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Abstract 

Financial inclusion through digital payment platforms is widely advocated as a poverty-reduction pathway, yet empirical 

evidence on household welfare effects in rural contexts remains mixed. 

To investigate the impact of digital payment adoption on consumption smoothing and enterprise revenue volatility among rural 

micro-entrepreneurs. 

A simulated panel dataset of 600 rural micro-entrepreneurs surveyed at three time points (2022, 2023, 2025) was analysed 

using fixed-effects panel regression with instrumental variable correction for endogenous adoption.  

Digital payment adoption was associated with a 14.3% reduction in monthly consumption variance (p < 0.01) and a 9.8% 

increase in mean enterprise revenue. Effects were larger for women-led enterprises and remote rural households. 

Digital financial inclusion significantly enhances consumption smoothing and enterprise stability for rural micro-

entrepreneurs, supporting its prioritisation in financial inclusion policy agendas. 

Financial inclusion, digital payments, consumption smoothing, micro-entrepreneurs, panel data, developing economies. 
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Introduction 

Approximately 1.4 billion adults worldwide remain 

unbanked, with rural populations in sub-Saharan Africa, 

South Asia, and Southeast Asia disproportionately excluded 

from formal financial systems. Financial exclusion 

constrains micro-enterprises' capacity to manage liquidity, 

invest in productive assets, and insure against income 

shocks—perpetuating intergenerational poverty traps. The 

proliferation of mobile money and digital payment 

platforms has reframed the financial inclusion policy 

landscape. 

Theoretical channels through which digital financial 

services affect welfare include: (i) transaction cost reduction 

enabling efficient savings and remittance behaviour; (ii) 

digital credit access smoothing consumption across income 

shocks; and (iii) revenue formalisation enabling credit 

history accumulation. Evidence from Sub-Saharan Africa 

documents poverty-reducing effects, though results are 

context-specific and sensitive to platform design. 

Consumption smoothing—the ability to maintain relatively 

stable consumption despite volatile incomes—is a key 

welfare indicator for low-income households. Digital 

payment adoption may mitigate consumption volatility by 

facilitating intra- and inter-household resource pooling and 

enabling just-in-time input procurement. This study employs 

a simulated panel design with instrumental variable 

correction, examining consumption variance as primary 

welfare outcome. 

 

Literature Review 

1. Mobile Money and Welfare Effects 

Suri and Jack provided landmark evidence from Kenya 

demonstrating M-PESA adoption lifted 2% of households 

out of poverty over a decade, with effects concentrated 

among female-headed households. Key mechanisms 

included increased savings rates, consumption smoothing 

after adverse shocks, and occupational diversification 

enabled by reduced transaction costs. 

 

2. Digital payments and micro-enterprise performance 

Munyegera and Matsumoto documented an 18% welfare 

improvement among mobile money recipients in Uganda, 

driven by improved remittance efficiency and enterprise 

revenue stability. Digitisation of enterprise receipts reduces 

leakage, theft, and accounting errors, improving profit 

margin visibility. 

 

3. Gender dimensions of financial inclusion 

The gender gap in financial account ownership has 

narrowed but persists globally. Digital payment platforms 

offer women greater financial autonomy by enabling private 

account ownership outside patriarchal household financial 

control structures. Welfare effects of digital inclusion are 

systematically larger for women. 

 

4. Research gap 

Majority of extant studies examine consumption level 

effects; research on consumption variance—a more direct 

indicator of smoothing capacity—is scarce. Few panel 

studies control for adoption endogeneity using plausible 

instruments in South Asian rural contexts. This study 

addresses these methodological limitations. 

 

3. Methodology 

A simulated three-wave panel survey covers 600 rural 

micro-entrepreneurs (200 female, 400 male) from stratified 

clusters across three agro-ecological zones. Sampling used 

probability-proportional-to-size cluster sampling. Panel 

attrition was 8.3%; missing observations were handled using 

multiple imputation under the MAR assumption. 
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Digital payment adoption (binary) captured regular use of 

mobile money or digital banking platforms for ≥ 3 of 12 

months prior to interview, a threshold selected to distinguish 

habitual users from occasional or trial adopters. 

Consumption smoothing was operationalised as within-

individual monthly consumption variance across three 

waves, with lower variance interpreted as evidence of 

greater smoothing capacity. A fixed-effects panel regression 

(Hausman test χ²(8) = 47.3, p < 0.001) with robust standard 

errors clustered at village level was the primary 

specification, chosen to account for unobserved time-

invariant heterogeneity and within-village correlation. 

Distance to nearest mobile network tower (km) served as the 

instrument for adoption endogeneity, leveraging plausibly 

exogenous variation in infrastructure access. IV-2SLS 

estimates were computed in Stata v17. 

 

Results and Discussion 

1. Adoption Patterns 

Digital payment adoption increased from 28.3% (Wave 1) to 

51.2% (Wave 3). Women's adoption lagged men's but the 

gap narrowed from 12.4% to 6.8%. Mean monthly 

consumption rose 11.2% in nominal terms across the panel 

(Table 1). 

 
Table 1: Descriptive Statistics — Key Variables across Three Survey Waves 

 

Variable Wave 1 (2022) Wave 2 (2023) Wave 3 (2025) Change W1-W3 

Digital Adoption (%) 28.3% 41.7% 51.2% +22.9 pp 

Female Adoption (%) 20.8% 34.1% 46.3% +25.5 pp 

Mean Consumption (USD/mo) 142.3 153.8 158.2 +11.2% 

Consumption Variance (SD) 38.4 33.1 29.7 -22.7% 

Enterprise Revenue (USD/mo) 218.6 231.4 240.1 +9.8% 

Revenue Variance (SD) 61.2 54.8 49.3 -19.5% 

Source: Simulated panel survey data, 2025. All monetary values in constant 2022 USD. 

 

2. Fixed-Effects Regression Results 

Digital payment adoption is associated with a 14.3% reduction in consumption variance (β = −0.143, SE = 0.038, p < 0.001) 

and 9.8% increase in enterprise revenue (β = 0.098, SE = 0.024, p < 0.001). Effects were larger for women-led (ATE ×1.32) 

and remote rural enterprises (ATE ×1.18) (Table 9). 

 
Table 2: Fixed-Effects Panel Regression Results Consumption Variance and Enterprise Revenue 

 

Independent Variable Consumption Var. beta (SE) Enterprise Rev. beta (SE) p-value 

Digital Payment Adoption -0.143 (0.038) 0.098 (0.024) < 0.001 

Female Ownership (x Adoption) -0.062 (0.019) 0.041 (0.013) 0.002 

Remote Location (x Adoption) -0.078 (0.024) 0.054 (0.018) < 0.001 

Education (years) -0.021 (0.009) 0.018 (0.007) 0.012 

Enterprise Age (years) 0.008 (0.006) 0.032 (0.009) 0.003 

Individual FE Yes Yes — 

R² (within) 0.44 0.39 — 

Observations 1,674 1,674 — 

Source: Simulated panel regression output, 2025. Robust SEs clustered at village level. 
 

 
 

Fig 1: Digital Payment Adoption Rates by Wave and Gender (%) — Recreate as Clustered Bar Chart 
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Fig 2: Consumption variance trajectory by adoption status. Source: Simulated data, 2025. 

 

 
 

Fig 3: Heterogeneous treatment effects on enterprise revenue (recreate in Excel with confidence intervals). Source: Simulated IV-2SLS, 

2025. 

 

Conclusion 

This study provides panel-based evidence that digital 

payment adoption generates significant welfare benefits for 

rural micro-entrepreneurs through reduced consumption 

volatility and increased enterprise revenue. Proportionally 

larger benefits for women and remote rural households 

suggest digital financial inclusion can serve equity and 

efficiency objectives simultaneously. Policy implications 

include investment in mobile network infrastructure in 

remote areas, gender-targeted digital financial literacy 

programmes, and regulatory frameworks enabling payment 

platform interoperability. Limitations include the simulated 

panel data, potential selection on unobserved enterprise 

quality, and single-country scope. Future research should 

leverage administrative transaction data linked to household 

surveys for more precise causal identification. 

 

Ethical Statement 

This article is an original academic writing training 

document. All data are simulated. No real firms, individuals, 

or financial institutions are represented. 
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