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Abstract

Female empowerment in post-conflict rural contexts is strategic for food security and
socioeconomic resilience. This study analyzed the relationship between women’s produc-
tive empowerment and food security in 40 rural women involved in pig production in
Santa Rosa del Sur, Bolívar, Colombia. A mixed approach with a descriptive–exploratory
design and longitudinal scope was used. Data collection employed adapted versions of
the Women’s Empowerment in Agriculture Index (A-WEAgI) and the Household Food
Insecurity Access Scale (HFIAS), alongside participant observation and reflective thematic
analysis. Quantitative data were analyzed via descriptive statistics and Spearman corre-
lation. The baseline revealed low empowerment regarding income, resources, technical
capacities, and time. The global A-WEAgI reached 21%, while HFIAS showed moderate
food insecurity in 52% of households. Spearman analysis (CS) indicated moderate neg-
ative correlations between food insecurity and income (CS = −0.56), access to resources
(CS = −0.51), and technical capacities (CS = −0.49), suggesting that greater women´s
empowerment was associates with lower food insecurity. Post-intervention, improve-
ments occurred in technical skills, leadership, and organizational participation. Qualitative
findings showed increased confidence in Agroindustry activities, though limitations in eco-
nomic autonomy, commercialization, and domestic workloads persisted. Gender-focused
rural strategies enhance productive capacities and food resilience; however, structural
barriers related to economic autonomy and gender inequality persist.

Keywords: women’s empowerment; food security; rural development; rural women;
agroindustry

1. Introduction
Globally, food insecurity has become one of the most critical challenges to public

health, social well-being, and sustainable development [1–3]. According to the FAO [4],
more than 673 million people suffer from hunger worldwide, disproportionately affecting
rural populations in developing countries, where structural poverty, limited institutional
presence, and protracted conflicts converge. In Latin America, 41 million people face
this problem, which is intensified in territories characterized by socioeconomic inequality,
historical exclusion, and violence, thereby compromising the stability and sustainability of
local food systems [5–7].
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In contexts of forced displacement and social vulnerability, food security is a central
component of women’s self-reliance and comprehensive recovery. Recent empirical studies
have demonstrated that women’s access to productive assets such as land, credit, and
productive resources significantly strengthens their empowerment and contributes to im-
provements in household food security. For example, Schling and Pazos [8] found that
effective land ownership among rural women in Peru was positively associated with em-
powerment and food security outcomes. Similarly, Haque et al. [9] reported that women’s
economic empowerment was strongly linked to improved household food security in rural
Bangladesh. These findings suggest that strengthening women’s productive capacities can
contribute to more resilient and sustainable rural food systems.

In Colombia, evidence directly links food insecurity to armed conflict, particularly in
rural areas where forced displacement, loss of livelihoods, destruction of productive assets,
and the weakening of the social fabric have profoundly affected local food systems [10–13].
In these contexts, women who are victims of conflict face cumulative forms of vulnerability,
including limited access to land, restricted access to credit, low participation in decision-
making spaces, and a high burden of unpaid work, all of which constrain their economic
autonomy and their ability to influence household well-being [13,14].

While several studies recognize women’s empowerment as a strategic axis for strength-
ening food security and the resilience of rural households [15,16], the literature reveals
a significant gap in understanding how these processes operate in post-conflict settings.
There is limited empirical evidence that examines, in an integrated manner, the relation-
ship between productive empowerment, collective action, and food security outcomes in
territories affected by violence, where social, economic, and cultural dynamics shape the
effectiveness of rural development strategies.

The municipality of Santa Rosa del Sur, in the department of Bolívar, provides a
relevant setting for addressing this gap. Despite its history of armed conflict [17], recent
years have seen the emergence of associative initiatives led by women victims, focused
on food production and processing, creating potential spaces for economic and social
empowerment. However, knowledge remains limited regarding how these productive
empowerment processes contribute to mitigating food insecurity in this region [13,18].

Therefore, this study aims to analyze how women’s productive empowerment influ-
ences food security among rural women affected by armed conflict in Santa Rosa del Sur,
Bolívar, Colombia. Specifically, the study examines the relationship between empowerment
processes, economic autonomy, access to productive resources, and household food security,
while exploring the social and productive mechanisms that shape these dynamics in a
post-conflict rural context [19–21].

This study contributes in three main ways. First, it provides empirical evidence from a
post-conflict rural context that has been scarcely documented in previous research. Second,
it offers an integrated understanding of the relationship between women’s empowerment
and food security through the combination of quantitative and qualitative evidence. Third,
it proposes an analytical perspective that links productive empowerment with food security
through mechanisms such as decision-making, control over income, and collective action,
thereby contributing to the design of public policies aimed at rural development with a
gender perspective and to the achievement of Sustainable Development Goals 2 (Zero
Hunger) and 5 (Gender Equality).

Based on this rationale, the study was guided by the following research question:
How does women’s productive empowerment influence household food security

among rural women affected by armed conflict in Santa Rosa del Sur, Bolívar, Colombia,
and what social and productive mechanisms explain this relationship?
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This question was addressed through a sequential explanatory mixed-methods ap-
proach that combined quantitative measurements of empowerment and food security with
qualitative exploration of participants’ experiences and perceptions.

This article is structured as follows. Section 2 presents the theoretical framework
addressing food insecurity, armed conflict, and women’s empowerment. Section 3 de-
scribes the methodological approach, study area, participants, instruments, and analytical
procedures. Section 4 presents the quantitative and qualitative findings. Section 5 discusses
the results in relation to the existing literature, and Section 6 concludes by highlighting the
main contributions, limitations, and implications for rural development and food security
policies in post-conflict settings.

2. Theoretical Framework
2.1. Food Insecurity and Armed Conflict

Food insecurity is defined as the lack of physical, social and economic access to
sufficient, safe and nutritious food that meets dietary needs and cultural preferences for an
active and healthy life [22–24]. In contexts of armed conflict, this problem intensifies due
to forced displacement, loss of livelihoods, destruction of productive infrastructure and
fragmentation of local markets [25,26].

The political economy of conflict literature has extensively documented the effects
of violence on livelihoods, agricultural production, and food systems. George et al. [27]
demonstrated that armed conflicts reduce agricultural productivity through displacement,
destruction of productive assets, and market disruptions. Similarly, Vesco et al. [14] high-
lighted how conflict affects multiple dimensions of human development, including food
security, economic resilience, and social well-being. Adhikari [28] further explains that
conflict-induced displacement weakens productive capacities and increases household
vulnerability by disrupting access to land, labor, and local markets.

From a political economy perspective, armed conflict affects food systems not only
through direct violence but also through structural mechanisms associated with unequal
access to resources, institutional fragility, market exclusion, and the erosion of local pro-
ductive capacities. These effects are particularly pronounced among rural women, who
frequently face additional barriers related to land ownership, access to credit, produc-
tive assets, and participation in decision-making processes. Consequently, understanding
women’s empowerment in post-conflict settings requires an analysis of the broader social
and economic structures that condition both livelihood opportunities and food security
outcomes. In this regard, the present study contributes to the literature by examining how
productive empowerment processes may strengthen food security among women affected
by armed conflict in a rural Colombian context.

Within this framework, food insecurity is understood not only as an immediate hu-
manitarian consequence of conflict but also as a structural condition shaped by unequal
access to resources, institutional fragility, and persistent socioeconomic exclusion. This
study contributes to this body of literature by examining how women’s productive empow-
erment may function as a mechanism for strengthening food security in a rural post-conflict
context in Colombia.

2.2. Women’s Empowerment and Rural Development

Women’s empowerment has been conceptualized as the process by which women
expand their capacity to make strategic decisions about their lives in contexts where
they have historically been excluded [29]. In the field of rural development, this process
transcends the individual dimension and incorporates access to productive resources (land,
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credit, technical assistance), participation in decision-making spaces, control over income,
and social recognition within the community [30,31].

Empirical evidence has shown that the empowerment of rural women is associated
with improvements in agricultural productivity, sustainable management of natural re-
sources, and the overall well-being of households [32]. Participation in associative orga-
nizations and community networks strengthens economic autonomy and helps to close
persistent gender gaps in rural contexts. These processes generate multiplier effects that
extend beyond the productive sphere and impact the social and economic structure of the
territory [33].

2.3. Women’s Empowerment and Food Security

Empirical evidence suggests a consistent relationship between women’s empower-
ment and household food security. Empowered women tend to prioritize spending on
food, health, and education, resulting in greater dietary diversity and improved nutri-
tional care practices. Analytically, this relationship has been demonstrated through the
operationalization of empowerment using multidimensional indices such as the Women’s
Empowerment Index, Empowerment in Agriculture Index (WEAI) and its adaptations
at the project level (A-WEAI), which allow for quantifying domains such as productive
decision-making, access to resources, community leadership and time use.

Recent studies have directly linked these domains to standardized measures of house-
hold food insecurity, such as the Household Food The Food InSecurity Access Scale (HFIAS),
which has shown statistically significant associations between higher levels of empow-
erment and lower levels of food insecurity [9,34–36]. This methodological approach has
allowed for the translation of a complex social construct into observable and comparable
variables, strengthening the causal analysis between empowerment and food outcomes.

In post-conflict contexts, this relationship takes on added importance, as women’s em-
powerment not only impacts access to food, but also the rebuilding of the social fabric, the
strengthening of social capital, and the adoption of collective strategies that increase the re-
silience of local food systems. These processes are crucial for the transition from vulnerable
subsistence economies to more resilient and sustainable territorial food systems [37,38].

3. Materials and Methods
3.1. Research Design

The study was developed using a mixed-methods sequential explanatory case study
approach (QUAN → QUAL), which allowed for the analysis of complex phenomena related
to women’s empowerment and food security in rural and associative contexts. In a first
quantitative phase, changes in dimensions of empowerment and food security conditions
were measured; in a second qualitative phase, a deeper interpretation of these changes was
gained based on the experiences, perceptions, and social dynamics of the participants.

The study adopted a pre-experimental longitudinal pre-test–post-test approach with a
single group [39,40], evaluating the participants before and after the implementation of the
technical productive strengthening program aimed at strengthening the pork processing
value chain.

3.2. Study Area

The study was conducted in the municipality of Santa Rosa del Sur, located in the
southern part of the department of Bolívar, Colombia, a territory characterized by high
rurality, multidimensional poverty, and historical impacts stemming from internal armed
conflict. According to territorial records and institutional reports, the local economy de-
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pends primarily on small-scale agricultural activities, artisanal mining, informal economies,
and family-based production systems with limited value-added processing.

In this context, rural women’s community organizations have emerged as community
mechanisms for social reconstruction, income generation, and strengthening food secu-
rity. Specifically, this research was conducted with an agricultural production association
comprising women victims of the armed conflict, involved in primary pig production.

In order to protect the collective identity of the participants and avoid possible revictim-
ization processes in a context associated with armed conflict, the name of the organization
was anonymized in this study, following ethical principles of confidentiality and protection
of vulnerable populations. Additional measures were implemented to ensure participant
confidentiality. Personal identifiers were removed from all databases, interview transcripts,
field notes, and analytical records. Participants were assigned numerical codes (e.g., Par-
ticipant 1, Participant 2) that were used throughout the qualitative analysis and reporting
process. All digital records were stored in password-protected files accessible only to
the research team. Furthermore, no information that could directly identify individual
participants, their households, or their specific locations was included in the dissemination
of results.

3.3. Participants and Selection Criteria

The study population consisted of 40 women belonging to a rural pig farming as-
sociation located in southern Bolívar, Colombia. A purposive non-probability sampling
strategy was employed, selecting participants who met the following inclusion criteria:
(i) active participation in productive and organizational activities related to pig farming;
(ii) a minimum of one year of membership in the association; and (iii) partial or total
responsibility for food-related decision-making within their households.

The quantitative phase included all 40 women, who voluntarily participated in
the baseline and post-intervention assessments using the adapted Women’s Empower-
ment in Agriculture Index (A-WEAgI) and the Household Food Insecurity Access Scale
(HFIAS) [19–22].

For the qualitative phase, a subsample of 15 participants was purposively selected
from the original group to participate in semi-structured individual interviews. Selection
criteria included diversity in age, level of participation within the association, productive
experience, and observed changes in empowerment dimensions during the intervention
process. This strategy allowed the inclusion of different perspectives and experiences while
ensuring a comprehensive understanding of the empowerment and food security processes
under study. All participants provided informed consent prior to their involvement in the
research. The findings are analytical and exploratory in nature and are not intended to
statistically represent all rural women affected by armed conflict in the region.

3.4. Intervention Design

The intervention consisted of a technical and productive capacity-building program
comprising 12 theoretical and practical sessions focused on developing Agroindustry skills,
associative leadership, and food security. The sessions were conducted during the period
2025–2026 on a scheduled basis and lasted approximately four hours each.

The program was designed using a participatory and applied learning approach,
integrating experiential education strategies, collaborative problem-solving, and practical
knowledge acquisition. The intervention aimed to strengthen skills related to pork process-
ing, food safety, good manufacturing practices, community leadership, and value-added
generation in rural agri-food systems.

Each session was structured into three methodological components:
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• Introduction and technical socialization: During the initial phase the objectives of
the session were presented, feedback was given on previously developed content
and concepts associated with meat processing, and food safety, good manufacturing
practices, rural entrepreneurship and female leadership were introduced.

• Practical activities and collaborative work: Participants developed applied exercises
in working groups, including case studies, production simulations, formulation and
processing of meat products, hygienic food handling, and artisanal standardization of
pork products. This phase promoted collective interaction, horizontal learning, and
the technical appropriation of Agroindustry processes.

• Participatory evaluation and feedback: At the end of each session, collective spaces
were held for reflection and sharing of learning, difficulties, and possible applications
of the knowledge acquired in productive and domestic contexts. This phase allowed
for the identification of perceptions related to economic autonomy, organizational
participation, and food security.

The progressive structure of the intervention made it possible to combine the transfer
of technical knowledge with processes of organizational strengthening and productive
empowerment, favoring the practical application of learning in family production units.

3.5. Instruments and Variables

Empowerment was measured using a matrix adapted from the Women’s Empower-
ment in Agriculture Index (A-WEAgI), adjusted to the agribusiness, rural and associative
context of the study. The instrument evaluated seven dimensions; see Table 1.

Table 1. A-WEAgI adapted for associates.

Dimension Adapted Indicator Guiding Question Suggested Scale Suitability Criterion

Production

Participation in swine
activities

Do they actively
participate in pork
production, processing, or
marketing processes?

Does not participate = 0
Partial participation = 1
Actively participates = 2

≥1

Decision on productive
activities

Can you decide or
influence what productive
activities you undertake?

No decision = 0
Decide with other people = 1
Decide autonomously = 2

≥1

Resources

Access to supplies,
equipment, or raw

materials

Do you have access to the
supplies, equipment, or
resources needed to
produce?

No = 0
Limited access = 1
Sufficient access = 2

≥1

Control over
productive resources

Can you decide on the use
of equipment, raw
materials, or production
spaces?

No = 0
Partially = 1
Yes = 2

≥1

Income

Participation in
revenue generation

Does the productive
activity allow you to
generate income for
yourself or your family?

No = 0
Occasionally = 1
Regularly = 2

≥1

Decision on use of
income

Can you decide how to use
the money generated?

No decision = 0
Decide with other people = 1
Decide autonomously = 2

≥1
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Table 1. Cont.

Dimension Adapted Indicator Guiding Question Suggested Scale Suitability Criterion

Leadership

Participation in
meetings or associative

spaces

Do you have time for
meetings, training sessions,
or decisions?

Does not participate = 0
Partial participation = 1
Actively participates = 2

≥1

Ability to express
opinions

Do you feel heard when
expressing your ideas
within the group?

No = 0
Sometimes = 1
Yes = 2

≥1

Time

Available time for
training

Do you have time to attend
training sessions or
productive activities?

No = 0
With difficulty = 1
Yes = 2

≥1

Domestic/productive
workload

Does domestic work limit
your participation in
educational activities?

Much = 0
Moderately = 1
Enough = 2

≥1

Technical
Capabilities

Knowledge of primary
pig production

Have you acquired
technical skills in primary
pig production?

No = 0
Basics = 1
Enough = 2

≥1

Knowledge of pig
processing

Have you acquired
technical skills in the
processing of meat
products?

No = 0
Basics = 1
Enough = 2

≥1

Practical application of
knowledge

Are these real or familiar
production processes?

No = 0
Occasionally = 1
Regularly = 2

≥1

Food safety

Improved access to
food

Does productive activity
contribute to improving
access to food in your
home?

No = 0
Partially = 1
Yes = 2

≥1

Food diversification
Has productive
participation favored a
more varied or stable diet?

No = 0
Partially = 1
Yes = 2

≥1

Level of Empowerment Score Range

Each woman can have a maximum of 2 points in each item:
Low 0–0.99;
Medium 1.00–1.49;
High 1.50–2.00;
Dimensional average;
A-WEAgI index;

A-WEAgI = “Score Obtained”/30 × 100

Low 0–33%;
Average 34–67%;
High 67–100%.

3.6. Information Gathering

The collection of information was developed in four phases: (i) socioeconomic charac-
terization and baseline measurement of empowerment; (ii) implementation of the technical–
productive intervention program; (iii) post-intervention measurement through application
of the adapted A-WEAgI instrument; and (iv) collection of qualitative information through
participant observation, field records and semi-structured testimonies.
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Qualitative information was collected through semi-structured individual inter-views
conducted after completion of the intervention program, complemented by participant
observation and field notes. The interviews lasted approximately 30–45 min and explored
participants’ perceptions regarding technical capacity development, organizational par-
ticipation, economic autonomy, food security, and gender-related barriers. An interview
guide was developed to ensure consistency while allowing participants to elaborate on
their personal experiences and perspectives. A total of 15 interviews were conducted,
audio-recorded with participants’ consent, and subsequently transcribed verbatim for
thematic analysis.

3.7. Data Analysis

The data were processed using Stata (https://www.stata.com, accessed on 10 May
2026)/R statistical software version 2020, with descriptive statistics to characterize the
participants and analyze the distribution of empowerment dimensions. Spearman’s rank
correlation coefficient was used to assess associations between empowerment dimensions
and variables related to food security. Inferential analyses were interpreted with an ex-
ploratory scope.

The classic equation is

CS = 1 − (6∑d_i2)/(n (n2 − 1))

where
CS = denotes Spearman’s rank correlation coefficient;
d_i = difference between the ranks of each observation;
n = number of data pairs.
Qualitative analysis
The information was analyzed through reflective thematic analysis [40,41] developing

an initial coding process, identification of thematic patterns and interpretive construction
of categories related to empowerment and food security.

Triangulation
Convergent triangulation of quantitative and qualitative results was performed to

strengthen the internal validity of the study’s contextual understanding, and comprehen-
sive interpretation of the study findings.

3.8. Ethical Considerations

All participants provided written informed consent before enrolling in the study. The
research guaranteed confidentiality, anonymity, and voluntary participation, in accordance
with ethical principles applicable to social research with vulnerable populations and victims
of armed conflict.

4. Results
4.1. Socioeconomic Characterization

The socioeconomic characterization of the 40 participating women made it possible to
highlight the structural conditions of social and economic vulnerability associated with
rural contexts historically affected by armed conflict and persistent limitations in access to
productive resources, economic stability and food security [42,43] (Table 2).
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Table 2. Socioeconomic characterization of the participants.

Variable Category Frequency (n) Percentage (%)

Age

18–30 years 6 15

31–45 years 22 55

>45 years 14 35

Marital status

Common-law union 21 52.5

Married 10 25

Single woman 6 15

Widow 3 7.5

Educational level

Incomplete primary education 10 25

Completed primary education 8 20

Incomplete secondary education 14 35

Completed secondary education 6 15

Technical 2 5

Number of children

1–2 children 8 32

3–4 children 11 44

>4 children 6 24

Main economic activity

Agricultural production 16 40

Unpaid domestic work 13 32.5

Informal trade 6 15

Other activities 5 12.5

Monthly household income

<1 SMMLV 38 97

1–2 SMMLV 2 3

>2 SMMLV 0 0

Prior participation in training
Yes 14 35

No 26 65

Access to productive assets
Yes 40 100

No 0 00

Participation in household
economic decisions

Low 0 0

Average 14 35

High 26 65

Perceived food security status

Moderate insecurity 21 52.5

Mild insecurity 14 35

Acceptable food safety 5 12.5

All participants are officially registered as victims of the armed conflict. Seventy
percent of the women reported having a history of forced displacement. These conditions
have contributed to instability in subsistence economies and informal activities.

Demographically, the largest segment of the population (55%) is between 31 and
45 years old, corresponding to the economically active population with simultaneous re-
sponsibilities for caregiving, production, and family support [44,45]. Similarly, cohabitation
predominates (52.5%), reflecting family structures associated with rural dynamics of shared
economic and domestic responsibility [46].
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Regarding educational attainment, most of the women members have incomplete
secondary education (35%) and incomplete primary education (25%). This reflects the
persistent limitations in access to and retention in education in rural contexts. These
conditions can directly influence the adoption of technologies, business development, and
processes of economic autonomy [47].

From an economic perspective, 97% of households reported incomes below the current
legal monthly minimum wage, demonstrating precarious financial conditions and limited
capacity for saving and productive investment. Although 100% of participants reported
having direct access to productive assets, these are community-owned assets associated
with the organization’s activities, and this access is primarily conditioned on collective use
rather than autonomous control of resources or means of production [48].

Regarding household economic decision-making, a high level of participation pre-
dominated (64%), followed by a medium level (35%). However, during the qualitative
processes, it was identified that this participation mainly consists in decisions related to
household management and family food, while strategic decisions regarding investment,
marketing, and asset control continue to exhibit dynamics of economic dependence and
structural gender limitations.

Regarding food security, more than half of the participants (52.5%) reported moder-
ate food insecurity, associated with unstable income, limited productive diversification,
and partial dependence on subsistence economies. These results suggest the presence of
multidimensional gaps that justify the implementation of comprehensive strategies for
strengthening technical and productive skills and empowering women in post-conflict
rural contexts [49,50].

The findings reveal the presence of multidimensional gaps related to income, economic
stability, effective access to productive resources and food security, creating a scenario
that justifies the implementation of comprehensive strategies for technical–productive
strengthening and female empowerment in post-conflict rural contexts [51].

4.2. Baseline of Female Empowerment

The baseline assessment of empowerment (see Table 3) revealed heterogeneous levels
among the different dimensions analyzed using the A-WEAgI index (see Table 4), reflecting
the coexistence of incipient productive capacities and structural constraints related to
economic autonomy, access to resources, and food security [19,20,52].

The WEAgI global women’s empowerment index showed an average value of 21%,
corresponding to a low level of empowerment [53]. This result suggests that, although the
participants possess some degree of productive and organizational participation, signifi-
cant limitations persist in strategic dimensions associated with resource control, income
generation, and economic autonomy.

Table 3. Baseline of female empowerment A-WEAgI.

Dimension Average Score Standard Deviation Predominant Level

Production 1.20 0.27 Medium

Resources 0.96 0.25 Low

Income 0.88 0.29 Low

Leadership 1.08 0.26 Medium

Time 0.92 0.23 Low

Technical capabilities 0.76 0.29 Low

Food security 0.88 0.25 Low
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Table 4. Global ranking of the Women’s Empowerment Index A-WEAgI.

Indicator Value Worth

Total average score (out of 30) 6.30

WEAgI Index (%) 21.0

Predominant level of empowerment Low

The dimension with the highest score was production (1.20 ± 0.27), indicating that
women actively participate in agricultural activities and basic food processing. However,
this participation does not necessarily translate into autonomous decision-making capacity
regarding production processes or marketing, highlighting a gap between participation
and effective control of the means of production [54].

The leadership dimension showed an intermediate level (1.08 ± 0.26), primarily
associated with participation in community meetings, organizational spaces, and training
processes. However, preliminary qualitative results indicated that this participation occurs
predominantly in operational and organizational support settings, while strategic decisions
remain partially concentrated in traditional hierarchical and familial dynamics.

In contrast, the dimensions of income (0.88 ± 0.29), time use (0.92 ± 0.23), and access
to resources (0.96 ± 0.25) showed the lowest levels of adequacy. Specifically, the limitations
related to generating one’s own income and economic control reflect persistent conditions
of financial dependence and limited autonomy in managing productive resources.

The technical skills dimension registered one of the lowest values (0.76 ± 0.29), reveal-
ing significant limitations in knowledge related to Agroindustry processing, food safety,
and the standardization of meat processing. This finding methodologically justified the
implementation of the technical and productive capacity-building program developed
during the intervention.

Regarding food security, the average score (0.88 ± 0.25) indicated moderate vulnerabil-
ity, characterized by limited dietary diversification and reliance on unstable income for food
access. These results suggest that food insecurity depends not only on food availability but
also on structural constraints related to economic autonomy and productive capacity.

Overall, the baseline findings show that the participants have a predominantly func-
tional and operational empowerment profile, but with significant limitations in strategic
dimensions related to economic autonomy, resource control, and decision-making capacity.
These results are consistent with previous studies conducted in rural Latin American con-
texts, where women’s productive participation does not necessarily imply effective control
over assets, income, or marketing processes [55].

4.3. Relationship Between Empowerment and Food Security

HFIAS food security classification revealed that most participants experienced moder-
ate food insecurity (52%), as shown in Figure 1, followed by mild food insecurity (36%).
Only 12% of households reported conditions consistent with acceptable food security, while
no cases of severe food insecurity were identified [56]; see Figure 1.

These results reflect persistent conditions of food vulnerability associated with unsta-
ble incomes, limited saving capacity, partial dependence on subsistence economies, and
restrictions on sustainable access to diverse and nutritious foods. In explaining these dy-
namics, the prevalence of moderate levels of food insecurity coincides with the limitations
identified in strategic dimensions of women’s empowerment, particularly in access to
resources, economic autonomy, and productive technical skills [57,58].
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Figure 1. Index of food security of participants.

In addition, the qualitative findings suggest that, although participants manage to
maintain basic food security mechanisms through family networks, small-scale agricultural
production, and collective community support strategies, difficulties persist related to
economic stability, dietary diversification, and continuous access to quality food. In this
sense, the observed food insecurity is not solely due to the physical availability of food,
but also to structural factors linked to economic exclusion and productive limitations in
post-conflict rural contexts [26,28].

Correlations were performed between the average score of each dimension of the
A-WEAgI index and the total score obtained on the HFIAS; see Table 5. Because higher
values on the HFIAS represent higher levels of food insecurity, the negative correlations
indicate that higher levels of female empowerment tended to be associated with lower
conditions of food vulnerability.

Table 5. Spearman correlation between dimensions of female empowerment (A-WEAgI) and food
security (HFIAS).

Dimension A-WEAgI Spearman’s
Coefficient (CS) p-Value Magnitude of

Association Interpretation

Production −0.39 0.053 Low–moderate
Higher productive participation
tended to be associated with lower
food insecurity

Resources −0.51 0.012 Moderate
Greater access to and control of
resources was linked to better food
conditions.

Income −0.56 0.007 Moderate
Economic autonomy showed a trend
associated with a reduction in food
insecurity

Leadership −0.28 0.171 Low Organizational participation showed
a weak association with food security

Time 0.42 0.036 Moderate
Greater time constraints were
associated with increased food
insecurity

Technical capabilities −0.49 0.015 Moderate
Technical and productive
strengthening tended to be related to
better food conditions
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Spearman’s exploratory analysis showed associative trends between several dimen-
sions of women’s empowerment and the food security conditions of the rural households
assessed. The dimensions of income (CS = −0.56; p = 0.007) and resources (CS = −0.51;
p = 0.012) showed the most consistent negative associations with the HFIAS score, sug-
gesting that higher levels of economic autonomy, access to, and control over productive
resources tended to be related to lower levels of food insecurity [59].

Technical skills showed a moderate negative association (CS = −0.49; p = 0.015), indi-
cating that participants with higher levels of technical expertise and practical application of
knowledge reported better food security. These results suggest that strengthening technical
and productive skills can contribute to improved food stability and reduced economic
vulnerabilities in post-conflict rural contexts [60].

The production dimension showed a weak-to-moderate negative association (CS = −0.39;
p = 0.053), indicating a trend whereby higher levels of participation in swine activities and
Agroindustry processing may be related to lower levels of food insecurity. However, the
magnitude and limited significance of this association suggest that productive participation
alone does not guarantee substantial improvements in food security if it is not accompanied
by effective access to resources and income generation [61].

On the other hand, the leadership dimension showed a weak and non-significant
association (CS = −0.28; p = 0.171), indicating that, although organizational participation
tended to be related to better food conditions, this dimension does not yet represent a
determining factor in reducing food insecurity within the evaluated context. This could be
explained by the structural limitations that persist in the participants’ autonomous access
to economic resources and strategic decision-making capacity [62].

In contrast, the time dimension showed a moderate positive association (CS = 0.42;
p = 0.036), indicating that greater constraints related to domestic work and caregiving
tended to be associated with higher levels of food insecurity. This result reflects how
inequalities in time distribution continue to constitute significant barriers to strengthening
women’s empowerment and food security in rural households [63].

These findings suggest that security in post-conflict rural contexts maintains a multidi-
mensional relationship with women’s empowerment, particularly with dimensions related
to economic autonomy, access to productive resources, and technical training. Furthermore,
the findings reinforce the need to implement comprehensive strategies that link economic
inclusion, productive capacity building, and the reduction in gender gaps as mechanisms
to improve the food-related and socioeconomic resilience of rural women [64,65].

4.4. Changes Observed After the Technical–Productive Intervention

The implementation of the technical and productive skills strengthening program
revealed positive changes in areas related to technical capabilities, organizational partic-
ipation, and the practical application of Agroindustry knowledge. Overall, participants
reported greater confidence in activities associated with meat processing, hygienic food
handling, and participation in collective production processes.

During the theoretical and practical sessions, a progressive increase in the active par-
ticipation of the members was observed, particularly in activities related to the formulation
of pork products, the application of good manufacturing practices, and the collaborative
resolution of production problems. Field records showed that the participants strengthened
skills related to basic process standardization, hygienic handling of raw materials, and the
operational organization of artisanal Agroindustry activities.

In quantitative terms, the dimensions associated with technical skills and leadership
showed the greatest changes after the intervention process. Specifically, participants
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reported improvements in knowledge related to primary pig production, Agroindustry
processing, and the practical application of learning in domestic and production contexts.

The technical skills dimension showed the greatest increase after the intervention
(+0.72) see Figure 2, demonstrating a significant acquisition of knowledge related to Agroin-
dustry transformation, food safety, and the practical application of production processes.
This suggests that the methodological components based on experiential learning and
practical problem-solving facilitated the transfer and assimilation of technical knowledge.

Figure 2. Changes observed in dimensions of empowerment before and after the intervention.

Likewise, the leadership dimension showed significant improvements (+0.28), partic-
ularly related to participation in collective activities, organizational interaction, and the
strengthening of collaborative dynamics among participants. The group work processes
developed during the intervention fostered spaces for interaction and mutual recognition,
strengthening active participation within the organization.

Although the dimensions related to income and access to resources showed moderate
increases, structural limitations persisted regarding investment capacity, marketing, and
economic autonomy. This demonstrates that, while technical and productive strengthening
contributes to women’s empowerment, structural changes related to financial autonomy
require longer-term support processes and effective access to economic resources and
rural markets.

Additionally, the qualitative findings showed that several participants perceived
improvements in their confidence to participate in production processes and decision-
making related to agri-food activities. Some women stated that the training helped them
strengthen previously limited skills and generate greater interest in initiatives associated
with rural entrepreneurship and food processing.

That food security in post-conflict rural contexts maintains a multidimensional rela-
tionship with women’s empowerment participatory technical and productive interventions
can contribute to strengthening the Agroindustry and organizational capacities of rural
women victims of armed conflict. However, the findings also demonstrate that women’s
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empowerment is a gradual and multidimensional process, conditioned by structural factors
related to access to resources, economic autonomy, and persistent gender inequalities.

4.5. Qualitative Results: Perceptions of Empowerment and Food Security

The reflective thematic analysis identified interpretive patterns related to technical and
productive capacity building, organizational participation, economic autonomy, and food
security. Through the coding and triangulation of testimonies, field notes, and participant
observation, five main categories emerged, associated with the participants’ experiences
during the intervention process.

4.5.1. Strengthening Technical Capacities and Appropriation of Knowledge

To explore participants’ perceptions regarding the effects of the intervention on their
technical competencies, semi-structured individual interviews included the following
guiding question: “How has the training process influenced your technical knowledge and
productive skills related to pig production and food processing?”

The participants reported that the training process strengthened previously limited
knowledge related to agroindustrial processing, hygienic food handling, and the production
of pork-based products. Several women indicated that, prior to the intervention, they had
practical experience in pig farming activities but lacked technical knowledge regarding
food processing, food safety, and product standardization.

“We knew how to work with pigs, but we didn’t know how to make well-organized
products or follow hygiene measures.” (Participant 7)

Participants also emphasized that the combination of theoretical and practical activi-
ties increased their confidence in participating in productive processes and applying the
acquired knowledge in both household and community settings “We learned things we
didn’t know before, and now we have more confidence to work and teach other colleagues.”
(Participant 12).

The interviews revealed that knowledge acquisition extended beyond technical learn-
ing and contributed to greater self-confidence and active engagement in productive ac-
tivities. Women frequently associated the training process with increased autonomy in
performing agroindustrial tasks and a greater willingness to share knowledge with other
members of the association.

Field observation records supported these perceptions, showing a progressive in-
crease in active participation, practical application of technical knowledge, and collabora-
tive learning during agroindustrial transformation activities. Participants demonstrated
greater familiarity with hygienic food handling procedures, product standardization prac-
tices, and basic food safety principles throughout the intervention process.

These findings are consistent with the quantitative results, which identified technical
capabilities as the dimension exhibiting the greatest improvement following the interven-
tion. The convergence of quantitative and qualitative evidence suggests that participatory
training processes can effectively strengthen technical competencies and contribute to the
productive empowerment of rural women in post-conflict contexts.

4.5.2. Organizational Participation and Collective Leadership

The collective dynamics developed during the intervention strengthened spaces for
interaction, mutual support, and organizational participation within the association. Partic-
ipants reported feeling more involved in meetings, group activities, and decision-making
processes related to community production. To examine organizational participation and
leadership development, participants were asked: “Have you noticed any changes in
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your participation in meetings, collective activities, or organizational decision-making
processes?”

“Before, we hardly spoke in meetings, now we participate more and give our opinions.”
(Participant 4)

However, some women pointed out that strategic decisions continue partly consist in
traditional leadership figures and previously established family dynamics.

4.5.3. Economic Autonomy and Structural Limitations

Although the participants acknowledged progress in productive capacities and the
generation of opportunities, perceptions related to economic dependence and difficulties in
accessing financial resources and their own means of production persisted.

To explore perceptions of economic empowerment, participants were asked: “To what
extent has your participation in the association contributed to your economic autonomy
and income-generating opportunities?”

“We learned a lot, but we still need support to be able to produce and sell more.” (Partici-
pant 15)

The testimonies showed that economic limitations continue to condition the sustain-
ability of rural productive initiatives, especially in households with unstable incomes and
multiple family responsibilities.

4.5.4. Food Security and Resilience Strategies

The participants described community and family strategies aimed at sustaining basic
access to food, including self-consumption, support networks, and small-scale agricultural
production.

To understand household food security practices, participants were asked: “How do
you currently manage food access and food security within your household?”

“Sometimes you help each other out as neighbors or with the little that is produced on the
farm.” (Participant 19)

Likewise, several women perceived that the technical–productive strengthening could
represent a future opportunity to improve household income and food security.

4.5.5. Gender Barriers and Care Burden

Barriers related to unequal distribution of time and domestic responsibilities persisted.
Several participants reported difficulties in consistently attending training sessions due to
family caregiving responsibilities and unpaid domestic work. To identify persistent barriers
affecting participation, participants were asked: “What barriers limit your participation in
productive or training activities?”

“Many times we couldn’t come because we had to take care of the house and the children.”
(Participant 8)

These findings show that gender inequalities continue to limit women’s full participa-
tion in processes of productive strengthening and economic autonomy.

4.6. Triangulated Integration of Results

Convergent methodological triangulation integrated the results obtained through
the A-WEAgI index, the HFIAS, Spearman’s exploratory analysis, and the findings de-
rived from the reflective thematic analysis, allowing for the identification of convergences
between the quantitative and qualitative dimensions of the study.
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The quantitative results revealed low levels of empowerment in dimensions related
to income, access to resources, technical skills, and time use. This was consistent with the
participants’ testimonies, who reported persistent limitations associated with economic
dependence, marketing difficulties, and restrictions stemming from domestic and care-
giving responsibilities. The correlations observed between income, resources, and food
security were consistent with the qualitative perceptions, where the women identified eco-
nomic autonomy and access to productive means as key factors for improving household
food security.

The technical skills dimension showed a particularly important convergence between
the quantitative and qualitative results. Following the intervention, participants demon-
strated improvements in knowledge related to Agroindustry processing and food safety,
while testimonies and participant observation records reflected greater confidence and
practical appropriation of knowledge in community-based productive activities.

Although the leadership dimension showed a limited statistical association with food
security, the qualitative findings revealed progress in organizational participation, expres-
sion of opinions, and the strengthening of collective dynamics within the association. This
suggests that some social dimensions of empowerment can generate progressive transfor-
mations that are not necessarily immediately reflected in economic or food indicators.

The time-use constraints showed consistency between the statistical results and the
participants’ accounts, who indicated that domestic and caregiving responsibilities con-
tinue to limit their participation in productive and educational processes. Overall, the
triangulation revealed that women’s empowerment and food security are multidimensional
and interdependent processes, conditioned by economic, productive, and sociocultural
factors in post-conflict rural contexts.

5. Discussion
The results of this study demonstrate that women’s empowerment and food security

are multidimensionally related in post-conflict rural contexts, where factors associated with
economic autonomy, access to productive resources, technical skills, and organizational
participation significantly influence household food resilience. The findings obtained using
the adapted A-WEAgI index, the HFIAS, and qualitative analysis suggest that rural women
involved in agricultural production processes have made significant progress in productive
participation and organizational strengthening; however, structural limitations related to
resource control, economic stability, and the unequal distribution of domestic work persist.

The baseline revealed predominantly low levels of empowerment in dimensions
related to income, access to resources, and technical skills, consistent with recent studies
conducted in Latin America, where rural women continue to face historical restrictions in
accessing land, productive capital, and economic autonomy. Research in Latin American
rural systems has demonstrated that women’s effective access to productive resources
significantly contributes to improving food security and the economic sustainability of
households.

The results obtained align with international evidence indicating that women’s em-
powerment within food systems can have positive effects on food availability, economic
access, and household nutritional stability. According to a recent systematic review, inter-
ventions aimed at strengthening women’s empowerment have significant impacts on food
security when they simultaneously integrate economic, productive, and organizational
components [66–68].

In the evaluated context, the income and resource dimensions showed moderate
negative associations with the HFIAS score, indicating that higher levels of economic
autonomy tended to be related to lower levels of food insecurity. These results support
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theoretical approaches that consider economic empowerment a central mechanism for
increasing decision-making capacity regarding consumption, production, and access to
food within rural households [69,70].

One of the most significant findings of the study was the strengthening of technical
capacities following the intervention process. The improvements observed in knowledge
related to Agroindustry processing, food safety, and the practical application of knowledge
reflect that participatory training processes can significantly contribute to strengthening
the functional and productive capacities of rural women [71]. This finding aligns with
recent research on agri-food value chains, which has shown that programs focused on
technical and organizational strengthening promote economic empowerment and women’s
participation in rural production systems [72].

However, the results also showed that women’s productive participation does not
necessarily translate into full economic autonomy or effective control over strategic re-
sources. Although the participants showed progress in leadership and organizational
participation, limitations persisted related to access to capital, marketing, and the economic
sustainability of their productive initiatives. This finding aligns with studies conducted
in rural Latin American contexts, where women actively participate in agricultural and
agri-food activities but continue to occupy less favorable positions within production and
marketing chains [73].

Additionally, the time dimension showed consistent associations between domestic
workload and food insecurity, demonstrating that caregiving responsibilities continue
to represent a structural barrier to strengthening rural women’s empowerment. Several
studies have indicated that increased female participation in productive activities can
coexist with excessive workloads and time constraints that affect women’s well-being and
food security. In the present study, several participants reported difficulties in sustaining
training and entrepreneurship processes due to unpaid domestic responsibilities, which
indicated the persistence of gender inequalities in the distribution of care work [74,75].

From a territorial perspective, these findings are particularly relevant given the post-
conflict context of Santa Rosa del Sur, Bolívar, where rural vulnerability, economic exclu-
sion, and productive transformation continue to limit development opportunities for rural
women. Recent research in areas affected by armed conflict in Colombia has indicated that
rural productive transformations often coexist with persistent food insecurity and socioe-
conomic inequality [76]. In this context, associative processes and technical–productive
strengthening can represent important mechanisms for community reconstruction, re-
silience building, and strengthening local capacities [75].

The results also suggest that women’s empowerment should be understood as a
gradual, relational, and multidimensional process, extending beyond purely economic
or productive indicators. Although some dimensions showed improvements after the
intervention, structural changes related to economic autonomy, resource control, and the
reduction in gender inequalities require sustained processes of institutional support, or-
ganizational strengthening, and effective access to rural economic opportunities. This
interpretation aligns with contemporary approaches to women’s empowerment in agri-
culture, which emphasizes that the effects of empowerment depend largely on the social,
institutional, and cultural context in which interventions take place [77,78].

Among the main limitations of the study are the small sample size and the specific
territorial nature of the case study, which limits the statistical generalizability of the results.
The correlational analysis developed using Spearman’s rank correlation coefficient should
be interpreted as exploratory rather than causal. However, the integration of quantitative
analysis, qualitative evidence, and methodological triangulation strengthens the contextual
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validity of the findings and provides relevant evidence of women’s empowerment and
food security in post-conflict rural settings in Colombia, which are understudied.

Finally, the results highlight the need to promote comprehensive policies and inter-
ventions that integrate technical and productive capacity building, economic inclusion,
access to resources, and the reduction in gender gaps as strategies to improve the food
resilience of rural women. In particular, the findings suggest that interventions based solely
on productive participation are insufficient if they are not accompanied by mechanisms
aimed at strengthening economic autonomy, control of resources, and recognition of care
work within rural agri-food systems.

6. Conclusions
This study demonstrated that women’s empowerment and food security are multidi-

mensionally related among rural women belonging to the Association in Santa Rosa del
Sur, Bolívar. The results showed that the main limitations of empowerment were associated
with access to resources, economic autonomy, technical skills, and constraints stemming
from domestic responsibilities—factors that directly influenced the conditions of food
vulnerability identified using the HFIAS.

WEAgI index, Spearman’s rank correlation coefficient, and qualitative triangulation
revealed that higher levels of technical skills, access to resources, and income were associ-
ated with lower levels of food insecurity. The empirical evidence also demonstrates the
technical and productive intervention process contributed to strengthening the participants’
Agroindustry skills, organizational participation, and practical knowledge acquisition.

However, the findings showed that women’s productive participation alone does not
guarantee full economic autonomy or a structural transformation of gender inequalities.
Limitations related to access to capital, economic sustainability, and the unequal distribution
of care work persisted, confirming that women’s empowerment is a gradual, relational
process conditioned by structural factors specific to post-conflict rural contexts.

The findings suggest that rural empowerment strategies with a gender focus should
simultaneously integrate technical training, economic inclusion, organizational strengthen-
ing, and recognition of care work to sustainably contribute to improving the food security
and socioeconomic resilience of rural women.

It is recommended that future research expand the sample size and develop longitu-
dinal follow-up studies to assess the sustainability of the observed changes in women’s
empowerment and food security in the medium and long term. To provide a more nuanced
understanding, it is pertinent to incorporate comparative analyses between rural associ-
ations and different territorial contexts affected by armed conflict, in order to strengthen
the understanding of the sociocultural and economic factors that influence the processes of
rural women’s empowerment.
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