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Abstract

This study aims to analyze the role of digital financial inclusion and women's
participation in strengthening food independence among coastal communities in South
Sulawesi. The research sample consisted of 100 female respondents from Takalar, Bantaeng,
and Bulukumba Regencies. Data were collected using a structured questionnaire and
analyzed through the Partial Least Squares-Structural Equation Modeling (PLS-SEM)
approach. The findings reveal that digital financial inclusion has a positive but not
significant effect on food independence (3=0.176; p=0.139), while women's participation has
a positive and significant effect on food independence (3=0.568; p<0.001). Simultaneously,
the two variables explain 50.4% of the variation in food independence, with the remaining
49.6% influenced by factors outside the model. These results highlight that the active role of
women in economic activities, social participation, and household decision-making is more
decisive in achieving food independence than mere access to digital financial services. The
practical implications of this study emphasize the importance of strengthening women's
empowerment programs through financial literacy and digitalization, as well as expanding
cross-sector collaboration to support the achievement of the Sustainable Development Goals
(SDGs), particularly in the areas of gender equality, poverty alleviation, and food security in
coastal regions.
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INTRODUCTION

Coastal areas are among the areas with high socio-economic vulnerability. Coastal
communities often face poverty (Niankara, 2023) , limited access to banking (Nafiez Alonso et
al., 2024) , and low financial literacy (Anh & Thu, 2025) . These conditions are further
exacerbated by limited infrastructure (Mashamba & Gani, 2024) and institutional support
(Ahamadou & Agada, 2023) , placing coastal women, who play a central role in family food
management, in a position of economic vulnerability (Hlahla, 2022) .

In the context of coastal households, women have a strategic role (Garcia et al., 2025) ,
both as processors of catches (Adetoyinbo et al., 2024) , coastal farmers (Abdullah et al., 2020)
, and food-based micro-entrepreneurs (Siteneski et al., 2024) . Women contribute significantly
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to maintaining household food sustainability. (Gualoto, 2023) . However, limited access to
economic resources and financial services results in low participation in the formal economic
system (Ngu et al., 2023) . This situation directly impacts the food security of families and
coastal communities. Financial inclusion presents an opportunity to bridge this gap (Lundvig
Hansen & Lima Santos, 2025) . Through services such as digital wallets, mobile banking, and
fintech platforms, coastal women can gain easier access to savings, financing, and business
transactions (Mabrouk et al., 2023; Zhu et al., 2025) . This access is believed to strengthen
household economic independence (Vélez Santana et al., 2024) while increasing women's
participation in productive activities (Chaerul Rizky et al., 2025) , thus contributing to local
food self-sufficiency (Li et al., 2022) . Despite its significant potential, implementing digital
financial inclusion in coastal areas is not without challenges. Low digital literacy, limited
internet network infrastructure, and sociocultural norms that still place women in domestic
roles are factors that hinder the adoption of digital services (Hlahla, 2022; Lundvig Hansen &
Lima Santos, 2025; Mashamba & Gani, 2024; Nisha et al., 2020; Zhu et al., 2025) . This indicates
a gap between the potential of digital financial inclusion and the reality on the ground,
particularly for coastal women.

Previous research has highlighted financial inclusion found that digital technology
enhances inclusive innovation processes through different mechanisms (Barrios et al., 2025)
and women's economic empowerment (Bhukta et al., 2025; Chaerul Rizky et al., 2025; Mabrouk
et al., 2023) . However, most studies focus on urban contexts or non-coastal communities. Few
studies have focused on coastal women, particularly regarding how digital financial access
can support their participation in food economy activities. Furthermore, previous research
tends to examine the direct impact of digital financial inclusion on economic well-being
(Verma & Chatterjee, 2025) or household financial stability. Few have linked digital financial
inclusion to food independence, a vital issue in coastal areas. Food independence is not only
related to economic access but also to women's active participation in managing and
optimizing local resources. This research is important to provide a deeper understanding of
the role of digital financial inclusion in empowering coastal women while supporting food
independence. This study not only fills a gap in previous research that rarely highlights the
direct link between digital finance, women's participation, and food independence, but also
presents a new perspective by positioning women's participation as a crucial mediating factor.
Therefore, the results are expected to inform the formulation of more effective policy strategies
and empowerment programs for coastal women, as well as contribute to the achievement of
sustainable development goals, particularly in the areas of gender equality, poverty
alleviation, and food security.

Capability Approach Theory

The Capability Approach theory developed by Amartya Sen. Emphasizes that the welfare of
society is not only measured by income or resources, but by the capability of
individuals/ groups to choose, access, and utilize existing opportunities to improve the quality
of life. (Sen, 1988) . Measuring well-being using the Capability Approach (CA) by Amartya
Sen is a development of the theory and concept of well-being that emphasizes the importance
of ethics and morals in economics. Amartya Sen also incorporates the concept of freedom into
his capability approach to achieving well-being. He believes that greater capabilities create
freedom to respond to various opportunities, enabling individuals to live more meaningful,
or in other words, more prosperous, lives. Amartya Sen's capability approach (CA) earned
him the Nobel Prize in Economics in 1998 for his contributions to the development of
economics. According to Amartya Sen (Gotoh, 2021) , a person's capabilities consist of a
collection of alternative functioning vectors that represent their real freedom as opportunities
to achieve goals (doing something or being something) based on the average resources and
their ability to utilize them.
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Digital Financial Inclusion

Digital financial inclusion (DFI) has brought about a significant transformation in access to
financial services, primarily through three main mechanisms. (Huang et al., 2025) : cost
reduction, risk mitigation, and revenue enhancement. First, the significantly lower cost of
digital transactions compared to traditional banking enables service providers to profitably
reach previously underserved rural communities (Christensen, 2015; Sun, 2025) . Second,
innovations in algorithm-based credit scoring can overcome the limitations of formal collateral
by leveraging alternative data, thereby reducing the problem of information asymmetry in the
credit market. (Osuma, 2025; Serena, 2025; Zheng, 2025) . Third, access to digital financial
services not only expands the market for rural producers, but also increases capital
accumulation and investment that supports the acceleration of economic convergence. (Gupta
et al.,, 2025) . Previous literature reviews found that access to financial inclusion provides
significant benefits for low-income women. (Diop, 2025; Shahriar et al., 2025) , especially in
building financial management skills such as planning, saving, and financial discipline that
contribute to new business initiation (Aripin & Zuhriyah, 2025; Bonin et al., 2024; Boyle et al.,
2025; Ghosh & Vinod, 2017) . These skills not only strengthen resilience to economic shocks
but also increase women's capacity to accumulate capital and strengthen control over their
financial decisions.

Women's Participation

In general, women's participation in household decision-making in this study was quite high
(70.55%) (Bitew et al., 2023) . This is greatly influenced by women's socio-demographic and
economic characteristics (women's residence, education, religion, ownership index,
respondent's employment status, husband's employment status, and gender and age of the
head of the household). This study indicates that educating women, improving their economic
status through employment opportunities, empowering women as heads of households
(increasing women's autonomy) will increase their participation in household decision-
making. Off-farm activities have a positive and significant impact on rural women's income,
that educational status, family size, work experience, personal income, savings, and training
significantly influence rural women's involvement in off-farm activities (Islam et al., 2022) .

Food Independence

Financial independence can be understood as the ability of an individual or household to
meet their living needs without excessive dependence on other parties, whether family,
financial institutions, or government assistance (Lusardi & Mitchell, 2014) . This concept
includes not only income sufficiency, but also skills in managing financial resources effectively
to achieve short-term and long-term goals (Xiao & Porto, 2017) . Financial independence also
emphasizes a person's capacity to make wise financial decisions, including budget planning,
savings, investments, and debt control (Perry & Morris, 2005) . Furthermore, financial
independence is closely related to financial literacy because understanding financial products
and services is the basis for building healthy financial attitudes and behaviors (Huston, 2010).
In the context of economic development, financial independence plays an important role in
improving community welfare and reducing vulnerability to external economic shocks
(Balasubramnian & Sargent, 2020; Iwatsubo et al., 2025) . Some households maintain pure
aquaculture livelihoods by adopting adaptation strategies in aquaculture practices, but most
are unsuccessful in addressing environmental hazards (Castillo et al., 2025) . that residents
with pure aquaculture livelihoods tend to experience low levels of well-being (Wang et al.,
2024) . Furthermore, low well-being is also associated with larger family sizes, lower
household incomes, and lower levels of financial, environmental, and social resilience to
adverse shocks. Therefore, it can be suggested that, amidst the environmental crisis in the area,
livelihood diversification is crucial for purely fishing households, especially those with larger
family sizes (Thu Trang & Loc, 2021) . Building financial, social, and environmental resilience
should also be promoted to improve the well-being of the population .
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METHODOLOGY

This study employed a quantitative approach with a survey method through the
distribution of structured questionnaires to measure the level of digital financial inclusion and
women's participation in food self-sufficiency in coastal areas of South Sulawesi. Stratified
random sampling was used to ensure a diverse population, while statistical software was used
to analyze the findings to enhance objectivity. Data collection was conducted through a survey
using a closed-ended questionnaire distributed directly to respondents. The instrument was
designed based on the theoretical indicators of each variable and measured using a five-point
Likert scale, ranging from "strongly disagree" to "strongly agree" (Sholihin & Ratmono, 2021)
. Data analysis was conducted using the Structural Equation Modeling-Partial Least Squares
(SEMPLS) approach . The analysis stages included convergent and discriminant validity
testing, instrument reliability assessment using composite reliability and Cronbach's alpha,
structural model evaluation using R-squared values, and testing the influence between
variables using path analysis by examining t-statistics and p-values (Sholihin & Ratmono,
2021) .

RESULTS AND DISCUSSION

Descriptive Analysis of Variables

This research was conducted in South Sulawesi, with respondents being coastal women in
Takalar Regency, Bantaeng Regency, and Bulukumba Regency. The research variables
consisted of three variables: digital-based financial inclusion (X) and women's participation
(X2), and the dependent variable was food independence (Y).

Convergent Validity Test

Evaluation of Measurement Model (Outer Model)

The measurement model evaluation aims to ensure that the instruments used in this study are
valid and reliable in measuring the variables studied. This evaluation includes validity and
reliability tests . Evaluation of the measurement model was conducted to ensure that
the indicators used in this study were valid and reliable in measuring the latent
constructs. The test results showed that all indicators in the variables of Digital
Financial Inclusion (X1), Women's Participation (X2), and Food Independence (Y) had
outer loading values above 0.70, which means these indicators were valid in reflecting
the constructs being measured.
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Figure 1. Evaluation of the Measurement Model

The results of the measurement model evaluation in Figure 1 include the relationship between
the indicators and the latent variables studied. Each indicator has a loading factor value
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indicating its level of contribution to the measured variable. These results are used to assess
the construct's validity and reliability before testing the structural model .

Table 1 Validity of Research Variables

Variables Indicator Outer Loading Information
Digital Financial Inclusion ( X1.1 0.777 Valid
X1) X1.2 0.770 Valid
X1.3 0.702 Valid
X1.4 0.725 Valid
Women 's Participation ( X2.1 0.806 Valid
X2) X2.2 0.780 Valid
X2.3 0.809 Valid
X2 4 0.818 Valid
Food Independence (YY) Y1 0.855 Valid
Y2 0.900 Valid
Y3 0.909 Valid
Y 4 0.890 Valid

Source: Data management with SmartPLS, 2025

Based on the results of the first stage of outer loading, it can be seen that the indicators
for each variable in this study have an outer loading of more than 0.5 and are considered valid.
This indicates that variable indicators with an outer loading value greater than 0.5 have a high
or sufficient level of validation, thus meeting convergent validity.

Reliability

This method is used to assess discriminant validity by using the Average Variance
Extracted (AVE) value. The construct reliability test through Cronbach's Alpha and Composite
Reliability shows a value above 0.70 for all variables, thus meeting the reliability criteria.
Similarly, the Average Variance Extracted (AVE) value for each construct is above 0.50, which
indicates that more than 50% of the indicator variance can be explained by the latent construct.
Thus, it can be concluded that all constructs in this study are valid and reliable and can be
used for further analysis .

Table 2 Reliability of Research Variables

éZ:;:f:e Composite = Cronbach's
Construct E Reliability =~ Alpha
xtracted (CR)
(AVE)
Digital Financial Inclusion  0.554 0.832 0.737
Women's Participation 0.645 0.879 0.821
Food Independence 0.790 0.938 0.911

Source: Data processed with SmartPLS, 2025

The reliability value for the digital financial inclusion independence variable is 0.832,
the female participation variable is 0.879, and the food independence variable is 0.938. These
results indicate that all variables have a composite reliability value greater than 0.70. Thus, the
model in this study has met composite reliability .
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Structural Model (Inner Model)
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Figure 2. Structural Model

Structural model testing was conducted to determine the causal relationship between
variables. The path test results showed that Digital Financial Inclusion (X1) on Food
Independence (Y). This path produced a coefficient of 0.176 with a T-Statistic value of 1.479
and a P-Value of 0.139 (> 0.05). This indicates that although the direction of the relationship is
positive, the effect of digital financial inclusion on food independence is not significant. In
other words, digital financial access has not been able to directly increase food independence
in coastal communities. Women's Participation (X2) on Food Independence (Y). This path
produced a coefficient of 0.568 with a T-Statistic value of 5.180 and a P-Value of 0.000 (< 0.05).
These results indicate that women's participation has a significant positive effect on food
independence. This means that the higher the involvement of women in economic and social
activities, the greater their contribution to realizing food independence at the household and
coastal community levels.

Path Coefficients or Path Coefficients

Path coefficients are values that indicate the magnitude and direction of influence between
latent variables in a structural model (inner model). This value reflects how strongly an
exogenous (independent) variable influences the endogenous (dependent) variable. A positive
path coefficient indicates a unidirectional relationship, meaning that if the value of the
exogenous variable increases, the endogenous variable will also increase. Conversely, a
negative path coefficient indicates a reverse relationship, where an increase in the exogenous
variable will cause a decrease in the endogenous variable. To test the significance of the
relationship between these variables, the bootstrapping method is used, a resampling
technique used in SEM-PLS to address the problem of non-normally distributed data.
Bootstrapping allows for inferential statistical calculations of path coefficient values by
generating T-statistics and P-values. The T-statistic value is compared with the T-table value
(usually at a significance level of 5% = 1.96). If the T-statistic > 1.96, then the relationship
between the variables is declared statistically significant. Furthermore, a P-value < 0.05 also
indicates that the influence between the latent variables is significant, so the proposed
hypothesis is accepted. Thus, the analysis of path coefficients through bootstrapping provides
a basis for concluding whether the hypotheses formulated in the study are empirically proven
or not. The explanation of the results of the path coefficients obtained in this study is based on
Bootstrapping (T-Statistic & P-Value) from the results of data processing that can be described:
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Table. 3 Tests Coefficient Track

Original Sample Standard T Mark P
sample mean  deviation statistic (P values)

(O) (M)  (STDEV) s
(|O/ST
DEV|)
X1->Y 0.176  0.175 0.119 1,479  0.139
X2->Y 0.568  0.581 0.110 5,180 0,000

Source: SEM-PLS output, processed 2025

The results of the structural model analysis (inner model) using SmartPLS obtained path
coefficients that indicate the relationship between research variables. Bootstrapping results
were used to test the significance level of each path by considering the T-Statistic and P-Value.
The path X1 — Y shows a coefficient value of 0.176 with a T-Statistic of 1.479 and a P-Value of
0.139 (> 0.05). This indicates that the effect of variable X on Y is positive but not significant.
Thus, variable X cannot directly increase variable Y. This indicates that although access to
digital financial services can contribute to increasing the economic capacity of coastal
communities, its influence is not yet strong enough to directly encourage food independence.
The path X 2 — Y produces a coefficient of 0.581 with a T-Statistic of 5.180 and a P-Value of
0.000 (<0.05). These results indicate that variable X has a significant positive effect on Y. This
means that the higher the level of women's involvement in economic, social, and household
decision-making activities, the greater their contribution to family and coastal community
food independence.

Table. 4 Path Coefficient

P. Value Path Results
Coefficient)
X1 ->Y : Digital Finance Inclusion ->  0.176 0.139 Rejected
Food Independence
X2 ->Y : Women's Participation -> 0.568 0,000 Accepted

Food Independence
Source: SEM-PLS output, processed 2025

From the path coefficient above, we can see whether the influence is positive or negative, and
the p-value is used as a reference to decide whether the hypothesis is accepted or rejected. The
hypothesis is accepted if the p-value is less than 0.05.

Determinant Coefficient Test (R Square)

R Square (R?) or coefficient of determination is a statistical measure that shows how
much of the variation in the endogenous (dependent) variable can be explained by the
exogenous (independent) variables in a model. The R? value is used to determine the
contribution of the influence of independent variables simultaneously on the dependent
variable. In other words, R2 shows the extent to which the independent variables in the model
are able to explain the variation in the value of the dependent variable. The higher the R? value,
the greater the model's ability to explain the relationship, so the structural model is said to be
better. Conversely, alow R? value indicates that the independent variables only explain a small
portion of the dependent variable, so there are other factors outside the model that may have
an influence. In the context of SEM-PLS, the R? value is used to assess the predictive power of
the structural model and is one of the main indicators in evaluating the inner model. The R-
Square test is used to determine how strong the effect or influence of the independent variables
on the dependent variable is, the value of the coefficient of determination is shown in Table 5.
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Table 5 R-Square Values

Dependent Variable R-Square Value R-Square Adjusted
0.504 0.493

Digital Financial Inclusion ( X1 )

Women's Participation ( X2 )
Food Independence (Y)
Source: Data processed with SmartPLS, 2025

The R-Square value is 0.504 and the Adjusted R-Square is 0.493 in the model explaining the
variables of Digital Financial Inclusion (X1) and Women's Participation (X2) towards Food
Independence (Y). The R-Square value of 0.504 indicates that 50.4% of the variation in changes
in Food Independence (Y) can be explained by Digital Financial Inclusion and Women's
Participation, while the remaining 49.6% is influenced by other variables outside this research
model. Meanwhile, the Adjusted R-Square value of 0.493 indicates that after considering the
number of independent variables and sample size, the model's ability to explain variations in
Food Independence remains in the moderate category.

Digital Financial Inclusion ( X1 ) on Food Independence (Y)

The results of the study indicate that digital financial inclusion has a positive but insignificant
effect on food self-sufficiency. This condition can be explained through Amartya Sen's
Capability Approach, which emphasizes that access to resources (including financial services)
will only improve welfare if accompanied by the capability to utilize them. With limited digital
literacy, technological infrastructure, and a preference for cash transactions in coastal
communities, digital financial inclusion has not fully developed their capabilities to achieve
food self-sufficiency . This finding is in line with (Nafez Alonso et al., 2024; Verma &
Chatterjee, 2025) who stated that the availability of formal financial services alone is not
enough, there is still a tendency to make informal financial savings (Sumarni et al., 2024) ;
financial literacy and institutional support are needed for financial inclusion to have a real
impact on welfare. Other studies by (Hlahla, 2022; Lundvig Hansen & Lima Santos, 2025) also
emphasize that barriers to access and low public understanding of financial technology are
factors that weaken the contribution of financial inclusion to improving quality of life
(Ahamadou & Agada, 2023; Aripin & Zuhriyah, 2025) . Thus, digital financial inclusion in
coastal communities only serves as a potential opportunity, but has not yet become a
determining factor in achieving food self-sufficiency.

Women's Participation ( X2 ) Towards Food Independence (Y)

Unlike digital financial inclusion, women's participation has been shown to have a significant
positive impact on food self-sufficiency. This can be explained through Empowerment Theory,
which emphasizes that women's empowerment in decision-making and economic
involvement will strengthen household and community food security. With a strategic role in
food production, processing, and distribution, women are key actors in maintaining food
availability and sustainability in coastal communities. Various previous studies have
reinforced the finding that women's participation significantly contributes to household food
self-sufficiency. (Bitew et al., 2023; Chaerul Rizky et al., 2025) emphasize that women's
empowerment through access to resources and participation in economic decision-making has
direct implications for improving family welfare, including meeting food needs. (Islam et al.,
2022) also found that when women have greater control over household income, spending
allocations for food, health, and education increase significantly. (Hlahla, 2022; Shahriar et al.,
2025) . This shows that women's active role in the economic sphere not only benefits them
individually but also strengthens the foundation of food security at the family and community
levels.
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CONCLUSION

This study aims to analyze the role of digital financial inclusion and women's
participation in food self-sufficiency among coastal communities in South Sulawesi. The
results show that digital financial inclusion has a positive but insignificant effect on food self-
sufficiency. This finding indicates that the availability of access to digital-based financial
services cannot directly promote food self-sufficiency without adequate literacy and
infrastructure support. Conversely, women's participation has been shown to have a
significant positive effect on food self-sufficiency. This confirms that the greater women's
involvement in economic, social, and household decision-making activities, the stronger their
contribution to food self-sufficiency in coastal communities. Simultaneously, these two
variables explain 50.4% of the variation in food self-sufficiency, with the remainder influenced
by factors outside this research model.

Based on these results, several policy implications warrant consideration. First, local
governments, along with financial institutions, need to strengthen digital infrastructure and
improve financial literacy in coastal communities so that digital financial inclusion extends
beyond access and also enhances families' economic capabilities to support food self-
sufficiency. Second, gender-based development strategies must be strengthened through
women's empowerment programs, including entrepreneurship training, expanding access to
business capital, mentoring local food management, and strengthening the capacity of
women's organizations at the community level. Third, cross-sector collaboration between
government, educational institutions, and the private sector needs to be expanded to create an
inclusive digital ecosystem, enabling technology-based financial services to be optimally
utilized by coastal communities according to their needs.

The implications of this research align with efforts to achieve the Sustainable
Development Goals (SDGs), particularly Goal 1 (No Poverty), Goal 2 (Zero Hunger), and Goal
5 (Gender Equality). By encouraging women's participation while strengthening sustainable
digital financial inclusion, food self-sufficiency in coastal communities is expected to increase,
thereby strengthening the socio-economic resilience of vulnerable areas. Future research is
recommended to incorporate other variables such as financial literacy, institutional support,
and technological innovation, to provide a more comprehensive understanding of the
determinants of food self-sufficiency in coastal areas.
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