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The Role of Expatriate Remittances in Promoting

Financial Inclusion in Developing Economies: Evidence from Egypt

Abstract:

The study aims to analyze the role of expatriate remittances in
enhancing financial inclusion in developing countries, assess the extent to
which this role aligns with the specific characteristics of the Egyptian context,
and examine the potential non-linearity in the relationship. Using a sample of
71 developing countries that receive remittances-selected based on data
availability-for the period 2004-2021, the study employed both the Fixed
Effects Model (FEM) and Dynamic Panel Data (DPD) techniques. These
methods were used to estimate the impact of remittances on financial
inclusion and to test for non-linearity using the Ramsey RESET test and

auxiliary regression analysis.

The findings indicate that remittances have a positive effect on financial
inclusion in developing economies. Moreover, the impact of remittances on
financial inclusion in Egypt is not significantly different from their impact in
other developing countries. The study found no evidence of a non-linear
relationship between remittances and financial inclusion. However, indicators
of institutional quality and human development exhibited a non-linear

influence on financial inclusion levels.

Keywords: expatriate remittances, financial inclusion, Fixed Effects Model,
Dynamic Panel Data (FEM) & Dynamic Panel Data (DPD), developing
countries, Egypt.
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Laig «clill ¢ 3all e i (Bg) 5 Aeadiusall die 3 8 8l g yaad £ S
Jiai (R) Wl (@l 2 1000 JS) 4 peadd) cliluad) s ¢ i (FT)
) o2 (Bs) ) (Ba) e mDlaall Lal 3 58 S cp a3y a3 (5 s
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InFI;, = By + B1InR;, + B In(dum,,, * R;;) + B3 InINQ;, +
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.Global Financial Development %alxl

S ga3 (385 At () (R Clalall O3 523 (5 iusn 5 g) Jilusall jiiall yudy e
Ol gl )l jall il el G (S lea) () G sl
(Agarwal & g (JEall Jow e s Sl Jsadll Je Bl gail)
(Al J sl e el 5l L @b il o ) Horowitz, 2002: 2040)
i L @y saill o «(Brown et al., 2013: 652) a5 ¢ al 4ali (e oS
COlgat iy e Jgeanll alys i peadl clliall daatd) Lo
World Bank Indicators. S s3 <l iy ae) 8 (e G yiaal)
o i Ol juie e i Al all Caeadiule Adagliall ¢l patall donaly 1 il gk
TS
=S 58S Al 0l Sl iyl Jas gle 58 ((INQ) Apssall 3352l @
¢ (Kaufmann et al., 2008:24)addau g3 4 y38) &3 (53l 5 ¢ psns3al) ) shaill
o Alall el ) 3aty A sall B3 sall (e adi jall (5 slusall Lo ) Cua
G pdiga (e A gall 32 sl QUL e J sl 2 5 daalill iliaba@y)
World Governance Indicators » dxallal) 48 sl
daally alaill sl e S (S pe Hh5e 585 ((HD) Akl Al o
2 A 2l N Caadd o il QL) () (5 sine e il JaNI
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el @l e (el Cual Jaw iy Qi) 5 ((GDP) 3l 55 @
el 138 (S o @Bsi A o SopeY) Y sall AU JlauVl Jlea)
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b (e (el aila e g el i JSY) Jaall 4 T Al
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(Law & Azman-Saini, 2012: 217; Rojas-Suarez & Amado, 4l
2014:27)

Oe sl lalaalin 3 28K Y judy ¢(JR) @l e saildl) Jaee o
(SN DLaBY) ) i) o dadi el sl land i A kil sl
sailall lewd (/Y 15k el cleadll e callall e Ul i il
O5Ss O @dsiall (g e ohlaalls 48 giaall g jliall Jasai () (258 Andi yall
Lo Al el il i LS egalam®¥) sl e e il
D85 2 LY () Jsaddl alal lile dads pall 4 oY) o sus il Galay
LS ey smm ST L) J a1l Jrng L el sl (e 2y 355 bl il
sl an Ll il o e Slab cay Llaia V) 5 lual) il G jal) A813)
Gilatidl g clesdll ) Jsasl) o alddY) (any A a2l
e Jpaall S g ¢ (Rojas-Suarez & Amado, 2014: 16) A )l 4Ll
(oh sl il il ael 8 e @il ) e 53l jra g J2a ity



2005 sz — e hedl 3320 — A adl bl 35,2 Ao

DSl g il (ga gl all <l il Jlan ) Cisea sil) (1) Jsaall g s

Lo 55 e siaall Bl gad ol el J gl (5 ginnal dpnailly o) gun J5all Al 8
2B 5 (V) ) G (330 (B ey

(2021-2004) &l pstall iLany) ciua gl 1(1) by Jgia

Unit of measurement Obs. Mean Std.Dev. Min Max

Dependent Variable:

Financial inclusion (per 1000 adults) 1059 552.56 4824 12865 2425
Independent Variable:

Remittances (per capita, current USS) 1463 158.02 2550 0 2003.9
Control Variables:

Institutions (Scale of 0 - 100) 1498 40.644 2045 14914 83412

Income (per capita, constant 2015 USS) 1485  5860.6 9873 31411 716419

Human development (Scale of 0-1) 1485 0.6799  0.151 03135 1.0100

Interest rate (Annual %) 1357 77007 1095  0.0661 22372

Eviews 13 gl aladiuly Galill slae ) oga 3 jhaall

(lua 552,56 Jolay adns 1000 IS dpaddll cililuall sae dau sia o
Aalil) LBy 8 Ty 55 94553 Jalay (Il J el (5 sinse Jans sia o (o
Clias %100 Sals M) Jgadll (5 sl e st daals oo lia o LS
(uadd 1000 IS lua 2425 e 3l il 2019 ale Jiipw A 50 8 Laliad]
ale 05 aalSl b M J sl s J81 oilS Lt (gt I Gilin 2.5 Jaray
0aai 1000 IS Glaa 1.2 e Wl sainly 2004

Joley Ledans siae (o 2238 thnadtl) D saill dpully 1,08 Y1 Cilisg o
ale i A gy b lalial] col il o8 Calia g 285 (add JSI )Y 93 158.02
COsad @llia () ol Ly padd JSU LusE )Y 50 2003.9 Lidas 2021
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X 9580 Jals A all 33 gall (5 sie L il g il saall Leanl Jal gy
¥ 53 5861 Al byl 8 Aiall Jaal) e (el cuai b gie 4y
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) sail e
lein Lo dabisdll Jpall (pe dmsl s de alaainy 1ok o okl gl (1.5
e 1 38 lae o Ll J gl gl o siaall D sad Cua (e o) g | € T4
o Teliy i gan oS L sa 5 ¢ Julatl) aie 4 g JSE duad &) ol il ff culadiuay)l
& 4l i gall 5 (Robust test for differing group intercepts) )53
(2) sl

Al ) 73 gall daniicaal) ) JLERY) 2(2) pd Jgta

Tests used Description Results
= Pooled OLS & FEM & REM method:

Robust test Robust test for differing group intercepts 148.621 (0.000)* **
Residual variance test Test for differing group intercepts (Pooled OLS versus FEM) 42.9542 (0.000)***
Breusch-Pagan test Test for differing group intercepts (Pooled OLS versus REM) 3629.12 (0.000)***
Hausman test To compare between (REM versus FEM) 43.9730 (0.000)***

Time test Wald joint test on time dummies 82.3192 (0.013)**
= DPD method:

AR(1) test Test for AR(1) errors -19.0271 (0.000)***
AR(2) test Test for AR(2) errors -0.04329 (0.638)
Sargan test Over-identification test 179.324 (0.847)
Joint test Wald (joint) test 2364.21 (0.000)***
Time test Wald joint test on time dummies 23.8462 (0.007)***

Eviews 13 geli s plsiiuls Caaldl e Ga 1 jsaal

las cdaadiiveall ol jlansy) A8l L8 9] dic 4 giee 4 sunall F daid Cagla

o il s b g il o sall i Ll Jsal) 0l (adall il by ) e

4050 ISV dpadd il o g (o Culll) ¢ Sall (i Ll Gl dall Js 0l Jaad

Sl e Lelalad A8 yla 3 (iiline Giagie o slaieY) o5 a8 4dde ol
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4 gima Oe\s (Breusch-Pagan) «(Residual variance) s WAy 4 gusal)
il yall 3 503 (g Al sl g AN UV 3 g Jpuall ) i Law 9] e
L sine el (Hausman) JSaY Lsuadl F dad oY) daand) 5 nall
il aladiu) Jiars A0 sall o AU JEY) 3 sas Juadl ) el Les L
b2 Cawyy Al Gl el o s il jall sda 8 dals daalue (i, k)

ey 8 Jsall G daad SN cliEAY) 3l Y il 28
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Problems Tests used Results
Heteroskedasticity White's test 323.940 (0.000)***
Serial Correlation Wooldridge test 128.307 (0.000)***
Cross-Section Dependence  Pesaran CD 0.5.071 (0.279)
Normality Jarque-Bera 513.024 (0.000)***
Collinearity Variance Inflation Factors (VIF) All values <10
Omit variables Omitting variables test based on covariance matrix 27.3218 (0.000)***
Function Form RESET test for specification (squares only) 238.014 (0.000)***

RESET test for specification (cubes only) 927.140 (0.000)***

RESET test for specification (squares & cubes) 27.9641 (0.000)***
Linearity Auxiliary regression for non-linearity test (squared 593.452 (0.000)***

terms)

Auxiliary regression for non-linearity test (log terms) 52.8795 (0.000)***

Eviews 13 zalin plasiuly Gl slae) (e 1 jiaall
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((DPD) (FEM) b ahaainy Gusdl il g8 s siuall de 28l
Fuller, & Cmse 38 LSy o sSull ban gl j0a i) o) ja) &5 &) e 38aill
Grntiaall o 4dly Al 55 nall cad sas gl sl las) old ¢(1976)
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bse oasn i an ) ol el O Ak aae e @l (3 5k day ) Al
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4l atnd a0 Lusall i JLIRY) 1(4) d ) Jga

Coefficient std. error t-ratio p-value
In Remittances 0.03566 0.0513 0.7655 0.329
In Institutions -2.00195 0.3463 -6.3591 0.000%**
In Income -0.72843 0.9453 -0.8477 0.210
[n Human development -2.86788 1.5645 -2.0163 0.049%*
In Interest rate -0.01335 0.0418 -0.3511 0.207
[n Remittances_squared -0.00116 0.0083 -0.1538 0.304
In Institutions_squared 0.35589 0.0592 6.6209 0.000%**
In Income_squared 0.04967 0.0600 0.9106 0.579
In Human development_squared -1.84111 0.8347 -2.4266 0.009%**
[n Interest rate_squared -0.00287 0.0151 -0.2090 0.842
Constant 4.32300 3.6764 1.2936 0.423

Non-linearity test (squares):
Null hypothesis: relationship is linear
Test statistic: LM = 52.9632
with p-value p(Chi-square (5) > 52.9632) = (0.000)***

E-views 13 gl plaiuly Caalll slie) e 2 jseaal
A Jsandl & SN lasiV) 23 sad iy () 65 63 a Y1 5 danl )l A8 phall L
(s2sb) alauly G iall O a8 yaaial Ay il dapall e (g 58y (6315 ¢(5)
Inverse) s (U shape) e 2 5a 5 52 (e XU & (DPD) «(2way FEM)
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38 ¢ yirall SOl el jaaial duey yill Axpall 21 3 Of (a2) ¢(2) (A8 LlaadYl
& A il dpa g (il O saT il Ailas ) AV Gl )
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Dependent Variables: /n financial inclusion

Method: 2Way Fixed Effects Model (FEM) & Dynamic Panel Data (DPD)

2way FEM with white standard errors 1step DPD with asymptotic standard errors
Reg (1) Reg (2) Reg(3) Reg (1a) Reg (2a) Reg (3a)
In Financial inclusion(-1) 0.7289 0.7834 0.7234
[13.85]**  [13.24]%**  [13.74]%**
In Remittances 0.0836 0.0079 0.0713 0.0746 0.0317 0.0523
[5.943]*  [1.076] [4.207] ¥ [3206]**  [2027]*  [2.570]%**
In Remittances_squared 0.009 0.0023
[0.439] [0.029]
In Remittances Egypt 0.2139 -0.0348
[0.876] [-0.758]
In Institutions -1.2079 -1.7953 -1.8310 0.1893 02358 -0.3249
[-3.79]***  [-4.076]***  [-8.403]*** [-24.96]***  [-23.45]***  [-21.08]***
In Institutions_squared ~ 0.2793 0.5394 04276 0.0713 0.0238 0.0067
[4.204]%**  [5642]%%*%  [B246]*** [2503]%**  [2846]***  [2.076]***
InIncome 0.2017 0.7298 0.9643 0.0049 0.0032 0.0328
[0.743] [L073] [1.023] [0.048] [0.041] [0.043]
In Human development ~ 3.8496 3.5193 2.712% 0.2764 0.0859 0.0795
[6.079]%**  [5796]***  [4.879]*** [5349]¥**  [2468]***  [2.634]***
In Intarest rate 0.1765 0.0713 0.0467 0.0374 0.0549 0.0304
[6.704]%**  [3213]%**  [5.963]*** [5325]**  [2345]%*%  [2.853]%**
Constant 7.6280 7.0435 71382 22563 20339 23279
[6.179]*** [ 8.542]%**  [2.736]%** [4.027p**  [4.623]**  [4.286]***
Effects Specification
Obs. 1022 1022 1022 981 981 981
Adjusted R? 97.5% 97.2% 97.5%
Fisher test (F-stat) (327.8)%**  (327.15)%** (328 B)*H*

E-views 13 gebi s aladinls Galil dlae) (e 1 jdaall
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sagall Lhall e 5 dpaddll COy il Jaall il dflaaa (e aslil
«(Sasabuchi—Lind—Mehlum) )53 &) a) b ¢ Sl J gadll e dp sal)
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Reg(1) Reg(2)
In Institutions In Remittances
X; f= -1.7953 0.0079
[-4.076]*%* [ 1.076]
X; 7= 0.5394 0.0096
[ 5.642]%* [0.439]
Interval X} i) = 0.3143 -1.6279
Xp (mag) = 43924 7.5329
Slope at X; B+ 27X, = -1.2196 0.0329
[-4.207]** IN/A]
Slope at X, B+ 27Xy, = 0.8438 0.0179
[ 5.038]*** IN/A]
Sasabuchi test (t-value) [ 5.307]*** [N/A]
Extremum Point 5129 = 2.1976 -3.5496

Extremum inside interval Extremum outside interval
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Reg (1) Reg (4)

Effect Size (Cohen's d) 0.2543 0.0959
Effect Size (r) 0.5179 0.1986
Confidence interval (%95)

Lower 0.1759 0.0329

Upper 0.4019 0.1943
Interpretation Intermediate Effect No Effect
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2023 2004 o 58N DA aa g dalil) J gal)

Developing Countries Egypt

years

remittances FDI remittances FDI
2004 136.2 182.3 33 13
2005 166.0 265.7 5.0 5.4
2006 195.6 329.4 5.3 10.0
2007 235.8 456.2 7.7 11.6
2008 274.2 5216 8.7 9.5
2009 265.0 374.2 7.1 6.7
2010 294.0 565.0 12.5 6.4
2011 330.0 657.0 14.3 -0.5
2012 354.9 613.6 19.2 2.8
2013 3716 663.8 17.8 4.2
2014 400.6 611.3 19.6 4.6
2015 402.6 592.4 18.3 6.9
2016 392.9 510.3 18.6 8.1
2017 429.8 500.7 249 7.4
2018 467.0 582.1 25.5 8.1
2019 485.5 524.4 26.8 9.0
2020 489.9 515.0 29.6 5.9
2021 555.4 720.9 31.5 5.1
2022 614.1 579.6 28.3 11.4
2023 627.3 376.4 19.5 9.8
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minimum required sample size for study

2way FEM 2step DPD
Anticipated effect size (£): 0.35 0.35
Desired statistical power level (p): 0.99 0.99
Number of predictors: 92 21
Probability level (a): 0.05 0.05
Minimum required sample size: 264 135
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1) ) 3) ) 3) (6)
In Financial inclusion (1) 1
In Remittances )  0.5492 1
[ 17.05]+++*
In Institutions 3) 05149 0.2046 1
[ 15.97]##% [ 5.013]%**
In Income @) 05327 0.2187 0.5749 1
[24.32]%%% [9Q.875]%** [ 24.38]%**
[n Human development  (5)  0,5043 0.5139 0.4087 0.9428 1
[20.17]%4% [17.08]*** [20.63]*** [51.32]*+*
In Interest rate (6)  _0.0958 -0.1746 -0.1432 -0.4037 -0.2160 1
[-2.978]#%% [-0.847]F%* [-5.087]%%% [-9.034]%** [-8.216]%**

Note: *** ** * indicate significance at 1%, 5% and 10% respectively.
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Levin, Lin &

Lm, Pesaran &

Variable Chut Shin ADF - Fisher PP - Fisher
InFi Intercept & trend -12.956 -3.2170 931.28 314.67
(0.001)*** (0.000)*** (0.000)*** (0.000)***
InR Intercept only -17.238 -9.4380 521.31 674.32
(0.000)*** (0.000)*** (0.000)*** (0.000)***
InINQ Intercept only -7.2185 -3.0432 963.16 218.36
(0.000)*** (0.042)** (0.000)*** (0.001)***
In GDP, Intercept & trend -6.8954 -4.0234 201.32 23.042
(0.000)*** (0.002)*** (0.000)*** (0.000)***
In HDI Intercept only -27.322 -7.5108 323.01 627.30
(0.000)*** (0.000)*** (0.000)*** (0.000)***
InIR None -5.3158 N/A 207.32 239.74
(0.000)*** (0.003)*** (0.000)***
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Effect Size Interpretation
Cohen's d r 7’ Cohen (1988) Hattie (2009)
<0 <0 - Adverse Effect
0.0 0.00 0.000
No Effect Developmental
0.1 0.05 0.003 effects
0.2 0.10 0.010
Teacher effects
0.3 0.15 0.022 Small Effect
0.4 0.20 0.039
0.5 0.24 0.060 .
0.6 0.29 0.083 I“t%’;}:g‘atc _
0.7 033 0.110 Zone of desired
effects
0.8 0.37 0.140
0.9 0.41 0.168 Large Effect
= 1.0 0.45 0.200

Hattie(2009) s « (1988) Cohen : sl

O iral) 3l gt A8 5 (1) JSA)

22021 ale POA Apalill cilbalai®Y) A Al J gaddl (5 gica

JWl Jgald

-2 0o 2 a 6 8
DB @ aleladl DL 9

Eviews 13 gl aladiuly Galil shae) oga 1 jiaall



