, Chams-Chams LM, Valencia-Jiménez NN, Arrieta-Diaz J, Luna-Carrascal J.
Comprendiendo la inseguridad alimentaria en familias rurales: un estudio de caso en Pueblo Nuevo
(Cérdoba, Colombia). Aten Primaria. 2025;57(4):103109

https://doi.ora/10.1016/j.aprim.2024.103109

51. Saavedra Diaz LM, Pomeroy R, Rosenberg AA. Managing small-scale fisheries in Colombia. Marit
Stud. 2016;15(1):1-21.

https://doi.org/10.1186/s40152-016-0047-z

52. Ortega Salas AL. Red empresarial como estrategia asociativa organizacional para produccion y
comercializacion de trucha en el municipio de Pasto, Narifio Colombia. Orinoquia . December 16,
2016;20(2 Sup):60-7.

https://doi.org/10.22579/20112629.442

53. Garcia Lozano A, Méndez-Medina C, Basurto X, Tercero Tovar M. Problematicas: Multi-scalar,
affective and performative politics of collective action among fishing cooperatives in Mexico.
Environ Plan C. 2023;41(7):1263-1281.

https://doi.org/10.1177/23996544231194426

54. Purcell SW, Tagliafico A, Cullis BR, Gogel BJ. Socioeconomic impacts of resource diversification
from small-scale fishery development. Ecol Soc. 2021;26(1):14.

https://doi.org/10.5751/ES-12183-260114

Ingenieria y Competitividad, 2026 vol 28(2) e-20615612/ May- Aug 19/22

doi: 10.25100/iyc.v28i2.15612


https://doi.org/10.29192/claeh.42.1.3
https://doi.org/10.15446/ga.v23n2.81611
https://doi.org/10.15446/abc.v26n1.82907
https://doi.org/10.3389/fenvs.2022.866575
https://doi.org/10.25268/bimc.invemar.2024.53.1.1240
https://doi.org/10.35669/rcys.2023.13.e309
https://doi.org/10.1016/j.aprim.2024.103109
https://doi.org/10.1186/s40152-016-0047-z
https://doi.org/10.22579/20112629.442
https://doi.org/10.1177/23996544231194426
https://doi.org/10.5751/ES-12183-260114

Participatory Diagnosis in Artisanal Fishing Communities of the Colombian Magdalena Medio Region

55. Jumanah J, Aziz A, Anti Annisa Subhiyati, Marlina. Implementacién de programas de
empoderamiento de pescadores tradicionales. Revista Cientifica NJAGARA;14(2):270-8.

https://doi.ora/10.55651/juni.v14i2.8

56. Armenta Cisneros M. H, Ojeda Ruiz de la Pefia M. A, Marin Monroy E. A, Hernandez Trejo V.
La diversificacion econdmica de los pescadores de pequefa escala y sus contribuciones en los

objetivos de la Agenda 2030. Revista Mexicana de Economia y Finanzas. Nueva Epoca / Revista
Mexicana de Economia y Finanzas . 2022;17(4):1-26.

https://doi.org/10.21919/remef.v17i4.799

57. Bueno Lopez M, Rengifo Ordofiez MT, Chacén Campo D, Tocancipa-Falla J, Osorio Arias
A. Energy Transition for rural development: A preliminar case study in Colombia for improving
artisanal fishing. Sci. tech . July 22, 2024;29(02):89-96.

https://doi.org/10.22517/23447214.24944

58. Garcia Lopez M, Melo Zamora MD, Zarta Campos MA. Factors Favoring Rural Entrepreneurship:
Innovation in Action. Intl. J. Rel. . 2024 Jun. 1;5(10):306-14.

https://doi.ora/10.61707/r8m4a249

Ingenieria y Competitividad, 2026 vol 28(2) e-20615612/ May- Aug 20/22

doi: 10.25100/iyc.v28i2.15612


https://doi.org/10.55651/juni.v14i2.8
https://doi.org/10.21919/remef.v17i4.799
https://doi.org/10.22517/23447214.24944
https://doi.org/10.61707/r8m4a249

	Abstract
	Correspondencia:
	_Hlk231828343
	_Hlk231814634
	_Hlk174722614
	_Hlk231889857
	_Hlk232030258

