Q‘“g? sustainability

Article

Sustainability in Artisanal Fisheries: The Influence of Informal
Institutions on Social, Economic, and Environmental Value

Maria Auxiliadora Lobato-Sales *, Leydis Maestre-Matos and Javier De La Hoz-M

Academic Editor: Tim Gray

Received: 20 November 2025
Revised: 30 January 2026
Accepted: 2 February 2026
Published: 25 February 2026

Copyright: © 2026 by the authors.
Submitted for possible open access
publication under the terms and
conditions of the Creative Commons
Attribution (CC BY) license.

Facultad de Ingenieria, Universidad del Magdalena, Santa Marta 470004, Colombia;
Imaestre@unimagdalena.edu.co (L.M.-M.); jdelahoz@unimagdalena.edu.co (J.D.L.H.-M.)
* Correspondence: marialobatoas@unimagdalena.edu.co; Tel.: +57-301-357-5955

Abstract

Artisanal fishing, understood as a form of rural entrepreneurship, extends beyond purely
economic performance; however, the quantitative influence of informal institutions on
sustainable value creation remains insufficiently examined. This study analyzes how In-
digenous governance, cooperation, and ancestral knowledge shape the economic, social,
and environmental dimensions of sustainability in artisanal fisheries. A quantitative, non-
experimental, cross-sectional design was applied using face-to-face surveys administered
to 148 fishers in Taganga, Colombia. Data were analyzed using partial least squares struc-
tural equation modeling (PLS-SEM) to assess both measurement and structural relation-
ships. The results indicate that Indigenous governance is strongly associated with sustain-
able value creation, significantly enhancing economic, social, and environmental out-
comes through collective participation, cooperative arrangements, and community-based
environmental practices. Ancestral knowledge shows a specific but meaningful relation-
ship with social value by reinforcing cultural identity and community cohesion; this con-
struct was measured through fishers” perceptions of intergenerational knowledge trans-
mission, traditions, and cultural values shared by elder fishers. Cooperation exhibits a
positive association with economic value by strengthening productive resilience, alt-
hough its effects do not extend to broader social outcomes. Overall, the model explains
moderate proportions of economic and social value and a low proportion of environmen-
tal value. These findings demonstrate that informal institutions operate as differentiated
yet essential mechanisms of sustainability, highlighting the importance of strengthening
Indigenous governance, consolidating cooperative practices, and integrating ancestral
knowledge into governance strategies for small-scale fisheries.

Keywords: sustainability; indigenous governance; informal institutions; artisanal fishing;
community leadership; ancestry; shared value

1. Introduction

Sustainability has become a central analytical framework for understanding contem-
porary development strategies in which economic, social, and environmental dimensions
interact. Since the publication of the Brundtland Report [1], the concept has evolved into
a systemic approach aimed at meeting present needs without compromising those of fu-
ture generations. In the context of artisanal and small-scale fisheries (SSF), sustainability
extends beyond ecological conservation to encompass the creation of shared value
through economic viability, social equity, and environmental stewardship. Accordingly,
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sustainability in the SSF sector is defined by the capacity to balance productive perfor-
mance with the preservation of socio-ecological heritage.

Artisanal fishing can be conceptualized as a specific form of rural entrepreneurship
that has gained relevance as a driver of sustainable territorial development. Once viewed
primarily as a subsistence-based livelihood, it is now understood as a socially embedded
process that mobilizes endogenous resources, local knowledge, and community-based or-
ganizational forms to enhance territorial resilience [2—4]. Beyond its economic contribu-
tion, artisanal fisheries strengthen social cohesion, reinforce cultural identity, and support
ecological resilience [5,6], all of which are integral to sustainable value creation in coastal
socio-ecological systems.

From this perspective, artisanal fisheries represent a form of inclusive rural entrepre-
neurship that integrates traditional production practices, local ecological knowledge, and
collective resource management [2,7]. The FAO [8] characterizes small-scale fisheries as
complex socio-ecological systems that, when supported by appropriate institutional ar-
rangements, can evolve from subsistence activities into resilient and sustainable entrepre-
neurial models. This approach positions artisanal and ancestral fishing not merely as an
economic activity, but as an institutional and cultural system that generates multidimen-
sional value through intergenerational knowledge transmission and community cooper-
ation [9,10].

A key factor shaping the sustainability of these systems is the role of informal insti-
tutions, understood as socially embedded norms, cultural values, customs, and networks
of cooperation that guide collective behavior [11]. These institutions influence economic,
social, and environmental outcomes by shaping how communities access resources, dis-
tribute benefits, and preserve their sociocultural identity [12,13]. Despite their recognized
importance in the governance of common-pool resources, empirical research examining
the contribution of informal institutions to sustainable value creation in artisanal fisheries
remains limited, particularly from a quantitative perspective [14,15].

The literature on coastal and fisheries governance has evolved along two main
strands. Research on collective action emphasizes cooperation as a critical determinant of
resilience and adaptive capacity in Latin American fisheries [16]. Complementarily, stud-
ies focusing on sociocultural dimensions highlight the role of traditional identity, local
knowledge, and ancestral practices in sustaining community stability and continuity [17].
However, these strands have largely developed in parallel, offering limited insight into
how cooperation, Indigenous governance, and ancestral knowledge jointly shape the eco-
nomic, social, and environmental dimensions of sustainability.

Systematic literature reviews [14,15,18-20] consistently identify a gap in quantitative
studies that assess the simultaneous effects of informal institutions on multiple dimen-
sions of sustainable value within intercultural artisanal fishing contexts. This gap con-
strains our understanding of the institutional mechanisms that sustain cultural resilience
and ecological stewardship in rapidly changing coastal environments and directly moti-
vates the research question addressed in this study.

1.1. Overview of Colombian Artisanal Fisheries

Santa Marta, a coastal city in the Colombian Caribbean, exhibits a distinctive interac-
tion between marine and terrestrial ecosystems shaped by the Sierra Nevada de Santa
Marta, prevailing trade winds, and high levels of biodiversity [21,22]. These environmen-
tal conditions have historically supported tourism, port activities, and —most notably —
artisanal fishing. Despite its essential role in local employment and food security, artisanal
fishing has often been undervalued in national statistics due to its relatively low contribu-
tion to GDP and the lack of updated and disaggregated official data [17].
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Taganga, a traditional fishing village located north of Santa Marta, exemplifies this
historical and cultural legacy. Its artisanal fishing practices trace back to Indigenous
groups such as the Kashingui’ and Peibuni’ [23], who developed fishing techniques
adapted to the local marine—coastal ecosystem. Fishing activities are organized through
long-standing associations such as the Corporacién de Pescadores Chinchorreros de Ta-
ganga, often cited as one of the oldest fishing organizations in Latin America, with more
than 160 members and 171 registered nets. Fishing in Taganga is predominantly carried
out by men. Other organizations—including Asopapuga, Copepazbe, Asopesalg, and
Asopesmar —operate in different areas of the bay and maintain cooperative practices gov-
erned by community agreements. Despite this rich cultural and ecological heritage, tour-
ism expansion, urban pressure, and limited institutional recognition have progressively
marginalized these communities within coastal development policies. Nevertheless, their
traditional organizational structures and ecological knowledge constitute a relevant foun-
dation for sustainability, as informal institutions support cultural transmission, solidarity-
based cooperation, and responsible resource use.

The most commonly employed fishing techniques include handlines, artisanal long-
lines, and gillnets, typically operated from small vessels equipped with outboard motors
or, in some cases, directly from the shoreline. These practices reflect a multispecies fishing
model adapted to the coastal conditions of the Colombian Caribbean and grounded in
intergenerationally transmitted local ecological knowledge [24,25].

The most frequently captured species include pelagic and demersal fish such as snap-
per (Lutjanus spp.), Spanish mackerel (Scomberomorus spp.), jack fish (Caranx spp.), snook
(Centropomus spp.), and various reef-associated species, along with lobster and mollusks
on a smaller scale. Fisheries management in the area combines formal regulations estab-
lished by national authorities—such as closed seasons, minimum catch sizes, and gear
restrictions —with informal community-based governance arrangements. Within this hy-
brid regime, Indigenous governance and customary norms play a central role in regulat-
ing access to fishing grounds, marine space use, and conflict resolution [26,27].

From a socioeconomic and cultural perspective, artisanal fishing constitutes a central
activity for subsistence, income generation, and local food security, while also serving as
a fundamental pillar of cultural identity and ancestral practices within the community.
Beyond its economic relevance, fishing in Taganga sustains social cohesion, intergenera-
tional knowledge transmission, and place-based cultural meanings closely linked to the
marine environment [28,29].

These considerations converge in the central research question of this study: How do
informal institutions—specifically cooperation, Indigenous governance, and ancestral
knowledge —influence the economic, social, and environmental dimensions of sustainable
value in rural enterprises based on artisanal fisheries?

To address this question, the study examines artisanal fisheries in Taganga, Colom-
bia—an intercultural coastal context where informal institutions play a central role in
community life and resource management. While prior research has examined isolated
dimensions such as cooperative practices [16] or cultural identity, integrated quantitative
assessments capturing the combined effects of informal institutions on multiple sustaina-
bility dimensions remain scarce. This study addresses this gap by developing and empir-
ically testing a structural model linking informal institutional factors to sustainable value
outcomes. Moreover, the application of Partial Least Squares Structural Equation Model-
ing (PLS-SEM) offers a methodological contribution by enabling the analysis of complex
socio-institutional relationships that are often overlooked in fisheries governance re-
search.

The remainder of the article is structured as follows: the next section presents the
theoretical and conceptual framework; the subsequent section describes the methodology;
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the results are then reported and discussed; and the final section concludes by highlight-
ing the theoretical and practical contributions and outlining directions for future research.

1.2. Literature Review on Framework of Social, Economic, and Environmental Value
1.2.1. Sustainable Rural Entrepreneurship and Small-Scale Fisheries

Sustainable rural entrepreneurship is increasingly understood as a process through
which rural actors develop initiatives that simultaneously generate economic, social, and
environmental value, thereby strengthening territorial resilience and community well-be-
ing [4,30]. Unlike traditional approaches centered primarily on financial performance,
contemporary perspectives situate rural entrepreneurship within social-ecological sys-
tems, where production activities, environmental stewardship, and social inclusion are
inherently interconnected [3,31].

Within this framework, artisanal and small-scale fisheries (SSF) represent a paradig-
matic form of sustainable rural entrepreneurship. SSF integrate responsible resource use,
culturally embedded practices, intergenerational knowledge transmission, and coopera-
tive organizational structures rooted in local histories. The global literature consistently
highlights their central role in food security, local livelihoods, and cultural identity, par-
ticularly across the Global South [32,33].

Empirical research further demonstrates that artisanal fishers operate as entrepre-
neurs who actively manage their production systems, make strategic decisions regarding
technology, markets, and regulatory constraints, and adapt to ecological variability [34].
These characteristics position SSF at the core of international debates on co-management,
blue justice, community-based governance, and social-ecological resilience.

Evidence from Latin America reinforces this perspective. Moreno Ponce [35], identify
structural constraints such as limited access to education and credit, while simultaneously
highlighting fishers’ capacity to generate socio-economic value despite these barriers. Saa-
vedra Gallo et al. [36] show that fishing communities reorganize their local economic prac-
tices in response to global environmental pressures through culturally grounded strate-
gies. Similarly, Arias-Vargas et al. [37] argue that contemporary rural entrepreneurship
extends well beyond agriculture, encompassing diverse livelihood models anchored in
local knowledge systems.

Taken together, this body of evidence suggests that artisanal fishers embody a form
of rural entrepreneurship that balances economic viability with social cohesion, cultural
identity, and environmental responsibility. SSF should therefore be understood not
merely as subsistence activities, but as complex entrepreneurial systems shaped by inter-
twined institutional, ecological, and cultural dynamics.

1.2.2. Informal Institutions

Institutions provide the frameworks that shape and regulate social, economic, and
political interactions [38]. Within this tradition, North [11] distinguishes between formal
institutions—such as laws and property rights —and informal institutions, which encom-
pass customs, traditions, social norms, and culturally embedded codes of conduct. Infor-
mal institutions emerge through historical experience and social interaction, becoming
shared behavioral reference points that play a critical role in maintaining social cohesion
and fostering trust [39,40].

This study situates informal institutions within the analytical framework of Elinor
Ostrom’s [41] design principles for the governance of common-pool resources (CPR).
Ostrom emphasized that sustainable resource management depends on collective-choice
arrangements and local autonomy tailored to community-specific conditions. However,
much institutional analysis has focused primarily on the functional efficiency of rules and
organizational arrangements.
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Building on this foundation, the present research extends Ostrom’s framework by
examining whether, in intercultural coastal contexts, the legitimacy of ancestral
knowledge and Indigenous governance constitutes a stronger driver of sustainability out-
comes than participatory arrangements based solely on cooperation. In this regard, coop-
eration is not treated as a purely functional mechanism, but as a process whose effective-
ness is contingent upon deep-rooted traditional authority and culturally legitimate gov-
ernance structures.

Beyond classical institutional theory, contemporary fisheries governance research
consistently emphasizes the central role of informal institutions in shaping sustainability
outcomes in artisanal and small-scale fisheries [42,43]. Empirical studies show that social
norms, customary rules, community-based leadership arrangements, and culturally em-
bedded practices are essential for regulating access to resources and coordinating collec-
tive action—particularly in contexts where state capacity for formal monitoring and en-
forcement is limited [42—44].

Recent governance frameworks further highlight the importance of community-
based and polycentric arrangements, in which informal institutions interact dynamically
with formal regulations to influence fisheries’ performance and sustainability outcomes
[14,45]. Trust-based social relations, Indigenous governance structures, ancestral norms,
and locally legitimate rules play a decisive role in shaping how formal policies are inter-
preted and implemented at the community level [46]. Evidence from diverse regional con-
texts suggests that sustainability outcomes depend not only on regulatory design, but also
on the alignment between formal institutions and deeply embedded informal norms
within local socio-ecological systems [47].

1.2.3. Cooperation as a Driver of Social and Economic Value

Cooperation constitutes a primary mechanism through which informal norms are
translated into tangible social and economic outcomes. From an economic perspective,
collective organization enables artisanal fishers to overcome market asymmetries by pool-
ing resources, reducing transaction costs, and strengthening bargaining power vis-a-vis
intermediaries. These dynamics enhance adaptive capacity to market volatility and con-
tribute to more stable and higher incomes [48-50].

From a social perspective, cooperation functions as a catalyst for community resili-
ence. Cooperative arrangements foster trust, social learning, and mutual support, rein-
forcing a sense of belonging that is critical for sustaining the social fabric of marginalized
coastal communities [51,52]. Unlike purely formal management systems, cooperative gov-
ernance in SSF derives its legitimacy from shared norms and reciprocal relationships, pro-
moting equitable resource use and broader participation [53,54].

In this sense, cooperation operates as a multidimensional driver that simultaneously
enhances economic performance and strengthens community well-being.

Hypothesis 1 (H1): Cooperation has a positive effect on social value generation in artisanal fish-
eries.

H1: Cooperation — Social value.

Hypothesis 2 (H2): Cooperation has a positive effect on economic value generation in artisanal
fisheries.

H2: Cooperation — Economic value.
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1.2.4. Indigenous Governance as a Driver of Environmental, Economic, and Social Value

Indigenous governance systems generate environmental, economic, and social value
by integrating ancestral knowledge with community-based management practices. Evi-
dence across multiple contexts shows that these governance arrangements promote col-
lective natural resource management, strengthen community autonomy, and support
more equitable distributions of economic benefits.

Studies such as Kennedy Rolando Lomas Tapia et al. [55] demonstrate that Indige-
nous governance structures embed sociocultural models grounded in ancestral
knowledge. Similarly, Gasca Zamora et al. [56] document how Indigenous communities
develop cooperative strategies for natural resource management, generating ecological
and economic benefits through collective enterprises and shared decision-making.

Traditional governance systems also contribute to environmental conservation.
Palafox-Mufioz et al. [57] show that customary regulatory mechanisms—such as tradi-
tional norms, community-enforced sanctions, and the protection of sacred or ecologically
significant sites—enhance ecological sustainability while reinforcing social cohesion and
participatory governance.

In small-scale fisheries, Indigenous governance is particularly relevant because it en-
hances management legitimacy, strengthens adaptive capacity, and anchors resource-use
decisions in culturally grounded ecological knowledge [58]. These governance forms align
principles of reciprocity and clan-based organization with broader concepts of social-eco-
logical resilience, improving coordination and compliance.

Moreover, Indigenous governance supports environmental stewardship by advanc-
ing territorial management practices and fostering knowledge co-production between In-
digenous and scientific systems [59]. Evidence suggests that well-managed fisheries can
simultaneously achieve environmental, economic, and social sustainability, reinforcing
the potential of Indigenous governance to generate multidimensional value [60].

Hypothesis 3 (H3): Indigenous governance has a positive effect on environmental value in arti-
sanal fisheries.

H3: Indigenous governance — Environmental value.

Hypothesis 4 (H4): Indigenous governance has a positive effect on economic value generation in
artisanal fisheries.

H4: Indigenous governance — Economic value.

Hypothesis 5 (H5): Indigenous governance has a positive effect on social value generation in
artisanal fisheries.

Hb5: Indigenous governance — Social value.

1.2.5. Tradition and Ancestral Knowledge as Drivers of Social Value

Ancestral knowledge and traditional practices generate substantial social value in
artisanal fishing communities by strengthening cultural identity, social cohesion, and re-
silience. These knowledge systems are transmitted intergenerationally —primarily
through oral traditions —and enable communities to respond to contemporary social, eco-
nomic, and environmental challenges [61]. As Garcia-Allut et al. [62] note, processes of
cultural homogenization increasingly threaten traditional knowledge, underscoring its
importance for sustaining communal continuity.
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Territorial relationships in coastal communities are also shaped by historical and so-
ciocultural processes. Cortés et al. [63] show how differentiated cultural appropriations of
coastal spaces emerge from community-specific histories, generating distinctive forms of
interaction with marine resources that underpin social organization.

Consistent with this perspective, research on traditional ecological knowledge
demonstrates that rituals, beliefs, and customary fishing practices strengthen community
cohesion, collective identity, and a shared sense of belonging [64,65]. Acott et al. [66] fur-
ther argue that social well-being in artisanal fisheries is deeply intertwined with cultural
continuity, heritage, and local history, which confer symbolic and emotional meaning to
fishing activities.

Elders play a central role in this process as custodians of communal memory.
Through the transmission of ecological knowledge and social values, they reinforce norms
of reciprocity, cooperation, and solidarity that are essential for social cohesion and adap-
tive capacity [67].

Altogether, this evidence supports the proposed hypothesis:

Hypothesis 6 (H6): Ancestral knowledge has a positive effect on social value generation in arti-
sanal fisheries

H6: Ancestral Knowledge — Social value.

1.3. Informal Institutions and Sustainability in Colombian Artisanal Fisheries: A Conceptual
Framework Applied to Taganga

In Colombia, the sustainability of artisanal and small-scale fisheries is strongly
shaped by the interaction between informal institutions, local governance arrangements,
and culturally embedded practices operating within rural and coastal territories [68,69].
In contexts characterized by limited state presence and weak enforcement capacity, coop-
eration, Indigenous governance, and ancestral knowledge function as core institutional
mechanisms that support economic viability, social cohesion, and environmental stew-
ardship [45,46]. Empirical evidence indicates that cooperative practices enhance economic
sustainability by improving market access, reducing transaction costs, and strengthening
collective bargaining power, while simultaneously fostering trust, reciprocity, and social
capital within fishing communities [49,53]. At the same time, Indigenous governance sys-
tems and customary rules contribute to environmental sustainability by regulating access
to resources, promoting collective decision-making, and embedding conservation princi-
ples within culturally legitimate frameworks [12,27]. Taken together, these informal insti-
tutional arrangements enhance adaptive capacity and support long-term sustainability in
Colombian artisanal fisheries, particularly where formal regulatory systems alone are in-
sufficient to address complex socio-ecological dynamics [70].

In communities such as Taganga, the sustainability of artisanal fisheries has been
conceptualized in the literature as emerging from locally embedded informal institutions
rooted in long-standing relationships between fishing communities and the marine envi-
ronment [12,46]. Existing studies suggest that customary fishing norms, shared rules gov-
erning access to fishing grounds, informal leadership structures, and collective decision-
making practices play a central role in organizing everyday fishing activities and mediat-
ing interactions among fishers, markets, and regulatory actors in small-scale fisheries
[27,42]. Within this context, cooperation is consistently identified as a key mechanism that
enables fishers to organize production, manage economic and environmental risks, and
respond collectively to ecological variability, thereby contributing to livelihood stability
and social cohesion [42,50].
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Similarly, research on Indigenous governance and ancestral knowledge highlights
their potential to reinforce sustainability by anchoring resource use in principles of reci-
procity, respect for nature, and intergenerational responsibility, particularly in settings
characterized by limited formal enforcement capacity [43,44]. Building on this body of
literature, the present study proposes an integrative institutional model that links cooper-
ation, Indigenous governance, and ancestral knowledge to the creation of economic, so-
cial, and environmental value in artisanal fisheries. This model is derived from the litera-
ture and empirically validated in the specific context of Taganga. Accordingly, the follow-
ing section presents the conceptual framework and hypotheses guiding the empirical
analysis [70].

1.4. Hypotheses and Conceptual Model

Drawing on the conceptual relationships established in the preceding sections, this
study proposes a structural model in which informal institutions—operationalized
through cooperation, Indigenous governance, and ancestral knowledge —are specified as
latent constructs influencing three outcome variables representing economic, social, and
environmental value.

The model is hypothesis-driven and designed to empirically test the predictive rela-
tionships between these institutional dimensions and sustainable value creation in arti-
sanal fisheries. All latent variables are operationalized through observable indicators val-
idated in prior research and adapted to the empirical context of the study.

Figure 1 presents the proposed conceptual framework, summarizing the hypothe-
sized relationships among constructs and illustrating the structural paths to be tested us-
ing PLS-SEM.

Accordingly, the following hypotheses are formulated:

e HI: Cooperation — Social value

e H2: Cooperation — Economic value

e  HB3:Indigenous governance — Environmental value
e  H4: Indigenous governance — Economic value

e  Hb5: Indigenous governance — Social value

e  Hé6: Ancestral knowledge — Social value

This model provides the basis for subsequent empirical testing using Partial Least
Squares Structural Equation Modeling (PLS-SEM) [71], allowing for the exploration of
complex, multivariate relationships within a relatively small sample context.
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instrument applied). The arrows connecting the latent variables (the circles) have the number of the
hypothesis proposed and the authors who support the formulation of the hypothesis
[14,48,51,64,67,72-74].

2. Materials and Methods
2.1. Research Approach and Design

This study adopted a quantitative research approach with a non-experimental, cross-
sectional design to examine how informal institutions —namely cooperation, Indigenous
governance, and ancestral knowledge —influence the generation of economic, social, and
environmental value in the artisanal fisheries of Taganga. This design is appropriate for
analyzing latent constructs grounded in sociocultural perceptions and practices that can-
not be experimentally manipulated.

Taganga represents a suitable empirical setting due to its strong community cohe-
sion, the intergenerational transmission of fishing knowledge, and the historically signif-
icant role of the Indigenous Cabildo. These characteristics highlight the relevance of in-
formal institutions in shaping local governance structures and productive activities within
the artisanal fisheries sector.

2.2. Sample and Participants

The target population consisted of 164 active artisanal fishers registered in local as-
sociations. The minimum sample size was estimated using the finite-population formula

proposed by Cochran [75]:
NXZ?*XpXq

= 1
E2X(N-1)+7Z?%Xx pX q @

n

where n is the required sample size, N is the population size (164), Z is the critical value
for a 95% confidence level (1.96), p is the expected proportion (0.5), g=1 - p, and E is the
allowable margin of error (0.03).

Substituting these values resulted in a minimum required sample of 139 participants.
A total of 148 fishers were ultimately surveyed, surpassing the minimum threshold and
ensuring adequate statistical power for the PLS-SEM analysis.

2.3. Instrument and Data Collection

The research instrument was developed through a structured, multi-stage process
grounded in an extensive review of the literature on informal institutions, community-
based governance, and sustainable value in small-scale fisheries. Figure 1 illustrates the
conceptual structure of the model, where circles represent latent variables and rectangles
denote observable indicators and their corresponding subcriteria, which were operation-
alized in the survey instrument. The arrows linking the latent variables indicate the pro-
posed hypotheses and the key authors supporting each theoretical relationship.

Content validity was ensured by adapting measurement items to the sociocultural
context of artisanal fishers in Taganga and through an expert review process involving
scholars specializing in fisheries governance and sustainability, as well as practitioners
and members of the Indigenous Cabildo of Taganga. This process informed item refine-
ment in terms of conceptual alignment, cultural relevance, and clarity of wording. A pilot
test was subsequently conducted with 10 artisanal fishers and 6 members of the Indige-
nous Cabildo to assess semantic clarity, comprehension, and contextual adequacy. This
phase was explicitly intended for qualitative refinement rather than full psychometric val-
idation. All participants provided informed consent, confirming their voluntary partici-
pation.
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Evaluation of
a PLS-SEM
model

The finalized questionnaire was administered in person during field visits using pa-
per-based surveys, which were later transcribed into Google Forms for data systematiza-
tion, consolidation, and management prior to statistical analysis. All constructs were
measured using five-point Likert scales. The psychometric evaluation of the measurement
model was conducted using Partial Least Squares Structural Equation Modeling (PLS-
SEM), assessing internal consistency reliability and convergent validity through indicator
loadings, composite reliability, and average variance extracted (AVE), as well as discrimi-
nant validity using the heterotrait-monotrait (HTMT) ratio. These procedures followed
established methodological guidelines proposed by Fornell and Larcker [76], Nunnally
[77], and Hair et al. [78].

The survey instrument was originally developed and administered in Spanish, as this
is the primary language spoken by participants in the study area. For reporting and trans-
parency purposes, the questionnaire was subsequently translated into English to allow
for methodological assessment and replication by an international academic audience.
The full version of the survey instrument, including all items and response scales used in
the analysis, is provided in Appendix A.

2.3.1. Data Analysis

Data analysis was performed using Partial Least Squares Structural Equation Mod-
eling (PLS-SEM) with SmartPLS version 4 [71]. PLS-SEM was selected due to its suitability
for analyzing latent constructs derived from sociocultural perceptions, its robustness to
non-normal data distributions, and its emphasis on predictive accuracy and variance ex-
planation. These characteristics align with the objectives of this study, which seeks to ex-
plain how informal institutions influence sustainable value creation in artisanal fisher-
ies—an emerging theoretical domain in which causal relationships are still being refined
[78,79]. In addition, PLS-SEM is well suited to moderate sample sizes and complex mod-
els, making it appropriate for community-based field research [80].

The analytical procedure followed a structured evaluation framework summarized
in Figure 2, which organizes the validation process into three sequential stages: (1) global
model assessment, (2) measurement model assessment, and (3) structural model assess-
ment. Figure 2 consolidates the evaluation criteria, threshold values, and seminal meth-
odological references that guided each stage of the analysis.

STEPS EVALUATION CRITERIA AUTHORS
~ "
Stndardized root mean Hu & Beatler (1998)
1. Global Model ——— squire residual e  SRMR<0.| e Henscler (20172, 20170)
(SRMR) Ringle et al. (2009)
— Internal Consistency Cronbach’s Alpha>0.5 s  Nunnally,197
2.1.Convergent Reliability Composite Reliabiity Werts etal. (2017) Dijkstra
Validity »0.7 & Heascler (2015)
2 Messarement Convergent Validity o Average Vanance Forell & | au‘h‘r (1981)
Medel Extracted>0.5 Afthasochan (2013)
o

Standarized outer
loading 0.5

Indicator Roliability ———e Afthanorhaa (2013)

Henseler, )., Ringle, CM
Sarstedt, M. (2015)

2.2 Discriminant Heterotrat-Monotrast
Validity (HTMT)

— HIMT<D09 —

-
Evaluation of the algebraic sign,
3.1. Path Coeficients  magnitude, an statistical significance of

3. Structural PO COSECIoNS

Model

Falk & Mller (1992)

L ¥ S B — Chin (19985)

32 Rsquared

The larger the I’ value,

the greater the effect Coben, 1988

R R —— —

Detween the constructs

Figure 2. Steps and Criteria for the Evaluation of a PLS-SEM Model [71,76,77,81-90].
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Global Model Assessment

The analysis began with an assessment of the model’s overall goodness of fit. The
Standardized Root Mean Square Residual (SRMR), presented as the first stage in Figure
2, was used as the primary absolute fit indicator. Following the criteria proposed by Hu
and Bentler [81] and Henseler [82,83], SRMR values below 0.10 were considered accepta-
ble. This initial assessment ensured that discrepancies between the empirical and model-
implied correlation matrices remained within theoretically acceptable limits.

In addition, two discrepancy-based fit measures were examined: the unweighted
least squares discrepancy (d_ULS = 1.954) and the geodesic discrepancy (d_G = 0.811).
Consistent with PLS-SEM guidelines [84], Hair et al. [78], these indices were interpreted
descriptively by comparing the observed values with their respective 95% bootstrap con-
fidence intervals. In both cases, the observed discrepancies fell below the upper bootstrap
thresholds, indicating no evidence of severe global model misspecification. As recom-
mended in the PLS-SEM literature, global fit measures were considered complementary
to—rather than substitutes for—the evaluation of the measurement and structural mod-
els.

Measurement Model Assessment

The second stage of the analysis, presented in Figure 2 as the Measurement Model,
evaluated the reliability and validity of the latent constructs.

Convergent Validity
Convergent validity was assessed through:

e Indicator loadings greater than 0.50 [85];
e Cronbach’s alpha and composite reliability (CR) values of at least 0.70 [77,86];
e  Average Variance Extracted (AVE) values equal to or exceeding 0.50 [76].

Together, these criteria ensured that the indicators consistently captured the theoret-
ical dimensions they were intended to measure.

Discriminant Validity

Discriminant validity was evaluated using the Heterotrait-Monotrait ratio (HTMT),
shown in Figure 2 as Step 2.2. HTMT values below 0.90 indicated satisfactory construct
distinctiveness, following the robust criterion proposed by Henseler, Ringle, and Sarstedt
[84].

Structural Model Assessment

The final stage of the analysis, illustrated in Figure 2 as the Structural Model, assessed
the hypothesized relationships among the latent constructs.

Path coefficients were examined to evaluate the direction, magnitude, and statistical
significance of the proposed effects. Statistical significance was assessed using a bootstrap-
ping procedure with 10,000 subsamples, following the recommendations of Chin [87].
This resampling approach provides robust estimates of standard errors and confidence
intervals.

The predictive power of the model was evaluated using R? values for each endoge-
nous construct. These values were interpreted according to Falk and Miller [88], who sug-
gest that R? values above 0.10 indicate meaningful explanatory power in behavioral and
social science research.

Effect sizes (f2) were calculated to assess the relative contribution of each exogenous
construct to its corresponding endogenous variable. Cohen’s [89] thresholds of 0.02
(small), 0.15 (medium), and 0.35 (large) were applied to interpret the substantive magni-
tude of the effects.
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Following the evaluation of the global, measurement, and structural models, the sta-
tistical adequacy and internal coherence of the PLS-SEM approach were confirmed. The
analytical procedure aligns with the structured evaluation sequence summarized in Fig-
ure 2, which integrates the criteria, thresholds, and methodological references applied
throughout the assessment. As a visual synthesis of the PLS-SEM process, Figure 2 en-
hances transparency and methodological traceability by illustrating how the global, meas-
urement, and structural components were systematically evaluated.

3. Results
3.1. Sociodemographic Profile

The surveyed fishers were predominantly adults between 45 and 54 years of age,
with a mean age of 51 years and a standard deviation of 16 years. This age distribution
indicates that artisanal fishing in Taganga remains a traditional livelihood largely sus-
tained by older generations, with limited participation from younger cohorts. The sample
was predominantly male (90% men and 10% women) and was typically organized into
productive units consisting of 5 to 10 members.

In terms of experience, 74% of participants reported more than 10 years of involve-
ment in fishing activities, with the most frequent experience range being between 20 and
25 years. These characteristics reflect the highly specialized, experience-based, and inter-
generational nature of artisanal fishing in Taganga, where knowledge transmission and
occupational continuity play a central role in sustaining the activity.

3.2. Model Evaluation (PLS-SEM):

Partial Least Squares Structural Equation Modeling (PLS-SEM) provided an inte-
grated assessment of how informal institutions—cooperation, Indigenous governance,
and ancestral knowledge —shape the economic, social, and environmental dimensions of
sustainability in artisanal fisheries in Taganga. The results are presented in three stages:
evaluation of the measurement model, assessment of discriminant validity, and analysis
of the structural model.

e  Measurement Model Evaluation

Table 1 presents the results for internal consistency reliability and convergent valid-
ity of the constructs included in the model. All reliability indicators met established
threshold criteria. Cronbach’s alpha values ranged from 0.702 (Economic Value) to 0.878
(Indigenous Governance), indicating acceptable to strong internal consistency across con-
structs. Similarly, composite reliability coefficients (0, and oc) exceeded the recom-
mended threshold of 0.70 for all latent variables, confirming the internal homogeneity of
the measurement scales.

Table 1. Evaluation of the measurement model (reliability and validity of constructs).

Composite Re-

Factor =~ Cronbach’s Composite Reli- Average Variance Ex-

Variables Indicator | 4ing  Alpha ability (tho_a) 1(1:}113;113 tracted (AVE)

DLAB2 0.765
. DLAB3 0.766

Social Value PC3 0.763 0.767 0.772 0.850 0.586
PC4 0.768
FI1 0.725

Economic Value NEGI1 0.703 0.702 0.742 0.809 0.593
NEG2 0.719

PA3 0.730 0.825 0.917 0.856 0.602
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Environmental PA4 0.708
Value RE1 0.878
RE4 0.868
Ancestral bCl 0.701
Knowledge DC3 0.885 0.769 0.995 0.835
DC4 0.949
LI1 0.885
Indigenous gov- LI2 0.909
ernance L3 0.753 0.878 0.902 0.916 0.732
L4 0.866
UCOOP1 0.714
Cooperation UCOOP3 0.778 0.713 0.772 0.837 0.633
UuCcoor4 0.885

Convergent validity was further supported by Average Variance Extracted (AVE)
values above 0.50 for all constructs. The highest AVE values were observed for Indigenous
Governance (0.732) and Environmental Value (0.602), indicating that the indicators ex-
plained a substantial proportion of variance in their respective latent constructs. Overall,
the results summarized in Table 1 confirm that the measurement model provides a robust
representation of the theoretical dimensions of sustainability and informal institutional
mechanisms in small-scale fisheries.

e  Discriminant Validity

Discriminant validity was assessed using the Heterotrait-Monotrait (HTMT) ratio, as
reported in Table 2. All HTMT values were below the conservative threshold of 0.90 pro-
posed by Henseler et al. [84], ranging from 0.144 (Environmental Value > Cooperation) to
0.750 (Social Value > Economic Value). These results indicate satisfactory construct dis-
tinctiveness and confirm that each latent variable represents a conceptually and empiri-
cally separate domain.

The HTMT results demonstrate that the model adequately differentiates among the
economic, social, and environmental dimensions of sustainable value, thereby supporting
the conceptual independence of the constructs.

Table 2. Results of the HTMT method for discriminant validity.

Heterotrait-Monotrait (HTMT)
Original Sample

1 () ()

Relations Sample  Mean 2.5% 97.5%
Cooperation <-> Ancestral Knowledge 0.317 0317 0.184 0.544
Indigenous governance <-> Ancestral Knowledge 0.259 0.267 0.123 0.441
Indigenous governance <-> Cooperation 0.368 0387 0.277 0.558
Environmental Value<-> Ancestral Knowledge 0.230 0.249 0.133 0.386
Environmental Value <-> Cooperation 0.144 0.203  0.099 0.348
Environmental Value <-> Indigenous governance 0.208 0.238 0.114 0.398
Economic Value <-> Ancestral Knowledge 0.293 0314 0.166 0.493
Economic Value <-> Cooperation 0.338 0.369 0.210 0.536
Economic Value <-> Indigenous governance 0.423 0.427 0.267 0.585
Economic Value <-> Environmental Value 0.637 0.639 0404 0.859
Social Value <-> Ancestral Knowledge 0.328 0.350 0.217 0.510
Social Value <-> Cooperation 0.298 0327 0.189 0.490
Social Value <-> Indigenous governance 0.427 0.434 0271 0.598
Social Value <-> Environmental Value 0.482 0.482  0.301 0.660
Social Value <-> Economic Value 0.750 0.749 0.512 0.970
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. Structural Model Evaluation

The results of the structural model are reported in Table 3 and indicate that most of
the hypothesized relationships are positive and statistically significant (p < 0.05). Indige-
nous governance emerged as the most influential predictor across all dimensions of sus-
tainable value. Its strongest effect was observed on Economic Value (3 =0.297, t = 4.396, p
<0.001), followed by Social Value (3 =0.299, t = 3.661, p <0.001) and Environmental Value
(P =0.244, t = 2.175, p < 0.05). These results suggest that Indigenous governance—ex-
pressed through traditional leadership structures and community-based decision-mak-
ing—plays a central role in enhancing productive stability, strengthening social cohesion,
and promoting environmental stewardship. Overall, the findings confirm the pivotal con-
tribution of Indigenous governance to sustainability outcomes in artisanal fisheries.

Table 3. Results of the hypothesis testing of the structural model (bootstrapping with 10,000 sub-

samples).
tandard
Hypothesis Original  Sample gsi‘a;fm TStatistics
Sample (O) Sample (O) (STDEV) (IO/STDEV )
H1: Cooperation > Economic Value 0.169 0.185 0.066 2.570 0.010
H2: Cooperation > Social Value 0.109 0.113 0.069 1.579 0.114
) . S .

H3: Indigenous governance > Environmental 0.044 0.264 0112 2175 0.030
Value

H4: Indigenous governance > Economic Value 0.297 0.302 0.068 4.396 0.000
Hb5: Indigenous governance 2 Social Value 0.299 0.301 0.082 3.661 0.000
H6: Ancestral Knowledge > Social Value 0.175 0.195 0.078 2.240 0.025

Cooperation exhibited a significant positive effect on Economic Value (3 =0.169, ¢ =
2.570, p =0.010), indicating that collaborative networks among fishers contribute to greater
productive efficiency and income stability. However, its relationship with Social Value
was not statistically significant (p > 0.05), suggesting that cooperation in this context re-
mains primarily oriented toward productive coordination and has not yet translated into
broader social benefits.

Ancestral Knowledge showed a positive and significant association with Social Value
(f=0.175, t = 2.240, p = 0.025), highlighting the role of traditional practices and intergen-
erational knowledge transmission in strengthening cultural identity, collective cohesion,
and community resilience. These findings reinforce the view that local ecological
knowledge and ancestral values are central to sustaining the social dimension of artisanal
fisheries.

The model demonstrated a moderate but consistent explanatory capacity, with R?
values of 0.184 for Social Value, 0.146 for Economic Value, and 0.059 for Environmental
Value. These results indicate that informal institutions account for a larger proportion of
variance in the social and economic dimensions of sustainability, while environmental
outcomes are more likely influenced by exogenous factors such as public policies, regula-
tory frameworks, and ecological conditions beyond direct community control.

Effect size analysis (f2) further confirmed the differentiated influence of the con-
structs. Indigenous governance exerted medium-sized effects across all three sustainabil-
ity dimensions (f> = 0.09-0.10), followed by Ancestral Knowledge (f2=0.034) and Cooper-
ation (f2 = 0.013-0.031), which showed smaller but positive effects. Taken together, these
results suggest that the institutional structure of artisanal fisheries is primarily anchored
in traditional governance and ancestral knowledge, while cooperation functions as a com-
plementary mechanism that supports productive articulation and economic cohesion.
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Overall, the model indicates that sustainability in the artisanal fisheries of Taganga
is shaped by the synergistic interaction of three institutional pillars:

(1) Indigenous governance, which integrates community leadership and collective re-
source management;

(2) Ancestral Knowledge, which sustains cultural identity and social resilience; and

(3) Cooperation, which enhances economic performance and organizational stability.

Together, these informal institutions constitute the backbone of social, economic, and
environmental value creation, positioning local governance and cultural heritage as key
drivers of resilience and sustainability in coastal rural contexts.

4. Discussion

The findings of this study provide a clear and empirically grounded response to the
research question regarding how informal institutions —Indigenous governance, cooper-
ation, and ancestral knowledge —shape social, economic, and environmental value within
the artisanal fishing system of Taganga. Overall, the results reveal a differentiated influ-
ence of informal institutions: some function as cross-dimensional drivers of sustainability,
while others operate through more specific social or economic pathways. Among these,
Indigenous governance emerges as the most influential mechanism, exerting significant
effects across all three value dimensions. This highlights leadership as a central institu-
tional force through which shared norms, culturally embedded authority, and collective
decision-making are translated into social cohesion, economic performance, and environ-
mentally responsible behavior.

The strong influence of Indigenous governance is consistent with community gov-
ernance theories that emphasize the role of locally legitimate authorities in coordinating
collective action and regulating resource use [41,91]. In Taganga, the authority and recog-
nition attributed to Indigenous leaders facilitate cooperation, conflict resolution, and the
transmission of traditional norms. These dynamics help explain the broad impact of In-
digenous governance on value creation. Moreover, such leadership structures reinforce
voluntary compliance, collective monitoring, and mutual support practices that enhance
economic and social well-being, while exerting a comparatively weaker —but still signifi-
cant—influence on environmental practices.

Ancestral knowledge, by contrast, exhibits a more selective effect, significantly shap-
ing only the social dimension of value. This finding aligns with previous research showing
that traditional ecological knowledge primarily strengthens identity, social cohesion, and
intergenerational transmission of cultural practices rather than generating direct eco-
nomic returns [12,92]. In Taganga, rituals, techniques, and symbolic meanings associated
with fishing foster a strong sense of belonging and reinforce community ties, which ac-
counts for the significant association with social value. The absence of measurable effects
on economic or environmental outcomes suggests that ancestral knowledge may require
stronger institutional integration or formal recognition within management programs to
extend its influence beyond the social domain.

Cooperation, in turn, shows a significant effect only on economic value. Similar pat-
terns have been documented in small-scale fisheries where cooperation emerges primarily
from economic necessity and risk management [93]. Although cooperation is theoretically
associated with social value creation in community-based fisheries, the direct relationship
between cooperation and social value was not statistically significant in this model. This
result does not imply the absence of a social role for cooperation, but rather points to more
complex institutional dynamics. Multicollinearity was assessed using the heterotrait—
monotrait (HTMT) criterion, with values well below conservative thresholds, indicating
that collinearity did not bias the estimates. Instead, the findings suggest a potential
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absorption effect, whereby the social contributions of cooperation are largely captured by
Indigenous governance and ancestral knowledge when these constructs are modeled sim-
ultaneously. This interpretation is consistent with the literature on Indigenous and com-
munity-based governance, which emphasizes that social value often emerges through in-
stitutionalized leadership and cultural frameworks rather than through cooperation
alone.

The model’s explanatory power for environmental value is relatively low (R2=0.059),
indicating that the informal institutional variables included in this study explain only a
limited share of variance in environmental outcomes. This result suggests that, unlike so-
cial and economic value, environmental performance in artisanal fisheries is less directly
shaped by community-level informal institutions. Previous research indicates that envi-
ronmental outcomes in coastal socio-ecological systems are often influenced by broader
external pressures—such as tourism, pollution, regulatory fragmentation, and ecological
constraints —that lie beyond the direct control of local communities [26]. In the case of
Taganga, these structural drivers may attenuate the observable influence of informal in-
stitutions on environmental practices.

Beyond these findings, the evidence supports the argument that strengthening Indig-
enous governance and integrating ancestral knowledge can serve as transformative path-
ways for enhancing sustainability. Supporting this view, Ainomujuni & Kothari [94]
demonstrate that meaningful community participation in conservation initiatives
strengthens stewardship and long-term commitment to sustainable practices. While Bur-
gos-Ayala et al. [95] report that only 1% of environmental projects in Colombia fully in-
corporate Indigenous peoples as primary actors, this figure reflects a national trend and
is not intended to generalize directly to Taganga. Rather, it highlights a broader institu-
tional gap that underscores the importance of empowering Indigenous governance and
integrating traditional ecological knowledge at the local level. In Taganga, Indigenous
leadership and ancestral practices already play a central role in community-based conser-
vation, illustrating the potential of culturally grounded governance strategies to enhance
ecological outcomes while respecting local identities.

Overall, these findings contribute to the literature on institutions and fisheries gov-
ernance by demonstrating that informal institutions do not exert uniform effects across
sustainability dimensions. Indigenous governance emerges as a broadly influential mech-
anism linking cultural authority with collective decision-making, whereas cooperation
and ancestral knowledge operate through more delimited and dimension-specific path-
ways. This differentiation advances existing debates by showing that informal institutions
vary not only in strength, but also in their functional scope within community-based fish-
eries systems.

4.1. Theoretical and Practical Implications

From a theoretical perspective, this study reinforces the view that informal institu-
tions and Indigenous governance are central —rather than peripheral —components of ef-
fective socio-ecological governance, particularly in coastal and fisheries contexts. Gelcich
et al. [50] demonstrate that polycentric governance systems, characterized by multiple de-
cision-making centers, enhance adaptability and resilience in marine resource manage-
ment. Similarly, Lee et al. [58] highlight that Indigenous governance practices, refined
through long-term social learning, provide critical insights for building resilient coastal
fisheries.

Recent empirical contributions further support these conclusions. Pellowe et al. [96]
show that the coexistence of formal and informal institutions enhances system adaptabil-
ity, while Torregroza-Espinosa et al. [65] confirm that ancestral knowledge contributes to
environmental sustainability and community resilience. Collectively, these findings
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underscore that integrating traditional knowledge and local leadership into formal gov-
ernance frameworks is not merely beneficial, but essential for sustainable fisheries man-
agement in Latin America.

From a practical standpoint, the results suggest several actionable pathways.
Strengthening Indigenous governance structures can enhance sustainability outcomes
across all value dimensions. Expanding cooperation beyond operational tasks toward col-
lective social initiatives may help transform functional collaboration into broader social
capital. Additionally, integrating ancestral knowledge into environmental management
programs — particularly through partnerships with conservation agencies—could trans-
late cultural practices into tangible ecological improvements.

4.2. Policy Implications for Fisheries Management in Colombia

The findings of this study offer relevant insights for the design of public policies
aimed at promoting the sustainable development of artisanal fisheries in Colombia. First,
the evidence highlights the need for a shift in how the state engages with coastal commu-
nities. Rather than relying exclusively on top-down regulatory approaches, national au-
thorities—such as the National Authority for Aquaculture and Fisheries (AUNAP)—
should move toward the formal recognition and integration of Indigenous governance
structures within fisheries management frameworks. Given that Indigenous leadership
emerges as the strongest driver of sustainable value, institutionalizing its role in decision-
making could enhance policy legitimacy, compliance, and environmental effectiveness.

Second, policy interventions should move beyond a narrow focus on economic sub-
sistence and adopt a cultural heritage perspective. Since ancestral knowledge is a key
driver of social value, public programs should actively support intergenerational
knowledge transmission, including the protection of traditional fishing areas and the
recognition of oral traditions as valid sources of ecological knowledge. Third, with respect
to collective action, the findings suggest that standardized cooperative models may be
ineffective. Policies should instead support community-led associations that align with
existing informal norms and sources of ancestral legitimacy. Finally, these elements
should converge within intercultural management plans that bridge scientific expertise
and local ecological knowledge, ensuring that sustainability initiatives in the Colombian
Caribbean are both ecologically robust and culturally grounded.

4.3. Limitations

This study presents several limitations. Its cross-sectional design limits causal infer-
ence and does not capture institutional change over time. Additionally, reliance on self-
reported perceptions may introduce social desirability bias. The relatively low explained
variance for environmental value suggests the need to incorporate ecological indicators,
governance variables, and external pressures in future models. Comparative or longitu-
dinal research across multiple fishing communities would further enrich understanding
of institutional dynamics and help validate the patterns identified here. The predomi-
nantly male composition of the sample may also have introduced gender bias in percep-
tion-based responses.

These limitations also open avenues for future research. Although cooperation is con-
ceptually linked to social value, the present model did not explicitly test mediation mech-
anisms. The non-significant direct relationship between cooperation and social value sug-
gests that cooperative practices may exert their social influence indirectly through Indig-
enous governance and ancestral knowledge. Future studies should explicitly model these
mediating pathways to better capture the institutional processes through which coopera-
tion contributes to social outcomes. Longitudinal or mixed-method approaches would
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further illuminate how cooperative practices become institutionalized over time and
translate into sustained social value within Indigenous fishing communities.

In addition, some interpretations should be approached with caution, as the quanti-
tative design prioritizes explanatory and predictive relationships over in-depth contextual
validation. Future research could strengthen the robustness of these claims by integrating
qualitative methods, such as interviews or participatory observation, and by incorporat-
ing gender-disaggregated analyses to better capture differentiated roles, perceptions, and
power relations within artisanal fishing communities.

5. Conclusions

This study demonstrates that informal institutions play a significant and differenti-
ated role in shaping the social, economic, and environmental value associated with arti-
sanal fisheries in Taganga. The research question is addressed clearly: Indigenous govern-
ance emerges as the most influential institutional mechanism, ancestral knowledge con-
tributes through more selective pathways, and cooperation primarily explains the eco-
nomic dimension of sustainability. At the same time, the model’s explanatory power—
particularly with respect to environmental outcomes—remains limited, which constrains
the strength and generalizability of inferences for this dimension.

The study contributes to institutional and fisheries governance theory by showing
that informal institutions do not operate as a homogeneous category. Rather, they are as-
sociated with distinct and complementary institutional dynamic: leadership appears to
function as a coordinating and legitimizing force; cooperation operates mainly as a
productivity-oriented practice; and ancestral knowledge serves as a foundation for com-
munity identity and continuity. Within a polycentric governance perspective, these find-
ings are consistent with the interpretation that multiple informal centers of authority co-
exist and operate simultaneously, each influencing specific dimensions of sustainability
without relying on a single dominant regulatory structure. This functional differentiation
is consistent with polycentric approaches that emphasize institutional diversity, dispersed
decision-making, and context-specific governance arrangements in socio-ecological sys-
tems.

From a practical standpoint, the results underscore the importance of strengthening
Indigenous governance structures, broadening cooperative practices beyond purely eco-
nomic functions, and integrating ancestral knowledge into environmental and coastal
management initiatives. Such actions may contribute to the development of governance
strategies that are culturally grounded, socially legitimate, and responsive to local realities.
Nevertheless, these implications should be interpreted with caution given the study’s
cross-sectional design, the predominantly male composition of the sample, reliance on
self-reported perceptions, and the potential presence of endogeneity and common method
bias. Future research should adopt longitudinal and comparative designs and incorporate
additional ecological and regulatory indicators to more fully capture the dynamics of co-
operation and governance in artisanal fisheries.

Opverall, this study highlights the differentiated yet contextually significant contribu-
tion of informal institutions to sustainability in small-scale fisheries. Although the ob-
served effect sizes are modest, the findings provide theoretically and empirically
grounded insights that advance academic debates on institutional diversity and polycen-
tric governance, while also informing locally grounded governance interventions.
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Appendix A

Survey Form for Fishermen in the Marine-Coastal Fishing Area
Informed consent for participants

The purpose of this document is to inform participants of the objective of the research: “to
learn about the conditions of fishermen and their perceptions of sustainability and insti-
tutions.”
Participation in this research is strictly voluntary. The information collected will be confi-
dential, as will your personal data, in accordance with Law 1581 of Habeas Data of 2012,
and under no circumstances will this information be disclosed to third parties. The infor-
mation you provide will be used solely for academic, scientific, and dissemination pur-
poses. We appreciate your anonymous participation.
I agree to participate voluntarily in this research: Yes No
A. SOCIO-DEMOGRAPHIC VARIABLES:
1. Age:
2. Gender: Female Male
3. Are you a member of the Taganga indigenous council? Yes o No [
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B. GENERAL INFORMATION

4. No. of participants per fishing line 0-5 O 5-10 (0 10-2000 More than 2000

5. Number of years as a fisherman: 0-2 O 2—4 [0 4-6 J 6-8 [0 8-1000 More than 10 OJ

C. STRATEGIC PLANNING

6. Do you plan your fishing trips? Yes [0 No [J

7. Do you evaluate the results obtained from each fishing trip? Yes [0 No [

D. ADMINISTRATIVE AND FINANCIAL

8. Do you prepare a written budget for the outreach? Yes 0 No O

9. What financial strategies does the group have for purchasing materials for the outreach
program?

Bank loans [0 Own resources [0 Foundation funding O Supplier credit O

10. You keep written accounts (list of income and expenditure) Yes [0 No O

11. The profits from your business are approximately between: 0-30% O 30-60%01 60-80%
0 80-100% O

E. MARKETING SECTION

12. You have clearly defined the customers for your product Yes 0 No O

F. TECHNOLOGY

13. When was the last year you purchased machinery/equipment for your trade?

14. Do you have written plans for purchasing new machinery/equipment? Yes 00 No O
G. RELATIONSHIPS WITH THE VALUE CHAIN
15. Types of fish most frequently caught in the nets:

H. INSTITUTIONAL FACTORS:
Please indicate how much you agree with each statement, based on your experience as a

fisherman.
Category Indicator Cod | Response
e

Stron | Some- | Unde- | Some- | Strongly
gly what |[cided |what | Agree
disa- | Disa- Agree
gree | gree

Cultural 16. Fishing traditions | DC1

and have been preserved as

traditional part of the fishermen’s

identity.

17. The cultural values of | DC2
fishing communities are
taken into account in the
programs developed by

different entities.

18. Traditional cultural | DC3

practices are promoted

by local authorities.
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19. Collective decisions
reflect shared cultural

values.

DC4

Local leadership and indige-

nous

20. Indigenous leader-
ship has strengthened

cooperative work.

LI1

21. The participation of
local leaders encourages
fishermen to be taken
into account by the cor-
poration, vendors, con-

sumers, etc.

LI2

22. Collective decisions
respect the authority of

traditional leaders.

LI3

23. The voice of indige-
nous leaders is recog-
nized in decisions and
policies regarding re-

sources.

LI4

Economic policy

24. Economic policies
have encouraged cooper-

ative organization.

PE1

25. Access to credit and
support is aligned with

sector policies.

PE2

26. National policy pro-
motes the inclusion of ar-

tisanal fishers.

PE3

27. There are incentives
to comply with quality

requirements.

PE4

28. Regional policies ben-
efit fishermen and their

families.

PES5

Regulations and formal gov-

ernance

29. Regulations facilitate

the formalization of

NG1
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fishing cooperatives’

businesses.

30. Local authorities en-
sure compliance with

regulations.

NG2

31. There is cooperation
between institutions
(governments, universi-
ties, companies) that

support the chain.

NG3

Financial assistance and non-

financial

32. The training pro-
vided is sufficient for my

learning.

AF1

33. The financial support
received is adequate.
AF2

34. Assistance from peo-
ple from different enti-
ties has promoted the
fish capture and sale

business

AF3

35. The aid I receive
strengthens the sustaina-
bility (finances) of the co-

operative.

AF4

Cooperation and collective]

work

36. Joint work among
fishermen has generated

benefits.

ucC
(0]0)

37. The union between
cooperatives has been a

mechanism for progress.

ucC
oor

38. Cooperative work fa-
cilitates the inclusion of
fishermen as participants
in the fish catching and

selling business.

ucC
oor
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ernment are sufficient for
cooperative  develop-

ment.

39. Collective work has | UC
allowed the voice of fish- | OOP
ermen to be heard in dif- | 4
ferent settings.
INetworks, 40. The corporation con- | RA1
links, and nects fishermen and
social capital marketers.
41. There are cooperative | RA2
ties between the corpora-
tion and fishermen.
42. The links between the | AR3
corporation and market-
ers (sellers) are adequate.
43. The fisherman’s links | AR4
with support entities are
solid.
44. The fisherman’s links | AR5
with the community are
adequate.
45. Links with the gov- [ RA6

I. SUSTAINABILITY:
Please indicate how much you agree with the help that your fishing activity provides to
the following aspects:

Category

Indicator

Response
Strongly | Some- Unde- | Some- | Strongly
Disagree | what cided |what |Agree
Disagree Agree

environmental impact

1. Technology that helps reduce

energy

46. Promotes the use of solar

machinery

47. Use of energy-efficient
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48. Innovation and resource
management for the devel-
opment of new capture

methods

2. Environmental policies

49. Regulation of the fish

capture process

50. Use of inputs, equipment,
or tools that do not harm the

environment

51. Compliance with regula-
tions related to the exploita-
tion of specific geographical
areas or exclusion from such

exploitation

52. Promoting the protection
of the sea with the communi-

ties that are part of it

3. Resources

53. Development of coastal
marine exploitation activities
without harming the ecosys-

tem

54. Voluntarily complying
with requirements for envi-

ronmental protection

55. Efficient use of water

56. Seek materials in the de-
velopment of the trade that
do NOT harm the ecosystem

4. Waste

57. Sorting of waste pro-

duced in fishing

58. Recycling of supplies and

materials

59. Risk assessment for pol-

lution

5. Human rights

60. Access to education

https://doi.org/10.3390/su18052215
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61. Access to health services

62. Fair treatment and free-

dom from violence

63. Non-discriminatory prac-

tices

6. Labor rights

64. Fair remuneration for

workers or as a worker

65. Written contracts for

workers

66. Freedom of association
and bargaining among

fishermen

67. Prohibition of child labor

68. Prohibition of forced la-

bor

69. Transparency in labor

practices

7. Working conditions and

Employment

70. Worker protection policy

practices

71. Access to drinking water

for workers

72. Access to sanitary facili-

ties

73. Access to food services at

work

74. Adequate training for

workers

75. Provision of adequate
equipment and clothing for

workers

8. Community involvement and

engagement

76. Development of local

commitment

https://doi.org/10.3390/su18052215
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77. Direct communication
channels between  fisher-
men, sellers, and consumers
of fish

78. Respect for local tradi-

tions and culture

79. Reduction in negative im-

pacts on the community

9. Local development

80. Investment in infrastruc-
ture, technology, and works

for local improvements

81. Local employment and

hiring opportunities

82. Support for the develop-
ment of the local sector (local

enterprises).

83. Incentives to purchase

supplies from local suppliers

10. Market conditions

84. Set minimum prices per

line

85. Access to financing

86. Access to market infor-

mation (customers)

87. Customers require prod-
ucts beyond those har-
vested/produced.

88. Formal contracts with

customers or marketers

89. Direct access to custom-

ers (without intermediaries)

11. Finance

90. Business profits

91. Cost reduction

92. New investments from

internal and external parties

https://doi.org/10.3390/su18052215
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93. Improved finances for

fishermen

94. Positive impacts on busi-

ness investment

12. Business relationships 95. Fair business practices

(no corruption and no drugs)

96. Ethical and responsible

negotiations

97. Engaged business partici-

pants and collaborative work
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