RESEARCH ARTICLE

JENER Journal of Empirical and Non-Empirical Research ece

Volume 2, Issue 10, Page 613-616 | Article No. 66 oe

DOI: 10.4898/jenerv2i10.a66 - JENER Journal
ISSN: 7895-9216 JENER Journal of Empirical and

Journal homepage: https://jenerjournal.com Non-Empirical Research
Journal email: editor@jenerjournal.com

Digital Financial Inclusion on International Trade Performance in East African
Community Partner States: The Moderating Role of ICT Infrastructure

Mr. Abukar Sh Ahmed Mursal!

!Senior Officer-Ministry of Finance of Somalia, Ph.D. in Economics Candidate at Moi University-Kenya

ARTICLE INFORMATION ABSTRACT
Article history: This doctoral research paper investigates the empirical relationship between digital
Published: October 2026 financial inclusion (DFI) and international trade performance across East African
Community (EAC) Partner States, with a specific focus on the vital moderating influence
Keywords: exerted by Information and Communication Technology (ICT) infrastructure. Utilizing a
Digital Financial Inclusion rigorous panel dataset spanning six core EAC sovereign territories—Kenya, Tanzania,
International Trade Uganda, Rwanda, Burundi, and South Sudan—over a comprehensive fifteen-year temporal
ICT Infrastructure window (2011-2025), this study addresses critical structural gaps in macroeconomic
East African Community (EAC) integration literature. Econometric estimation is executed via a Two-Step System
System GMM Generalized Method of Moments (GMM) framework to control for endogeneity,
Transaction Cost Theory unobserved country-specific heterogeneity, and temporal persistence. Digital financial

inclusion is quantified through a multidimensional index capturing access, usage, and
quality of digital payment ecosystems, while trade performance is evaluated via gross
export values, trade openness metrics, and regional integration indices. The empirical
results reveal that digital financial inclusion exhibits a statistically significant, positive
direct effect on international trade outcomes across the block. Crucially, the interaction
model confirms that the magnitude of this effect is structurally conditioned by the depth
and quality of domestic ICT infrastructure. In environments characterized by high
broadband penetration, mature mobile cellular networks, and robust secure internet servers, the
trade-facilitating impacts of digital financial systems expand exponentially. Conversely,
structural deficits in ICT infrastructure act as severe binding constraints, nullifying the
potential gains of financial deepening. The paper concludes with actionable macro-policy
frameworks for regional ministries of trade, finance, and telecommunications aiming to
harmonize cross-border retail payment architectures and close the regional digital divide.

1. Introduction

1.1 Background of the Study

The intersection of financial technology (FinTech) and international trade forms one of the most transformative economic paradigms
of the 21st century. For developing regions, particularly the East African Community (EAC), international trade serves as a powerful
engine for structural transformation, industrialization, and poverty alleviation. Historically, trade participation within the EAC has
been heavily constrained by prohibitive transaction costs, complex cross-border trade clearings, asymmetrical market information,
and an acute deficit in accessible trade finance mechanisms. Small and Medium Enterprises (SMEs), which account for over 80%
of economic activities within East Africa, have borne the brunt of these financial market frictions, facing persistent exclusions from
formal commercial banking letters of credit.

Concurrently, the rapid proliferation of mobile money ecosystems—pioneered by solutions such as M-Pesa in Kenya and
subsequently replicated through inter-operable platforms across Uganda, Tanzania, and Rwanda—has radically re-engineered the
financial landscapes of these nations. Digital Financial Inclusion (DFI) has evolved past basic consumer-to-consumer transfers into
advanced cross-border settlement architectures, mobile-based short-term credit, and digitized trade clearings. Theoretically, DFI
lowers formal trade barriers by compressing geographic distances, optimizing inventory financing cycles, and enabling friction-free
business-to-business transactions over borders.

1.2 Statement of the Problem

Despite the recognized theoretical benefits of digital financial inclusion, a striking macroeconomic paradox characterizes the EAC.
While digital financial metrics (such as mobile money account penetration and digital wallet volume) have registered double-digit
annualized growth over the last decade, overall intra-EAC trade performance remains disproportionately low compared to other
regional economic communities like SADC or ECOWAS. A critical underlying issue is the profound heterogeneity in domestic
Information and Communication Technology (ICT) infrastructure across the partner states. While countries like Kenya and Rwanda boast
advanced fiber-optic rings and extensive 4G/5G mobile broadband coverage, peers like Burundi and South Sudan grapple with systemic electricity
supply issues and limited network connectivity. This structural divergence implies that the positive trade externalities of digital financial
mechanisms cannot be realized uniformly without a critical threshold of physical ICT infrastructure. The exact moderating role of
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this infrastructure remains empirically unmapped in regional policy design, creating a critical research gap that this study addresses.

1.3 Research Objectives

The overriding objective of this doctoral study is to examine the impact of digital financial inclusion on the international trade

performance of the EAC. Specifically, the study seeks to:

¢ Quantify the direct effect of multidimensional digital financial inclusion on gross export volumes and trade openness in the EAC.

e Evaluate the conditional effect of digital financial inclusion on trade performance under varying degrees of domestic ICT
infrastructure development.

e Determine the structural threshold of ICT infrastructure required to maximize the trade-facilitating benefits of digital financial services.

2. Literature Review

2.1 Theoretical Framework

This study is anchored on two complementary theoretical paradigms: Transaction Cost Theory (TCT) formulated by Coase (1937)
and expanded by Williamson (1985), and the Resource-Based View (RBV) of the firm extended to macroeconomic assets (Barney,
1991). Transaction Cost Theory posits that international trade is inhibited by information search costs, negotiation complexities,
enforcement costs, and currency conversion risks. Digital financial inclusion acts as a disruptive friction-reducing technology that
alters these traditional cost curves. By facilitating instant mobile payments and reducing information asymmetry via blockchain or
cloud-based trade credit registries, DFI converts variable trade hurdles into minor digital overheads.

The Resource-Based View, when integrated into international economics, suggests that a country's trade competitive advantage
depends heavily on its unique bundle of strategic resources. In the modern economy, digital platforms cannot function in a vacuum,;
they depend on physical backbone assets. Here, ICT infrastructure (broadband networks, secure servers, reliable electricity grids) represents
the foundational physical resource required to exploit financial assets. Hence, the interaction between financial innovations (DFI) and
physical enablers (ICT) represents a dual-resource dynamic that directly dictates macro-level competitive trade performance.

2.2 Empirical Review and Hypothesis Development

Empirical literature concerning digital finance and trade has grown substantially, though conclusions remain fragmented. Traditional
studies emphasized that deep institutional financial markets are prerequisite for trade expansion. However, recent evidence from
Sub-Saharan Africa suggests that mobile-centric financial models can bypass weak institutional banking systems. For instance,
studies in West Africa demonstrate that mobile money increases agricultural export volumes by allowing rural farmers to access
regional market prices and settle border duties electronically. Nevertheless, a major gap persists: most studies treat ICT infrastructure
as an independent control variable rather than an interactive moderator, thereby obscuring the complex operational interdependencies
between digital financing and physical connectivity.

Based on these theoretical and empirical gaps, the study establishes two central working hypotheses:

H1: Digital financial inclusion exerts a direct, statistically significant positive effect on the international trade performance of East
African Community partner states.

H2: The positive impact of digital financial inclusion on international trade performance is positively and significantly moderated
by the level of domestic ICT infrastructure.

3. Methodology and Econometric Specification

3.1 Model Specification

To rigorously assess the dynamic relationship between digital financial inclusion, ICT infrastructure, and trade performance, this
study utilizes a dynamic panel data model. Because trade structures exhibit high temporal dependency (past export links determine
current trade patterns), a lagged dependent variable is included. The core structural model is expressed as follows:

Trade it=p0 + Bl Trade i,t-1+ B2 DFI it+ B3 ICT it+ B4 (DFI it x ICT it) + 5 X it + pi + &it

Where 'i' represents the East African Community Partner State (i =1, ..., 6) and 't' signifies the temporal year (t = 2011, ..., 2025).
Trade it represents the international trade performance matrix (proxied interchangeably by Gross Exports and Trade Openness Percentage).
Trade i,t-1 is the first lag of the dependent trade variable, capturing trade persistence effects. DFI it represents the compiled
multidimensional Digital Financial Inclusion Index. ICT it denotes the country-level ICT Infrastructure Index. (DFI it x ICT it)
represents the vital multiplicative interaction term deployed to test the moderating hypothesis H2. X it is a vector of time-varying
macroeconomic control variables, including Gross Domestic Product (GDP) growth, inflation rate, and official exchange rate
volatility. pi represents unobserved country-specific fixed effects, and ¢it denotes the stochastic error term.

3.2 Estimation Strategy: Two-Step System GMM

Estimating the specified equation via ordinary least squares (OLS) or traditional fixed-effects models introduces severe 'Nickell bias'
due to the correlation between the lagged dependent variable and the country fixed-effects. Furthermore, digital financial inclusion
and trade performance are highly susceptible to reverse causality (increased trade volumes generate higher household incomes,
expanding mobile wallet adoption). To eliminate these endogeneity pitfalls, we deploy the Blundell and Bond (1998) Two-Step
System Generalized Method of Moments (GMM). This estimator combines equations in levels with equations in first differences,
using appropriate lagged levels and differences as internal instruments. Diagnostic validity is established using the Arellano-Bond
test for zero autocorrelation in first-differenced errors—specifically verifying the absence of second-order serial correlation
[AR(2)]—and the Hansen J-test of over-identifying restrictions to confirm instrument validity.

4. Empirical Findings and Data Analysis
4.1 Descriptive Statistics
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The panel dataset comprises 90 country-year observations across the EAC block. Table 1 presents the summary descriptive statistics
for all primary and control variables utilized in the empirical estimations, shedding light on the structural variance across the region.

Variable Mean Std. Dev. Minimum Maximum
Gross Exports (USD Millions) 4,120.50 2,840.10 410.2 11,850.00
DFI Index (0 - 1) 0.542 0.215 0.112 0.895
ICT Infrastructure Index (0 - 1) 0.418 0.198 0.085 0.782
Real GDP Growth (%) 545 2.12 -1.5 8.9
Inflation Rate (%) 7.24 4.15 2.1 24.5
Exchange Rate Volatility 0.045 0.031 0.008 0.142

Source: Research Data Insights (2026); computed from World Bank WDI and IMF Financial Access Databases.

4.2 Regression Results and Interpretation
Table 2 reports the comprehensive econometric findings from the Two-Step System GMM estimation strategy. Model 1 presents the direct effects
framework excluding the interaction term, while Model 2 introduces the multiplicative interaction variable to test the core moderating hypothesis.

Independent Variables Model 1: Direct Effects Model 2: Moderated Model
Lagged Trade (t-1) 0.612%** (0.045) 0.584*** (0.041)
Digital Financial Inclusion (DFI) 0.345*%* (0.112) 0.125 (0.098)

ICT Infrastructure Index 0.288** (0.095) 0.104 (0.084)

DFI x ICT Infrastructure 0.412*** (0.102)

0.154*** (0.038)

Real GDP Growth 0.162*** (0.035)
Inflation Rate -0.042 (0.031) -0.038 (0.029)
Exchange Rate Volatility -0.115%* (0.052) -0.108** (0.048)
AR(2) p-value 0.245 0.312
Hansen J-test p-value 0.418 0.522

Notes: Standard errors are in parentheses. ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels respectively.
The empirical findings validate both core hypotheses. In Model 1, the DFI coefficient is positive and statistically significant (1 =
0.345, p < 0.05), indicating that a 10% enhancement in digital financial integration generates a 3.45% expansion in regional trade
performance, validating Hypothesis H1. Crucially, in Model 2, the inclusion of the interaction term alters the model dynamics. The
independent coefficients for DFI and ICT drop and lose their linear significance, while the multiplicative interaction variable exhibits
a highly significant, positive coefficient (34 = 0.412, p < 0.01). This confirms complete moderation, indicating that digital financial
inclusion does not influence international trade in isolation; its marginal impact is heavily scaled by domestic ICT infrastructure
levels. The post-estimation diagnostic values confirm model health: the Arellano-Bond AR(2) p-values (0.312) reject any second-
order serial correlation, and the Hansen J-test p-value (0.522) confirms the overall validity of the internal instrument matrix.

5. Discussion

The empirical validation of the interaction effect provides crucial insights into the macroeconomic structures of East Africa. The
results reveal that digital financial inclusion acts as a necessary but insufficient driver of international trade performance. In countries
like Kenya and Rwanda, where broadband networks and secure internet servers are widespread, mobile financial tools allow cross-
border clearing houses and SMEs to access supply chain finance instantly, reduce customs delays, and hedge currency risk
efficiently. This aligns with Transaction Cost Theory, as high-quality infrastructure lowers information search and contract
enforcement frictions.

Conversely, in member states characterized by severe ICT deficits—such as parts of Burundi or South Sudan—the trade benefits of
digital wallets remain severely capped. Even if traders possess functional mobile payment accounts, weak cell towers, frequent
power cuts, and slow secure networks prevent seamless digital clearings at border checkposts. Consequently, digital financial
inclusion remains restricted to basic local cash transfers rather than expanding into international B2B trade structures. This dynamic
underscores the Resource-Based View: financial innovations require solid physical capital infrastructure to achieve sustainable
macro-level competitive advantage.

6. Conclusions and Policy Recommendations

6.1 Summary and Conclusion

This doctoral research paper analyzed how digital financial inclusion influences international trade across the East African
Community, emphasizing the moderating role of domestic ICT infrastructure. Utilizing panel data from 2011 to 2025 and a Two-Step System
GMM methodology, the study demonstrates that digital finance significantly boosts trade performance, but its success depends on strong physical
connectivity assets. The interaction model confirms that the benefits of mobile payment ecosystems, digital letters of credit, and electronic
customs clearings are fully unlocked only when supported by stable broadband connectivity and secure server infrastructure. Without
reaching this critical ICT infrastructure threshold, financial deepening fails to translate into broader international trade expansion.

6.2 Policy Recommendations

Based on these empirical insights, the paper proposes three main policy recommendations for regional bodies and national ministries:

e Harmonize Cross-Border Digital Architecture: The EAC Secretariat should expedite the full regional interoperability of mobile
financial networks, ensuring cross-border B2B digital transactions carry minimal regulatory overhead and clearing friction.
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e Prioritize Strategic ICT Infrastructure Investments: Member states with infrastructure gaps (Burundi, South Sudan) must focus
public-private partnerships on expanding fiber-optic networks, stabilizing rural grid networks, and providing reliable backup
power to border processing zones.

¢ Build Inclusive Digital Trade Corridors: Combine financial literacy programs with targeted subsidies for small-scale cross-border traders,
enabling SMEs to securely transition away from cash-based informal channels into verifiable digital supply-chain platforms.
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