@
-Q. COMSERVA: RANE
[ ]

Jurnal Penelitian dan Pengabdian Masyarakat
Volume 5 No. 8 Desember 2025

Empowering Rural Micro-Entrepreneurs Through Financial Literacy and
Digital Skills: A Community Service Intervention in Southeast Asia

Daniel Ebenezer Silaban
Universitas Tjut Nyak Dhien, Indonesia
Email: daniel@utnd.ac.id

ABSTRACT

This study evaluates a community service intervention targeting rural micro-entrepreneurs in Southeast Asia,
aiming to enhance economic development through financial literacy and digital skills training. A total of 500
micro-entrepreneurs were recruited and randomly assigned to treatment (250) and control (250) groups. Data
collection included baseline and endline surveys, complemented by qualitative interviews and focus group
discussions. Econometric analyses employed difference-in-differences (DiD), fixed-effects panel regressions,
and instrumental variables (IV/GMM) to account for selection bias and compliance issues. Results indicate
significant improvements among participants: a 28% increase in revenue, a 22% increase in profit, a 35% rise
in formal savings, and a 40% growth in digital sales share. The program also demonstrates heterogeneous
effects, benefiting women, younger entrepreneurs, and those with secondary education to a greater extent.
Policy implications suggest scaling the program through local cooperatives, digital marketplace integration,
and collaboration with financial institutions. This study provides a rigorous framework for community service
interventions in economic development by integrating quantitative and qualitative methods. .

Keywords: Community service; micro-entrepreneurs; financial literacy; digital skills; economic
development; Southeast Asia.

INTRODUCTION

Micro-entrepreneurs in rural areas face persistent barriers to growth: limited financial
knowledge, constrained access to credit, low digital literacy, and restricted market access.
Economic development theory emphasizes human capital and institutional capacity as critical
drivers of productivity and income growth (Osiobe, 2019; Prasetyo & Kistanti, 2020; Vu,
2022).

Community service interventions, particularly in developing economies, can address
these non-financial constraints by delivering tailored training and support (McKague et al.,
2021; O’Connell et al., 2015). This study documents an initiative in Southeast Asia that
provided financial literacy workshops, digital marketing and bookkeeping training, and
linkages to formal financial institutions over 12 months.

Micro-entrepreneurs form the backbone of rural economies across Southeast Asia, yet
they consistently face interconnected barriers that stifle growth and perpetuate poverty
(Mehmood, 2018; Ozigbo et al., 2025; Zhang et al., 2025). These barriers include limited
financial knowledge, restricted access to formal credit, low digital literacy, and narrow market
reach (Anakpo et al., 2023; Charfeddine et al., 2024; Neumeyer et al., 2021; Sikka & Bhayana,
2024). While economic theory underscores human capital and institutional capacity as critical
drivers of development, practical interventions often address these constraints in isolation
(Bambi & Pea-Assounga, 2024; Doussard & Yenigun, 2022; Mamanazarov et al., 2025).

In Southeast Asia, the rapid expansion of digital connectivity presents a dual challenge
and opportunity. Although mobile penetration is increasing, a significant digital skills gap
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prevents rural entrepreneurs from leveraging online tools for business growth (Akpe et al.,
2023; Ates et al., 2024; Sindakis & Showkat, 2024). Simultaneously, persistent distrust in
formal financial systems and a lack of basic financial management skills hinder capital
accumulation and reinvestment. Previous community-based initiatives have demonstrated
positive impacts, yet many focus either on financial literacy or digital training, rarely
integrating both within a structured, mentorship-supported framework (Dahlberg & Byars-
Winston, 2019; Koopman, 2015).

This study documents and evaluates a holistic community service intervention designed
to bridge this gap. Targeting rural micro-entrepreneurs, the program concurrently delivers
financial literacy workshops, digital skills training, and sustained business mentorship, while
facilitating linkages to formal financial institutions. By combining these elements, the
intervention aims to address both the cognitive and practical barriers to entrepreneurship in a
synergistic manner.

This study aims to measure the impact of an integrated training intervention on the
business performance, financial behavior, and digital adoption of rural micro-entrepreneurs. It
further seeks to analyze the mechanisms and heterogeneous effects of the program by
examining differential outcomes based on gender, age, and education level, while also
evaluating potential spillover effects across communities through spatial analysis to better
understand broader societal impact.

The research contributes theoretically by enriching the economic development literature
with empirical evidence on the effectiveness of dual-capacity interventions—combining
financial literacy and digital skills—within a rural Southeast Asian context. Practically, the
findings offer actionable insights for policymakers, non-governmental organizations, and local
governments in designing measurable, inclusive, and sustainable micro-enterprise
empowerment programs, while also encouraging strategic collaboration with financial
institutions and digital platforms to extend and amplify the program’s reach and impact.

The contribution of this research is threefold. First, it provides rigorous, mixed-methods
evidence on the impact of an integrated capacity-building model on business performance,
financial behavior, and digital adoption. Second, it examines the mechanisms and
heterogeneous effects of the intervention, offering insights into which subgroups benefit most
and why. Third, it employs advanced econometric techniques—including difference-in-
differences, panel data models, and spatial analysis—to isolate causal effects and capture
potential community spillovers, thereby offering a robust framework for scaling similar
development initiatives in the region.

METHOD

This study employs a mixed-methods evaluation design to comprehensively assess the
community service intervention. Data were collected through baseline and endline surveys to
measure changes in business performance, financial behaviors, and digital adoption among
participants. Complementing these quantitative measures, qualitative interviews and focus
groups were conducted to gain deeper insight into participant experiences and to identify
potential community spillovers. To ensure robust causal inference, econometric analyses—
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including Difference-in-Differences (DiD), Fixed-Effects (FE) panel models, and Instrumental
Variables/Generalized Method of Moments (IV/GMM )—were applied to the survey data.
The contribution of this research is threefold. First, it provides rigorous, evidence-based
insights into the impact of community service initiatives on rural micro-entrepreneurship.
Second, it advances the field by integrating digital skill development with traditional financial
literacy training—a combined approach seldom applied in such contexts. Third, by examining
underlying mechanisms and spillover effects, the study offers actionable recommendations for
designing scalable and effective policy interventions aimed at fostering inclusive economic
growth.
Project Design, And Implementation
1. Community Needs Assessment
A participatory needs assessment was conducted in 20 villages with 120 micro-entrepreneurs
and local leaders. Barriers identified included:
e Lack of trust in formal banks
e Limited numeracy and bookkeeping skills
e Minimal online sales channels
e Lack of formal business registration
2. Training Modules
1. Financial Literacy (monthly workshops):
o Budgeting and cash flow management
o Understanding credit and loans
o Saving strategies and goal setting
2. Digital Skills (bimonthly workshops):
o Digital bookkeeping (Excel, mobile apps)
o Online marketing and social media
o Digital payment systems and security
3. Business Coaching & Mentorship:
o Quarterly peer group mentoring
o Business plan clinics
o Facilitating access to financial institutions
3. Sample Selection
500 micro-entrepreneurs were screened (business <5 employees, >1 year operation). Random
assignment:
o Treatment group: 250 participants receive full program
e Control group: 250 participants receive no intervention
4. Timeline
e Month 0: Baseline survey (demographics, revenue, profit, financial behavior, digital
use)
e Months 1-12: Training and mentoring
e Month 12: Endline survey
e Months 13-15: Qualitative interviews and focus groups
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Data Collection, And Variables
1. Survey Instruments
Data collected included:

a. Demographics: Age, gender, education, household size

b. Business metrics: Revenue, profit, number of employees, investment

c. Financial behaviors: Savings, credit, account ownership

d. Digital adoption: Use of mobile apps, online sales
2. Key Variables for Analysis

a. QOutcome variables:

1) (In(\text{Revenue}{it})), (\In(\text{Profit}{it})), Formal Savings Share, Digital
Sales Share, Investment

b. Treatment indicator: (D i=1) if treated

c. Time dummy: (T t=1) for endline

d. Controls: Age, gender, education, sector dummies
3. Panel Structure and IV Design
Two-period panel for 400 entrepreneurs completing both surveys. Instrument for compliance:
distance to training center, assuming distance affects attendance but not directly business
outcomes.

Descriptive Statistics
Table 1 presents summary statistics of baseline characteristics for the 500 micro-
entrepreneurs. Variables include demographics, business performance, financial behavior, and
digital adoption.
Table 1. Summary Statistics (Baseline)

Variable Obs Mean Std.Dev Min Max
Age (years) 500 354 9.8 20 60
Female (%) 500 0.42 0.49 0 1
Education (years) 500 10.2 3.1 0 16
Revenue (USD/month) 500 423 215 50 1200
Profit (USD/month) 500 102 75 10 400
Formal Savings (USD) 500 55 67 0 300
Digital Sales Share (%) 500 12.5 18.4 0 80

Source: Primary data analysis, 2023

Notes: Summary statistics show high variability in financial and digital behavior.
Baseline comparability is verified across treatment and control groups (t-tests, p > 0.1).

Econometric Methodology
1. Difference-in-Differences (DiD)
To estimate the impact of the intervention, the DiD model is specified as:
[Y {it} =\alpha + \beta 1 D i+ \beta 2 T t+ \delta (D i \times T t) + \gamma X {it} +
\epsilon_{it}]
Where:
a. (Y_{it}) = outcome variable (log revenue, profit, savings, digital sales)
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b. (D i) =treatment dummy
c. (T _t)=post-treatment dummy
d. (X {it}) = control variables (age, gender, education)
e. (\delta) = treatment effect of interest
2. Fixed-Effects (FE) Panel Regression
To control for unobserved heterogeneity:
[Y {it} =\alpha i+ \delta T t+\gamma X {it} + \epsilon {it}]
(\alpha 1) captures time-invariant individual effects.

3. Instrumental Variables / System GMM

For potential endogeneity due to non-compliance:

[\text{In(Revenue)}{it} = \beta 0 + \beta_1 \widehat{D i} + \beta 2 X{it} +u_{it}]
Instrument: distance to training center (affects attendance but not outcome directly).
System GMM used to address dynamic panel bias:

[\text{In(Revenue)}{it} = \rho \text{In(Revenue)}{it-1} + \beta 1 D i + \gamma X {it} +
\epsilon_{it}]

4. Spatial Autoregressive Model (SAR)
To capture potential spillover effects between entrepreneurs in neighboring villages:
[Y =\rho WY + X \beta + \epsilon]

a. (W) = spatial weight matrix (distance-based)

b. (\rho) = spatial autocorrelation coefficient

c.  (\epsilon \sim N(0, \sigma”"2 1))

5. Spatial Durbin Model (SDM)
For direct and indirect effects:
[Y =\rho WY + X \beta + W X \theta + \epsilon]
a. (WX) = spatially lagged independent variables
b. Captures spillovers of training on neighboring entrepreneurs

RESULTS AND DISCUSSION
Regression Results
Table 2. Difference-in-Differences (DiD) Estimates

Outcome Coefficient Std. Error t P>|t
In(Revenue) 0.245™ 0.058 4.22 0.000
In(Profit) 0.198™ 0.045 4.40 0.000
Formal Savings 0.350™ 0.067 5.22 0.000
Digital Sales Share 0.400™ 0.075 5.33 0.000

" p<0.01

Source: Primary data analysis, 2023
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Table 3. Fixed-Effects Panel Regression

Outcome Coefficient Std. Error t
In(Revenue) 0.228%*** 0.053 4.30
In(Profit) 0.184%** 0.041 4.49
Formal Savings 0.3471%*** 0.065 5.24
Digital Sales Share 0.392%** 0.070 5.60

Source: Primary data analysis, 2023

Table 4. System GMM (IV for compliance)
QOutcome Coefficient Std. Error Hansenp AR(1) AR(2)

In(Revenue) 0.238%** 0.056 0.42 0.001  0.32
In(Profit) 0.19]%** 0.048 0.37 0.002  0.29
Formal Savings 0.348*** 0.068 0.45 0.001  0.35

Source: Primary data analysis, 2023

Table 5. SAR/SDM Spatial Estimates

Model (\rho) Direct Effect Indirect Effect Total Effect
SAR Revenue 0.215%* - - -
SDM Revenue 0.198** 0.220%*** 0.055* 0.275%*%*

Source: Primary data analysis, 2023

Notes: All models include controls for age, gender, education, and sector dummies. Spatial
weights based on village adjacency.

Robustness Checks, And Diagnostic Tests
a. LM Test for spatial dependence: significant, justifying SAR/SDM
b. Moran’s I: positive, p = 0.198, p <0.05
c. Hansen-Sargan overidentification: p > 0.3 (valid instruments)
d. AR(1) and AR(2) tests: no second-order autocorrelation in GMM
e. Heteroskedasticity-robust standard errors applied
Results remain robust under alternative specifications:
a. Excluding outliers (>2 SD from mean revenue)
b. Using log-level transformations
c. Clustering standard errors at village level
Appendix A. Mathematical Derivations
A.1 SAR Model Derivation
[Y =\rho WY + X \beta + \epsilon \implies (I - \rho W)Y = X \beta + \epsilon \implies Y = (I
- \rho W)*{-1} X \beta + (I - \rho W)*{-1} \epsilon]
A.2 SDM Model Derivation
[Y =\rtho WY + X \beta + W X \theta + \epsilon \implies Y = (I - \rho W)*{-1} (X \beta + W
X \theta + \epsilon)]
A.3 System GMM
Dynamic panel: (Y _{it} =\rho Y_{it-1} + X {it}\beta + u_i+ \epsilon_{it})
a. First-differenced to eliminate (u_i)
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b. Lagged (Y {it-2}) as instrument for (\Delta Y {it-1} )
c. Two-step GMM for efficiency and robust standard errors

Appendix: Extended Data, And Methodology
1. Extended Summary Statistics
Table 6. Descriptive Statistics by Treatment and Control Groups

Variable Treatment (n=250) Mean Control (n=250) Mean t-stat p-value
Age 35.2 35.6 -0.45 0.65
Female (%) 0.44 0.40 0.78 0.44
Education (years) 10.4 10.0 1.12  0.26
Revenue (USD/month) 428 419 0.59 0.56
Profit (USD/month) 104 100 0.55 0.58
Formal Savings (USD) 57 53 0.58 0.56
Digital Sales Share (%) 13.1 11.9 0.67  0.50

Source: Primary data analysis, 2023
Notes: No significant baseline differences between groups. Randomization is validated.

2. Robustness Checks: Additional Specifications
Table 7. Robustness Across Functional Forms

Outcome Log-Log Level-Level Log-Level Level-Log
In(Revenue) 0.245%**  110*** 0.238%** 115%**
In(Profit) 0.198%**  45%*x* 0.191%%*  46%**
Formal Savings 0.350%***  7Q*** 0.348***  o8***
Digital Sales Share 0.400***  30*** 0.392%**  DQ***

3% < 0.01

Source: Primary data analysis, 2023
All specifications remain statistically significant, confirming robustness to functional form.

3. Spatial Models: SAR, SDM, SEM
SAR Model Derivation
[Y =\rho WY + X \beta + \epsilon]
Solving:
[(I-\rho W)Y = X \beta + \epsilon \implies Y = (I - \rho W)*{-1} X \beta + (I - \rho W)"{-1}
\epsilon]
a. Maximum Likelihood Estimation (MLE) used for p and .
b. Diagnostics: LM test, Moran’s I confirm spatial autocorrelation.
SDM Model Derivation
[Y =\rho WY + X \beta + W X \theta + \epsilon]
a. Direct effects: (\beta )
b. Indirect effects (spillovers): ( \theta )
c. Total effect = direct + indirect
SEM Model (Spatial Error Model)
[Y = X \beta + u, \quad u = \lambda W u + \epsilon]
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a. Captures spatially correlated shocks.
Table 8. SAR/SDM/SEM Spatial Estimates

Model p/A  Direct Effect Indirect Effect Total Effect
SAR Revenue 0.215%* - - -
SDM Revenue 0.198**  (0.220%*** 0.055%* 0.275%**

SEM Revenue 0.210** - - -
Source: Primary data analysis, 2023

4. System GMM Estimation
Dynamic panel:
[\text{In(Revenue)}{it} = \rho \text{In(Revenue)}{it-1} +\beta 1 D i+ \gamma X {it} +
\epsilon_{it}]
o Instruments: lagged dependent variable ( \text{In(Revenue)} {it-2} )
o Two-step GMM with Windmeijer correction

Table 9. System GMM Estimates
Outcome Coefficient Std. Error Hansenp AR(1) AR(2)

In(Revenue) 0.238%** 0.056 0.42 0.001  0.32
In(Profit) 0.19]1%** 0.048 0.37 0.002  0.29
Formal Savings 0.348*** 0.068 0.45 0.001  0.35

Source: Primary data analysis, 2023
5. Instrumental Variables (IV) Identification Scheme
o Instrument: Distance to training center
o Exogeneity: Distance affects attendance but does not directly affect revenue.
o 2SLS Procedure:
1. Firststage: (D i=\pi 0+ \pi 1 \text{Distance} i+\pi 2X i+u i)
2. Second stage: ('Y _i=\alpha +\beta 1 \hat{D} i+ \gamma X i+ \epsilon i)
Table 10. First Stage IV Regression
Variable Coefficient Std. Error t

Distance (km) -0.312*%**  0.045 -6.93
Age 0.012 0.008 1.50
Female -0.021 0.024 -0.88
Education 0.018 0.013 1.38

*H*p <0.01
Source: Primary data analysis, 2023
F-statistic = 48.1 — strong instrument
6. Diagnostic Tests
Table 11. Diagnostics

Test Statistic p-value Interpretation
LM Lag 12.4 0.001 Significant spatial lag
LM Error 109 0.002 Significant spatial error
Moran’sI 0.198 0.045 Spatial autocorrelation present
Hansen 0.42 0.42 Valid instruments
AR(1) 0.001 - No first-order autocorrelation
AR(2) 0.32 - No second-order autocorrelation

Source: Primary data analysis, 2023
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7. Additional Tables: Correlation Matrix
Table 12. Correlation Matrix of Key Variables
Variable Revenue Profit Savings Digital Sales

Revenue 1.00 0.76 0.45 0.53
Profit 0.76 1.00 0.42 0.48
Savings 0.45 0.42 1.00 0.36
Digital Sales 0.53 0.48 0.36 1.00

Source: Primary data analysis, 2023

8. Figures and Graphs (Optional for Publication)
e Histogram of revenue distribution pre/post intervention
o Scatterplot: Digital adoption vs revenue growth
e Map of villages showing spatial adjacent weights

Interpretation Of Results

The econometric results consistently show that the community service intervention has
significant and positive impacts on micro-entrepreneurs’ business performance, financial
behavior, and digital adoption.
1. Revenue, and Profit

The DiD estimate of 0.245 for In(Revenue) implies a 28% increase in monthly revenue
for treated entrepreneurs relative to the control group. Similarly, In(Profit) increased by 19—
20%, suggesting that training not only increased sales but also improved cost management.
These results are consistent across FE panel regressions and system GMM models, indicating
robustness to unobserved heterogeneity and potential endogeneity (Wooldridge, 2010).

2. Financial Behavior

Formal savings increased by 35%, highlighting the effectiveness of financial literacy
workshops. Entrepreneurs demonstrated improved record-keeping and budgeting skills, which
facilitated better financial planning and access to formal banking services (Cole et al., 2011).
3. Digital Adoption

The intervention raised the share of sales through digital channels by 40%, particularly
among younger and more educated participants. This aligns with previous literature on digital
literacy as a catalyst for market expansion in developing economies (Qiang et al., 2012).

4. Heterogeneous Effects
Subgroup analysis shows:

a. Women: 32% revenue increase, slightly higher than men (27%)

b. Younger entrepreneurs (<35 years): 31% revenue increase

c. Secondary education: 29% revenue increase, primary education: 21%
These results suggest targeted interventions may yield higher marginal returns for
underrepresented or more adaptable groups (Duflo et al., 2015).
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Policy Implications

Based on the findings, several actionable recommendations emerge:

1.

Scaling Through Local Cooperatives: Partnering with village cooperatives can
reduce logistical costs and increase participation.

Digital Marketplace Integration: Linking micro-entrepreneurs to e-commerce
platforms and mobile payment systems can sustain the gains in digital sales.
Financial Institutions Collaboration: Encouraging banks to design tailored micro-
loans and savings products can capitalize on increased financial literacy.

Gender and Age Targeting: Programs designed to encourage women, and younger
entrepreneurs may maximize impact.

Overall, community service interventions combining training, mentorship, and financial

linkage are highly effective in rural economic development.

Discussion
1. Comparison with Literature

Our results corroborate findings from prior studies:

a.

Microcredit and financial literacy programs improve business outcomes (Karlan &
Valdivia, 2011; Dupas & Robinson, 2013).

Digital adoption enhances revenue, particularly in Southeast Asian rural markets
(UNCTAD, 2020).

Spillover effects are present: SAR/SDM results suggest neighboring entrepreneurs
benefit indirectly, consistent with social learning theory (Bandura, 2001).

2. Mechanisms

a.

Knowledge transfer: Financial literacy workshops improved budgeting, cost control,
and loan management.

b. Digital tools adoption: E-commerce and mobile payment usage increased sales.
c. Social networks: Peer mentoring facilitated knowledge sharing and reduced
uncertainty.
Limitations

Despite robust methodology, limitations exist:

1.
2.
3.

Short-term evaluation: 12-month follow-up may not capture long-term sustainability.
Self-reported outcomes: Revenue and profit data may contain reporting errors.
Geographic scope: Conducted in 20 villages; external validity beyond Southeast Asia
requires caution.

Instrument validity: Distance to training centers assumed exogenous, potential
unobserved correlation with outcomes.

Future studies should consider longitudinal designs, larger samples, and objective measures
of business performance (e.g., tax records).
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CONCLUSION

This study demonstrates that community service programs combining financial literacy
and digital skills training significantly improve business performance, financial behavior, and
digital adoption among rural micro-entrepreneurs in Southeast Asia. Employing robust
econometric methods such as difference-in-differences, fixed effects, generalized method of
moments, spatial autoregressive, and spatial Durbin models, the analysis reveals strong positive
treatment effects. Key outcomes include a 28% increase in revenue, 20% growth in profit, 35%
rise in formal savings, and a 40% increase in digital sales. The benefits are especially
pronounced for women and younger entrepreneurs, with spatial spillovers suggesting wider
community gains. These findings provide actionable insights for policymakers, NGOs, and
local governments aiming to foster inclusive economic growth via integrated, community-
based interventions. Future research could explore long-term sustainability and the impact of
integrating additional support services such as market access facilitation or credit provision to
further enhance micro-entrepreneur empowerment.
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