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The Impact of Digital Financial Services on Non-Performing Loans under The
Moderating Role of Financial Inclusion: An Applied Study on Listed Banks in Egyptian
Exchange

Amira Hasaneen Sameh Daher
School of Business
International Academy for Media science and
Engineering, IAMSE, 6th of October City,

Egypt

Faculty of Management,
Modern University for Technology and
Information, MTI ,Cairo, Egypt

Abstract:

Study Aims: The objective of this study is to assess the impact of digital financial services on non-
performing loans, considering the moderating role of financial inclusion within the
Egyptian business environment.

Study Methodology :The sample size of the study comprised (12) banks listed on the Egyptian
Exchange, covering the period from 2016 to 2022. Consequently, the total number of
observations recorded in the study amounted to (84). The study employed content
analysis techniques to examine non-performing loan ratios as the dependent variable,
alongside four variables representing digital financial services as independent
variables. These independent variables included ATM services, point of sale (POS)
services, credit cards, and debit cards. The study also considered financial inclusion
rates as a moderating variable to assess the impact of these independent variables on
non-performing loan levels within banking units. Additionally, the bank size,
measured by the bank's assets, was used as a control variable. The study applied both
Hierarchical Regression Analysis and Cross-Sectional Data Analysis.

Study results: The study concluded that financial inclusion, as a moderating variable, significantly
enhances the explanatory power of digital financial services in relation to changes in
non-performing loan rates. The explanatory power increased from 0.8% to 49.1% for
the variations in non-performing loan rates among the analyzed Egyptian banks,
considering the control variable of bank size (measured by bank assets). The
inferential analysis results indicated a positive impact of financial service
innovations, supporting the "Innovation-Growth" hypothesis in the context of the
Egyptian banking sector, and rejecting the "Innovation-Fragility" hypothesis

Scientific Contribution: The main contribution of this study is to highlight the moderating role of
financial inclusion in the relationship between digital financial services and levels of
non-performing loans in the Egyptian business environment. Financial inclusion
supports credit score processes, thereby reducing non-performing loan rates.
Additionally, the study confirms the applicability of the "Innovation-Growth"
Assumption to the reality of the Egyptian banking sector.

Key words:
Digital financial services, non-performing loans, and banking stability, Financial
Inclusion
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Descriptive Statistics
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N Minimum Maximum Mean Std. Deviation Skewness Kurtosis
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Correlations

ATM cC CD Fl NPLS POS TASSETS
Pearson ATM 1.000 .059 .939* .934%4 .233* 977 .210
Correlation cc .059 1.000 .356* -.168 -.010 .100 -.009
CcD .939%4 .356*4 1.000 .854*4 215* 9044 .193
Fl .934%4 -.168 .854*4 1.000 .229* .851%% .206
NPLS .233* -.010 .215* .229* 1.000 .222% 721~
POS 977 .100 .904* .851*4 .222% 1.000 .200
TASSETS .210 -.009 .193 .206 72174 .200 1.000
Sig. ATM . 595 .000 .000 .033 .000 .056
(2-tailed) ccC 595 ) .001 127 .925 .365 .933
cD .000 .001 : .000 .049 .000 .078
Fl .000 127 .000 ) .036 .000 .061
NPLS .033 .925 .049 .036 . .042 .000
POS .000 .365 .000 .000 .042 ) .068
TASSETS .056 .933 .078 .061 .000 .068 )
N ATM 84 84 84 84 84 84 84
cc 84 84 84 84 84 84 84
cD 84 84 84 84 84 84 84
Fl 84 84 84 84 84 84 84
NPLS 84 84 84 84 84 84 84
POS 84 84 84 84 84 84 84
TASSETS 84 84 84 84 84 84 84

**. Correlation is significant at the 0.01 lewvel (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Variables Entered/Rem o ved

V ariables V ariables
Model E ntered Removed Method
1 Pos, Cg E nter
CD, ATM
2
‘II:'%SSETS, E nter
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Model Summary

Std. Error

Adjusted of the
Model R R Square R Square E stimate
1 .2352 .055 .008 |7769.5992
2 .726P .527 .491 |5566.9782

a. Predictors: (Constant), POS, CC, CD, ATM

b. Predictors: (Constant), POS, CC, CD, ATM, TASSETS
Fl

Slas¥! Jletll Sl e e el olis Ll slae) (e Joud!
il 8Lia) warg «z 390ill (%0.8) By Auptands 8508 L Azl olmanll 0 (1) 08 Jguddl o0 iaty
oo Al Al dealudl ) pda ¥ 1iag «(%49.1) J) dupuast! 8yaall coassyl baylall wazlly Jaall
Sy Apaatll Byuall ceassyl dos f(bid) Jgual pm) Lsliall mazlly (W Jgeddl) Juall sazll 23l
8 Ayl (ooall 3 bl ez e 0L S clidl ammg JU Jgeid] dioal J) i Les «(%48.2)
(! Dl s e Aaids S Lgine e (12) 08y Jgamd! g AU clonsed) il b dalazil
4Bt cbgial J¥aid HLasl (12) o8y Jouix

ANOVA
Sum of Mean
Model Squares df Square F Sig.
1 Regression 2.8E+08 4 7.0E+07 1.159 .3352
Residual 4,8E+09 79 6.0E+07
Total 5.0E+09 83
2 Regression | 2.7E+09 6 | 4.4E+08 14.318 .000P
Residual 2.4E+09 77 3.1E+07
Total 5.0E+09 83

a. Predictors: (Constant), POS, CC, CD, ATM
b. Predictors: (Constant), POS, CC, CD, ATM, TASSETS, FI
C. Dependent Variable: NPLS
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el e IO sl 8yuat wlat (RY) cgased) Jolaid plasial oy Coo tApuadll 8yuall ayas=d
e dpall clusoll fed ae ol ge wliled Jolddl Julsdl 5 g0 3 iy (Juall naalls Alazull

bl

(13) oy Jgadl U5 (o Aolylll il Sileld i pataad ] Jeloetll ol e (Bl yatael (,Sins

Sl (o yatadl Sl il e :(13) @8y Jou

Included 12 cross-sectional units

Dependent variable: npls

Allowing for groupwise heteroskedasticity

Model 1: Maximum Likelihood, using 84 observations

Coefficient Std. Frror t-ratio p-value
const| —858.712 72.0714 -11.91 <0.0001 kX
ASSETS| 0.0116071 8.32241e-06 1395. <0.0001 ok
Fll -2770.32 733.373 -3.778 0.0003 kX
ATM| 0.166885 0.0198325 8.415 <0.0001 oK
POS| —0.00592684 | 0.00113875 -5.205 <0.0001 X
CD| 0.000219903 | 4.05024e-05 5.429 <0.0001 ok
CC|-0.000397471| 6.54222e-05 -6.075 <0.0001 X

Statistics based on the weighted data:

Log-likelihood|-689.3575 Akaike criterion| 1392.715

Schwarz criterion| 1409.731 Hannan-Quinn| 1399.555
Statistics based on the original data:

Mean dependent var| 5084.412 S.D. dependent var| 7799.253

Sum squared resid| 2.61e+09 S.E. of regression| 5817.876

Likelihood ratio test for groupwise heteroskedasticity -
Null hypothesis: the units have a common error variance
Test statistic: Chi-square(11) = 301.292

with p-value = 4.68118e-058
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