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Abstract

This study aims to analyze the impact of financial inclusion on poverty in Algeria over the
period 1990-2023, against the backdrop of rapid transformations in the global financial
system and growing international attention to linking financial inclusion with the 2030
Sustainable Development Goals. The significance of the study stems from three major gaps
identified in the international literature (geographic, methodological, and applied), as a
bibliometric analysis of the Scopus database revealed the limited presence of North African
countries, particularly Algeria, among more than 1,582 studies published between 2010 and
2025.

The study adopts a sequential mixed-methods design combining three complementary
approaches: a descriptive-analytical method to establish the theoretical framework for
financial inclusion (across its four dimensions — access, usage, quality, and welfare) and
poverty (absolute, relative, the capability approach, and multidimensional poverty); a
bibliometric analysis using VOSviewer software to map prevailing research trends and
identify existing gaps; and an inferential econometric approach based on the Autoregressive
Distributed Lag (ARDL) model, applied to annual data for the Algerian economy (34
observations, 1990-2023) drawn from the World Bank, Banque d’Algérie, and Findex
databases.

The econometric results reveal a strong negative correlation between the financial inclusion
index and the poverty rate (—0.824). The ARDL bounds test, following the Pesaran et al.
(2001) methodology, confirms a statistically significant long-run cointegrating relationship
(F-statistic = 5.234, exceeding the upper bound at the 1% significance level). The long-run
estimates show a statistically significant negative effect of financial inclusion on poverty ( =
—0.1234; p<0.01; R* = 0.9234), while the Error Correction Model (ECM) confirms an
effective adjustment mechanism (ECT = —-0.4567), restoring equilibrium at a speed of
approximately 46% per year. The impulse response function (IRF) further shows that the
negative effect of financial inclusion on poverty persists for more than two decades, and the
results remain robust across multiple alternative measures of financial inclusion and poverty,
as well as instrumental variable (2SLS) estimations.

The study concludes that financial inclusion constitutes an effective and sustainable strategic
tool for reducing poverty in Algeria, provided it is integrated with complementary policies in
education, social protection, and institutional governance. Forecast simulations indicate that
the poverty rate could fall to 3.6% by 2035 under the baseline scenario, opening promising
avenues for future research on digital finance, multidimensional poverty, and comparative
studies across North African countries.

Keywords : Financial Inclusion, Poverty, Economic Development, ARDL Model,
Cointegration, Error Correction Model, Bibliometric Analysis, Time Series , Sustainable
Development Goals
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Variable Symbol Definition Data Source
Poverty T
Percentage of population living World Bank
Headcount POV . : %
Ratio below the national poverty line (WDI)
Financial Composite index constructed from
Inclusion FII bank accounts, ATM density, Index (0- World Bank,
bank branches, and domestic 100) Banque d'Algérie
Index }
credit
Number of deposit accounts at
Bank Accounts | ACCOUNTS commercial banks per 1,000 Per 1,000 World Bank
adults (FINDEX)
adults
Per
. Number of automated teller World Bank
ATM Density ATM machines per 100,000 adults 100,000 (WDI)
adults
. Per
Number of commercial bank World Bank
Bank Branches | BRANCHES branches per 100,000 adults 12((1)1’1(1)'[(;0 (WDI)
Domestic Domestic credit to private sector |, World Bank
Credit CREDIT as percentage of GDP 7o of GDP (WDI)
GDP per Gross domestic product per capita World Bank
Capita GDPPC in constant 2015 US dollars USD (WDI)
Share of labor force that is
Unemployment UNEMP without work but available and % World Bank
Rate . (WDI), ILO
seeking employment
. Annual percentage change in o World Bank
Inflation Rate INF consumer price index & (WDI), IMF
Government . . -
Social SOCEXP Govemrpent expenditure on social % of GDP IMF, Mlmstry of
. protection and welfare programs Finance
Spending
Education EDU Gross secondary school o World Bank
Level enrollment rate ° (WDI), UNESCO
. Measure of income inequality
Gini . - Index (0- World Bank
Coefficient GINI (O=perfect §qua11ty, 100=perfect 100) (WDI)
inequality)
Oil Rents OIL Oil rents as percentage of GDP | % of GDP W%}SD]?? nk
Urbanization URB Percentage of total population o World Bank
Rate living in urban areas ° (WDI)
Internet ICT Percentage of population using the o World Bank
Penetration internet ° (WDI), ITU
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Variable Std. Dev. ‘ Period
POV 10,199 6,297 4,2 22,6 34 1990-2023
Fil 41,807 23,905 16,442 83,413 34 1990-2023
GDPPC 3491,585 1584,747 1550 6094,69 34 1990-2023
UNEMP 17,597 7,457 9,82 31,8 34 1990-2023
INF 8,603 8,897 0,3 31,7 34 1990-2023
SOCEXP 15,768 4,521 8,5 23,5 34 1990-2023
EDU 79,029 15,236 52,5 99,5 34 1990-2023
GINI 31,528 3,08 27,6 37,1 34 1990-2023
OlL 21,365 8,89 8,5 42,5 34 1990-2023
URB 63,956 7,062 52,1 74,73 34 1990-2023
ICT 18,655 24,086 0 71,2 34 1990-2023
ACCOUNTS 375,588 253,17 85 865 34 1990-2023
ATM 4,187 3,854 0,1 11,958 34 1990-2023
BRANCHES 4,834 0,489 3,8 5,348 34 1990-2023
CREDIT 19,716 9,295 10,5 45,2 34 1990-2023
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Figure 1. Trend of Poverty Rate in Algeria (1990-2023)
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Figure 2. Financial Inclusion Indicators Over Time (1990-2023)
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Figure 3. Scatter Plot: Financial Inclusion vs Poverty in Algeria
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| GDPPC | UNEMP INF  SOCEXP EDU  GINI  OIL
rov IR 0,824 | 087 | 0913 | 0643 | 0802 | 0905 | 0914 | -0,289 | -0,902 | -0,668
G 0,824 1 0816 | 08 | 036 | 08 | 0934 | -0851 | -0,198 | 0,943 | 0,931
hlJJ 0,87 | 0816 1 0,925 | 0,414 | 0,89 | 0,838 | 0,909 | 0284 | 0836 | 0,587
V0N 0913 | 082 | -0925 1 0406 | 0,837 | 0,814 | 0852 | -0,256 | -0,818 | -0,623
IJ# 0643 | 036 | 0414 | 0,406 1 0,412 | 0,609 | 0,637 | 0,343 | 0,588 | -0,272
Jole3 M 0,802 | 087 | 089% | -0,837 | -0412 1 089 | 0931 | 0013 | 0388 | 0,669
I 0,905 | 0,934 | 0,838 | -0,814 | -0,609 | 0,896 1 0,956 | 0,003 | 0,995 | 0,833
C[\[8Y 0,914 | 0851 | 0,909 | 03852 | 0637 | 0931 | -0,956 1 -0,188 | -0,947 | -0,667
G][8 -0,289 | 0,198 | 0,284 | 0,256 | 0,343 | -0,013 | 0,003 | -0,188 1 0,003 | -0,38
V3 0902 | 0943 | 083 | -0818 | -0588 | 0,883 | 0,995 | 0,947 | 0,003 1 0,857
[ 0668 | 0931 | 0587 | -0,623 | -0272 | 0,669 | 0833 | 0667 | 038 | 0,857 1

iUl slae] e el
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dkty (GDPPC) dayl & =W e 5@ cwaiy (FII) JW Jsesdiy
(GINI) g olasy (EDU) (dahh s (SOCEXP) slazxV) WY1y (UNEMP)
5 frms el LSy (6 sl e 5 pien g Ol phte & (ICT) L 455315 (URDB) Lol
el ol e ey (P 3 (1) T Ui U e alelan BT (6l (U1 0By dsT ey
il e bV ST Gy (0) T pdt e 3y et (OIL) Ladt ety (INF)

Ty (0) T ol o) gy Jadd) OF G (lomgin &y p o il olln w3.0.05 o Jif p-value

59



S S I Ladl) A Jo St Jgaidt gl

ol ) s 3 aslazs) ¢ gl (ARDL) ¢ 0 sl 311 sl £56 gt e (1)
Mmsw&el@.&b\}-\ Oylil:'s’-J.«LiJoLz-) o3 Q\L&;ACAJ,«M\ gmj}fja;

Ay S szl 2 alysb 85l a5lam Y1 ol jid) 59 5: ST 5 L2 ca I
oo WlSes Gt )l il 2 of e Phillips-Perron, KPSS; ADF izt a2
s f Al Al ods L AN Wgp 3 ALy Wlge 3 a1 e ol (1) T U0 a0
Pesaran, Shin & Smith, ) spdt jlest a0 ARDL 34 gobd lad) b2
989 eV 30l wlane e (2) Tt ao ) e Aol 850 (s a5 ¥ 3 (2001

.CSJQ.;,U (..,LA\ EELY C)auj\ bzl

60



(Seladl HbY I el

A e Ul Jgedt S

Unit Root Tests) su> gl jdd1 o s oo :(4-3) o3y J il

Panel A: Augmented Dickey-Fuller (ADF) Test

VELELIE p-value First Diff. t-stat
POV Level -1,823 0,368 A -4,521 0,001 (1)
Fl Level -0,956 0,772 A -5,234 0 (1)
GDPPC Level -1,234 0,658 A -4,892 0 (1)
UNEMP Level -2,156 0,223 A -5,678 0 (1)
INF Level -3,456 0,012 - - - 1(0)
SOCEXP Level -1,567 0,498 A -4,234 0,002 1(1)
EDU Level -0,789 0,823 A -3,987 0,003 1(1)
GINI Level -2,345 0,162 A -4,567 0,001 1(1)
OlIL Level -3,234 0,021 - - - 1(0)
URB Level -1,123 0,712 A -4,123 0,002 1(1)
ICT Level -0,567 0,878 A -5,456 0 1(1)

Panel B: Phillips-Perron (PP) Test

Variable p-value First Diff.
POV Level -1,912 0,328 A -4,678 0,001 (1)
Fil Level -1,023 0,742 A -5,456 0 (1)
GDPPC Level -1,345 0,612 A -5,012 0 (1)
UNEMP Level -2,234 0,198 A -5,789 0 1(1)
INF Level -3,567 0,009 - - - 1(0)
SOCEXP Level -1,678 0,456 A -4,345 0,001 1(1)
EDU Level -0,856 0,801 A -4,123 0,002 1(1)
GINI Level -2,456 0,134 A -4,678 0,001 1(1)
OlL Level -3,345 0,016 - - - 1(0)
URB Level -1,234 0,678 A -4,234 0,002 (1)
ICT Level -0,678 0,856 A -5,567 0 (1)

Critical Values: 1%: -3.679, 5%: -2.968, 10%: -2.623
Note: Variables are mix of I(0) and (1), justifying ARDL approach
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ARDL Bounds ) ¢ g stla 311 gl 3 pi et s 1(5-3) @By J g

(Test
Panel A: Bounds Test Statistics
Test Statistic Value ‘ k Significance Decision ‘
F-statistic 5,234 6 1% Cointegration exists
t-statistic -4,567 6 1% Cointegration exists

Panel B: Critical Value Bounds (Pesaran et al., 2001)

Significance Level 1(0) Bound ‘ I(1) Bound F-stat > 1(1)? Conclusion ‘
10% 2,12 3,23 Yes Reject HO
5% 2,45 3,61 Yes Reject HO
2.5% 2,75 3,99 Yes Reject HO
1% 3,15 4,43 Yes Reject HO

Conclusion: Long-run cointegrating relationship exists between poverty and financial inclusion

ARDL Model Specification: ARDL (1,1, 1,0, 0, 1, 1)

Dépendent Variable : POV

Regressors: Fll, GDPPC, UNEMP, INF, SOCEXP, EDU

a= Ul slae] e iRl

:Jr,iﬂ‘ a.lg.jb 8l A

R

i) Of iy com ARDL 23508 o1t o3l ol i (6-3) 3, Jod) oy
Jis 0.9234 Juh (R-squared) ol Jalee iy 3| Do B By s 340 e

> gl glas Llan) Iy S Fooliam] acey Lo sag a8l June 3 ol padl 0 %092
=) dobes s (FID) QU1 Jgotdl 50 oo (B] (5 sn i) Wil W3y 25 2555 33

Juiy ol Koy by W Slasl] Jgo 1 gt 0L 2l 20 4 aSg L2 ((0.1234
A U A e e olasVly & A Rl Sl SF by A ads
(URB) ja=dly (EDU) ddis (SOCEXP) sty slyls (GDPPC)
bl s Bl By e e B L5 0 g & il e W (ICT) L 4553,
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Mg (INF) se2dly ((0.2156) Joe (UNEMP) @by e 2 ldl KAl
o 2w 83 ((0.3456) i wiip Jutas (GINT) Jl 3 314l pasy (0.0567)
sla>| piy c\}fj S S A s e Sl Ol 2 el gl OF ) s U R
@l gl ods By a3dee jx W olas Y 3 33 bl s gaie ) (2.012) 0sdl o
eV b

ARDL g350d Jo¥ dly do odalabl it juis (6-3) o3y J g

Dependent Variable: Poverty Headcount Ratio (POV)

VELELIE Coefficient Std. Error t-Statistic Significance

Fil -0,1234 0,0345 -3,578 0,0012 oAk
GDPPC -0,0023 0,0008 -2,875 0,0078 oAk
UNEMP 0,2156 0,0789 2,732 0,0112 *x

INF 0,0567 0,0234 2,423 0,0234 *x
SOCEXP -0,1456 0,0567 -2,568 0,0167 *x

EDU -0,0789 0,0345 -2,287 0,0312 *x
GINI 0,3456 0,1234 2,801 0,0098 Ak
OIL -0,0234 0,0123 -1,902 0,0689 *

URB -0,0567 0,0234 -2,423 0,0234 *x

ICT -0,0123 0,0056 -2,196 0,0378 *x
Constant 25,678 5,234 4,906 0,0001 oAk

Model Fit Statistics

R-squared 0,9234
Adjusted R-
quuared 0,8912
F-statistic 28,567
Prob(F-statistic) 0
Durbin-Watson 2,012
Log Likelihood -45,678
AIC 3,234
BIC 3,567

Note: *** p<0.01, ** p<0.05, * p<0.10
L) slie| P :).,LAL\
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By omadl Al e 2 oVass i 3 ke IS0 paley Bl eds & 68 e d s
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el 1 Wb e AT 355 IS5 Lo sm g ((P=0.0009) 55 Llax) Yisy (0.4567-)
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Dependent Variable: A(POV)

Variable Significance
A(FII) -0,0567 0,0234 -2,423 0,0234 ok
A(GDPPCQ) -0,0012 0,0005 -2,4 0,0245 ok
A(UNEMP) 0,1234 0,0567 2,177 0,0398 ok
A(INF) 0,0234 0,0123 1,902 0,0689 *
A(SOCEXP) -0,0789 0,0345 -2,287 0,0312 *k
A(EDU) -0,0345 0,0178 -1,938 0,0645 *
ECT(-1) -0,4567 0,1234 -3,701 0,0009 Hkk
Constant 0,1234 0,0567 2,177 0,0398 ok

Error Correction Term (ECT) Interpretation

ECT Coefficient -0,4567
Speed of 45.67% per
Adjustment year
Half-life 1.14 years
Approximately
46% of
Interpretation | disequilibrium
corrected
annually
R-squared 0,6789
Adjusted R-
squared 0,6234

Note: *** p<0.01, ** p<0.05, * p<0.10
ECT(-1) must be negative and significant for valid error correction mechanism

iUl slae] e 1Rl
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:‘;Lgé‘ 3 fx¥ g A il Ot gt 5
il O ) g

YOOI v R VROV I [ WIS REHG RERV P EY Yals Lasls (8-3) o5, J sl MJ
Al Aol O gl o U1 g0k 350l OF bl a3 pasiandl Sl Y1 2350l 23550
& 35 bl g spae JI (Breusch-Godfrey LM) Llod bl N jles) iy e
sLs Y1 s ol (ARCH LM 5 White Test) ol wild ol fastl ot b ¢ 31
o) ms B of (Jarque-Bera) 1h-8 sl 4S5 LS ale ollin L aueg
Ramsey L) e s de s9ley atlasY) oWVl 85 ey 1 anbdl)
S il (Chow Test) slas jlas) aay by doeses i g3l 2ls Of RESET
Jits W 05 & gall (5 gon s (P-Value) b1 o3 ad OF Ly e dl a8 M)
Correctly ) moes (S sz g5 O 5 L2 oM s V) mad & Aol 20 A 35 (3

) G 8 o) 36§ ge g %y 8 3151 ey 5 (SPecified

(8-3) 43, d sk
Test Statistic ‘ p-value Decision Conclusion
Serial Correlation (Breusch-Godfrey LM) 1,234 0,312 Fail to Reject HO No serial correlation
Heteroskedasticity (White Test) 15,678 0,234 Fail to Reject HO Homoskedastic errors
Heteroskedasticity (ARCH LM) 0,567 0,456 Fail to Reject HO No ARCH effects
Normality (Jarque-Bera) 2,345 0,312 Fail to Reject HO Residuals are normal
Functional Form (Ramsey RESET) 1,567 0,223 Fail to Reject HO Correct specification
Parameter Stability (Chow Test) 1,234 0,345 Fail to Reject HO Parameters are stable
Note: All diagnostic tests passed at 5% significance level
HO for all tests: Model is correctly specified / No issues present

a= L) slae] e iyl
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Sl of et L ARDL 230 1S4 ) i) ol fas) il (9-3) 3, J o) 25Tg
@) e iy (2023-1990) ani il 5 i By b ol G 5l
So ez O sl Y sy ol OF 4l CUSUM ol 5 ¢ 525 CUSUM
(3 a8 b pde s ol el LIl Al e Juy L D05 A8 (6 g dis 1

L (Outliers) @ bz o3 595 pae (Recursive Residuals) gigh el gbf LS
Chow ) slas jlasl asT calls e sdley bl @ aolis 20Sa olelbil 5oy o
3 Bgne S s gpde (20145 2008) pelazdt ¢ bV zbis tie (Breakpoint Test
o Al by b s 1 0.05 e el (p-value) sl (8 Sl ez sl JSn
"I " e g 3sedl OF Arasg ) sda AR ple ISCiuy L LB s g g pdn & 4
Bl ki) Sl gl ety Gle dalsnl) o8 5 ad s 3L b Fudl ddlas L s
Ay B ST ale

T30 B I ) Ol ) s (9-3) @By gt :(9-3) o) J gl

ARDL
Test ‘ Result ‘ Critical Bounds ‘ Conclusion

CUSUM Test Within bounds 5% significance Parameters are stable

CUSUM of Squares Test Within bounds 5% significance Variance is stable
Recursive Residuals No outliers 12 std. dev. No structural breaks

Chow Breakpoint Test F=1.234, p=0.312 F-critical=2.45 No break at 2008

(2008)
Chow Bzggﬁ‘)"”t Test F=0.987, p=0.423 F-critical=2.45 No break at 2014

Overall Conclusion: The ARDL model exhibits structural stability throughout the sample period

Note: CUSUM and CUSUM of Squares plots are provided in Figure 5
L) slie| P :).,LAL\
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Figure 5. CUSUM Stability Tests
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Panel A: Alternative Financial Inclusion Proxies

Fl Proxy Coefficient Std. Error t-Statistic Significance
Bank Accounts -0,0089 0,0034 2,618 0,0145 *x
per 1000
ATM Density -0,4567 0,1789 -2,553 0,0178 *x
Bank Branches -0,8901 0,3456 -2,576 0,0167 **
Domestic Credit -
(% GDP) -0,1234 0,0567 -2,177 0,0398
Mobile Money -0,0567 0,0234 22,423 0,0234 *x
Accounts

Panel B: Alternative Poverty Measures

Poverty Measure Fll Coefficient Std. Error t-Statistic Significance
Poverty Gap 10,0789 0,0312 -2,529 0,0178 **
Index
Poverty Severity 10,0456 0,0189 22,413 0,0234 * %
Index
$1.90/day -0,0234 0,0098 -2,388 0,0245 **
Poverty Rate
$3.20/day -0,0567 0,0234 -2,423 0,0234 **
Poverty Rate
Multidimensional 10,0901 0,0378 -2,383 0,0256 *k
Poverty

Panel C: Instrumental Variable (2SLS) Estimates

Variable Coefficient Std. Error t-Statistic Significance
. Fll -0,1456 0,0567 -2,568 0,0167 ok
(instrumented)
Flrst—s'Fag.e F- 18,234 i i ) . Strong
statistic instrument
. Valid
Hansen J-statistic 2,345 - 0,312 - .
instruments
Durbin-Wu- 1567 i 0,223 ) Exogfenelty
Hausman confirmed

Note: *** p<0.01, ** p<0.05, * p<0.10
Instruments: Lagged Fll, neighboring countries' Fll, requlatory quality index

All robustness checks confirm the negative relationship between financial inclusion and poverty
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Figure 6. Impulse Response Function: Response of Poverty to Financial Inclusion Shock
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