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The role of human capital investment in enhancing economic
performance: an empirical evidence from Arab economies over the period
(1990-2024).

Abstract:

This study aimed to analyze and measure the impact of human capital investment on
economic performance in Arab countries over the period 1990-2024, by examining the nature
of the relationship between the study variables and identifying its direction in both the short
and long run. To achieve the objectives of the study, the Cross-Sectionally Augmented
Autoregressive Distributed Lag (CS-ARDL) model was employed, as it is an appropriate
method for analyzing dynamic panel data in the presence of cross-sectional dependence and
heterogeneity across countries. In addition, causality tests were used to identify the direction
of the relationship between the independent variable and the dependent variables.

The results revealed a positive and statistically significant impact of both labor and gross
fixed capital formation on economic performance in Arab countries, highlighting the
importance of labor and physical capital in supporting economic activity and enhancing
growth. Conversely, the findings showed a negative and statistically significant effect of human
capital on economic performance during the study period, which can be explained by the
inefficient utilization of human resources, the mismatch between education outputs and labor
market needs, and disparities in human development levels across the studied countries. The
results also indicated variations in the magnitude and impact of variables between the short and
long run, reflecting the dynamic nature of the relationship among the study variables.

Regarding causality analysis, the results indicated a bidirectional causal relationship
between labor and economic performance, where labor contributes to explaining changes in
economic performance, while economic performance also affects labor levels. Moreover, a
unidirectional causality was found running from physical capital to economic performance,
implying that investment in physical capital stimulates economic performance. In contrast, a
bidirectional causal relationship was found between human capital and economic performance,
indicating an existing interrelationship between them in Arab countries.

These findings emphasize the importance of adopting economic and development
policies focused on improving the efficiency of human capital investment by developing
education and training systems and aligning them with labor market needs, strengthening
efficient utilization of human resources, and supporting physical investment and employment
levels. This would contribute to achieving sustainable economic growth and improving the
efficiency of Arab economies.

Keywords: Human capital, economic performance, dynamic panel data, causality test, Arab
countries.

JEL Classification : J24, 047, C23, C32, O53.
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b alasialy saaall Hlami¥l zigel ads @ das (Ghas¥ly uldll mall duhull sl
el gl Bipall J) ikl Loyt aay (OLS) yslall (gpiall clas, Ll

Lele ozl mludl eal %

ol Bl ¥ e aag ceulanll e BLasyl DLl aie adorll joadliore JST Soinng byl Alasmy -
Zpaland ¥l A laill ae 3435 @l (29 ¢ g3Lazd¥! saill e Jlally goilill

sl e Gl @elaslly Glad¥l Juasy Axiall (e BLaH! (0 JST (Soiang (ouse) odos 3l 5929 -
S oo alzmi¥l Aol T il a8Mall o Ll Hlas | gl cp (bl gl Callss @l 2y «galazdy|
e adgrll yaall o slemi¥l ALy ¢ galazd¥) gaill gomi Goilill latlly Bleil¥ly @ylasll e Blasyl (e
soddly Jlatly o) cneslatlly Blel¥l o dtew 38e 6l dzss @ Ot 3 cgolatBY gailly DU
(g3Lazs¥|

wS A gl Jadmtdl ;LI L
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G S 35 Las cpally el cmdl 3 Ay I slales¥ 5, Libas| Lo batul dulxdl (rasay
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s | ANl

§ gobard¥l elo¥lg gyddl JUI uly @ 5Letiasfly 3latll (ladl ,a4dld o3l slazll ga le 1
#1589 gyl JUWI (oly @ Hladeadl oy A8t Joor gl Lo lis] ASY Aapol€¥1 a3l of Joull 2 L .2
S‘é.ﬂ.pié)’\

26

J



63Laz8¥ els¥lg gyaull JUI Guly G 5LatLaadll g lai) Sl :Js1 Ll

S gl Jlzll 1 3 Ll S8Y1 salsll ea oo .3

Salyll ol i ASYI dpalall ¥ lallg el 2 Lo 4

§ gobard¥l elo¥lg g il S uly @ HLetiaddll o A8l Joo Azl aBlially Ay ilals¥) 2 Ls W5
Lol Lzl i) (2log cSragedatd! Jalmall § Lole azall jalall eal (e 8 paall pi il ls slsd! -Lals
ALl el ga¥lg dly | e ) 23Ls)

O Ml jamal (g tasaliadl Juloeil) Bz e Ayl s coeiel s Al fuly Sbibed! jabae.1
Slils Bueld oo Legaburd) Sl 28K 5 Lajiul @3 a8y «solazd¥l elo¥ly pidl JUI Loly 3 Lot
G obledl 7 sl @3 LS cdam U ol adudl 29l L 89 Aoladl Lpdaaad |)las oy asl (Jlg < Scopus

Aaladl la¥ly clalyul copus Jaes 0leal 2026 Lail 18

b LS L) ) Al S

TITLE-ABS-KEY (“Human Capital Investment" OR "Investment in Human Capital”
OR "Human Capital Formation" OR "Education Investment" OR "Training and Development"
OR "Skill Acquisition")AND TITLE-ABS-KEY("Economic Performance" OR "Economic
Growth" OR "Economic Productivity" OR "Labor Productivity" OR "Economic Efficiency"
OR "Economic Competitiveness" OR "GDP Growth”)

Aaygig 488 e sda i dl Adace Q).é..wij “Ju‘j @x\.@.ﬂ Slat8¥g sLntdY| Jleo e el pnidl us
(3 ] Bl suels cdsCa i

Alas ¢),2¥ Excel g CSV Giay e Lol @3 &) ol pazr suiiad @ sl | Silgaly dlyd! dezie.2
sLoai¥l ccnalsll elawd 1o 2N Bptagulid! Slaglall Sliledl Bucls cuaas o @l Jelmally 2,a:l)
zolip plusial ddimy cled olya] @ LS lalddad] suey soball ol (i liall LSO el
223559 (U939 «luwsa «nalse) Lalis] ASYI (ealudly (Agiudl 400 wlalas) wa=dd Microsoft Excel

Sl ddu|

(1.6.20) slusyll (VOSViewer) gabiys aluiiul @ «Jsll 1ia 3 Zustailly @Sall elidl (5LaSE.Y
.Co-authorship clisll ol cMdss o)) cilga¥l sin S uds. (R-Studio) Bibliometrix i
Luslys sLad] J) 2Lyl (Co-citation cliadl oLl sl adudly (Co-occurrence Lol liiadl jglally
A 2ldde s At ) wBlinll s g L puay
& Bbyall 256, Eom 1Sl L) Alee adly 53) PRISMA G35 lalaia 3 Aulwsll ULY1 il
G Lupin (2 LS golaid¥l la¥ly gydadl JUI (nly @ Hledla] jasass oo Slml e dyamill A
ol (585" e Aall 13 s loellaall o ol Al carezg A3latd¥] aglall ¥les cuns " S’
@ritll JWI el 3 sletiials a1l A ball Lo pe " goliaza¥] geill” " gulasl sLettall” ("gpindl JUI

27



$3LatEY! ¢15815 6 all JUI uly & Lottt gylaill Jiolall s ¥ Juasll

Lrazlye s al9 (2026 Lasle 18 jnyls 5o) Mo 488 Cuedl az il azall Aya §9 «g3lazd¥l ol5¥1y
(S Slalas! pamd) i ol Sl sl 3ot 453 Jgaddl Ay citanins [T e Julald Layulas dmmgig
cadldl blal jigsmi) dealaldl Jashsd @y «(Idly L li) ASY) Joudly coluceslly cnalsll puzs) o181 Julees

(Alegingll gully (ol elLadl Hodally celLadl

Bl L Alee (asly g PRISMA 3305 lalasea 3(1) o, JS&I

. The Role of Human Capital Investment in
Topic . . .
5 Enhancing Economic Performance: A
= Bibliometric Analysis Using Scopus
&
5 \
2 Database: Scopus
Scope & coverage
P = Search field: TITLE-ABS-KEY
Time frame: -2026
Language: all languages
Document type: articles and review
Subject Area: economics, econometrics and
finance
— N Publication stage: final articles
Keywords & Search String -
y = ( TITLE-ABS-KEY ( "Human Capital
Investment" OR "Investment in Human
Capital" OR "Human Capital Formation" OR
"Education Investment" OR "Training and
Development" OR "Skill Acquisition" ) AND
= TITLE-ABS-KEY ( "Economic Performance"
E OR "Economic Growth" OR "Economic
§ Productivity" OR "Labor Productivity” OR
] "Economic Efficiency" OR "Economic
Competitiveness" OR "GDP Growth" ))
Date Extracted — Janviel 8, 2026
Vv
S’
Record Identified & Screened |__| N= 488
Record included for - N= 488
Bibliometric analysis

Q\.JUQ_” J‘.le Y Z)-\qal‘
A loglall e asedl o3 s LG

| g «alyoll il Lo gl Bt guicl Bsoladl) mslmsell (il oy By b Lod  Bnladll laglat .1
: J) Jgasedl i Le
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Ayl bl e yazed Al Bt bl paslasedl 1(1) o3y Szl

Description Results
MAIN INFORMATION ABOUT DATA
Timespan 1968 :2026
Sources (Journals, Books, etc) 252
Documents 488
Annual Growth Rate % 1.2
Document Average Age 12.7
Average citations per doc 33.69
References 3493
DOCUMENT CONTENTS
Keywords Plus (ID) 520
Author's Keywords (DE) 1091
AUTHORS
Authors 945
Authors of single-authored docs 149
AUTHORS COLLABORATION
Single-authored docs 167
Co-Authors per Doc 2.12
International co-authorships % 23.16
DOCUMENT TYPES
Article 474
Review 14

bibliometrix zebiy e slee¥l 2l slae] (o 2 yuyall

2026 ple J) 1968 (e suall 2l 35l Jass Ayl bl oF dlel (1) @8, Jouzd! JMs (o giasiy
faely Ialazel Juloeall yoday Y01.2 5508 ggin sai Jurass hhisan 252 (e Buaiun ducle dagdy 488 clads o>
el @ Joadl Olanl) B il Loy (Bady SS9 33.69 Ul iy eliiBl Lawging clazye 34930 508
A9 474, Aladl el cieng 9023.16
Belyd i aiall lda G :galiaid¥l ela¥ly gpdadl JUI () @ Leiludly Flatll dadl )iill qapdl yglazll.2
ool JSal doiingy Lo g9 «goliatd ¥ ol s¥ly gydall W (ol § sladiadly Blarll lall ,4dl) a3l sglazll
($3Laid ¥l el ¥y gl JUI oly § latiaad) o A8Madl Joo (oladl il a3l sglasll 2(2) o8, JSEI

50
40
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10

1960 1970 1980 1990 2000 2010 2020 2030

scoups il yiea e slere¥l Al slue] oo youall
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ot 1968 ale e Ly |phas e el 2! o o3lel (2) oy iled) etell IV (0 iy
2025 ale § gomall LLaill 5,3 Zalyll cla a8g Aal¥l oy po sl G el Lid 2ol Slyaial Aloyay
szl JLaaST auad [las 2026 31y pe padsiy oF 8 oLl sletal Byab Sy Ls g9 2y 46 Jlexly
IR TERA PPWY
159y gydetdl JUI ely 3 sLetiadll o 83Ul Jgor ipmald L] ASY BeassS¥1 clacuplly Jsull.3
3L o B 9 y0s Aalaill Aralall igmeld Lo list 81 Jsutl o iten yumiall a3 5igaliais¥l
($3Laid ¥ ¢ 1581 JUI Ll
ol sl (e i@ Lumid ¥l o181y g el SN uy &5 Laiall o 233l Jgom gl L sl Y1 Jputll
sl Jsandl lanadl Vs ope L) ,iSY

$3LazdV £ 1591y ,dall JUI Gy 3 et (oo 283l g gl Lo Lisl 09319 iS1:(2) o3y Jgorsel!

Rank Countries Cluster Links TLS P TC CPP
01 United States 2 18 40 107 7448 69 6075
02 China 2 10 21 56 1874 35 4643
03 United Kingdom 3 10 17 30 1421 47 3667
04 Germany 1 11 18 27 673 249259
05 Ttaly 1 6 10 24 442 18 4167
06 Australia 4 8 17 21 340 16.1905
07 Japan 2 2 4 20 858 429
08 Spain 3 5 9 19 276 145263
09 Russian 6 2 2 17 314 18 4706

Federation
10 Hong Kong 4 7 13 15 439 29 2667
11 Pakistan 2 3 4 13 428 329231
12 South Korea 5 4 10 13 1148 883077
13 France 1 7 9 11 972 88.3636
14 Malaysia 5 4 8 11 96 87273
15 Turkey 6 4 4 11 378 343636
16 Canada 1 6 9 10 653 653
17 Netherlands 1 5 8 10 326 326
18 Indonesia 5 1 1 121 15.125
19 Brarzil 3 2 3 31 4 4286
VosViewrs zoliys (e slexe¥l adllall slue| ot yusall

&

>

(Total Link Strength) syl 9,31 858 Jle>|: TLS

(Total Papers) di=dl 3l9¥l Jlex: TP
((Total Citations) =Lulad¥! Jlz|: TC
.(Citations Per Paper) adi=s 45 59 SO oLid¥l Jaas : CPP

1859107 & Jo¥1 sl 3 ol gl Jlan| s (o 4S5 pa¥1 susmill l¥sll sonas bl ylas
Al c¥alas § Colas Lasdl LS lall g ¥l e § samill aSLally adl (o S Lels oLzl 7448 5 Aion,
S| uSias Loo JBW1 BLy¥1 sute oy dadtye ol ¥ otas Ly by disginll L yoS e Jos cilomas G (sl
Ayl Joudl o Gl 391853
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3Lazd¥I 15815 6yl JUI aly 3 HLatleddl (o Ml Jg gomll L il g 20 ST :(3) o3y JSCa!
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russian fgderation J
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spgin D¢
L J . v southkorea
italy aeda united kihgdom

genggany

portugal hong kong singapore .\ ctealia
theplands el

austria

&, VOSviewer

VosViewrs zoliy (e slexe¥l adllall slue| oo yiiall
e g i Gy Oglad D929 ) s Adgadl 4STad) dukes o (3) o8y odhel JSAT! UM (e by
35 Ly Ldllaslg Lokl Loy Aol ol o)1 3 1adls ASH) Lpliumy yuans¥l sgdiall e pually aeall ¥l
Slegaze e dugicedl L)eSs sl dSlally Ll e Joull iy £ 59559 (99l JLaS 3508 pen¥l 35aiall (3
Ll Sleginge § 598 (leg @iz U1 (ST diglad

W ISl M (0 el poud gy (3l Lagd Lol ASY Joudl (ol ail @iw LS

e sLexe¥l 53Lazs¥l s1s¥ls 6, dndl JUI Galy 8 SLeteadl o 28Madl Jgo gl sl Joutll ST (8) o3 JS2JI
bibliometrix

Country Scientific Production

o -~

bibliometrix zebiy (e slae¥l 2l slae] ¢y 2 yuuall
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3505 e geladl W Lble LLATH s929 J) il dbasyiell o (4) oy o3lel JSdl M5 (0 Ll iany
Lcssia s s Loty Lol oo ASTS (0811 3531) Ol doegs Lo 59 «crsally sumill i)l § antS
z ¥l alaadl Jl 4sbedl Bl ads cns @ (mlall 3o3¥1) ol Jiakly Lewly Lo ssl oyo 32T Ldl il Lwesy

eyl Sl seeld e Jaudl clls 3 Jrad ) lall

Lo 59 ¢ sLard¥l 1581y gpdtdl JUI ol 3 sLetlaalll s 285Mall Jgor Eigomell Lo lisl ASYI cilusasll

N FURERES (I ERPR A FEN AL PCTon
$3laid¥! o 15¥y il JUI oy § HLatiladdll o AMatl Joor igmdd oLl ASYI vl 2(3) oy Jguad

L

Rank Institutions Country | Cluster | TP | TC | CPP

01 | chinese umversity of hong Hong 1 4 | 173 | 4325
kong, hong kong, hong kong |  kong
02 the university of chicago, United 2 41 117 | 29.25

chicago, 1l, united states state
03 university at buffalo, the United 3 4 | 121 |30.25
state university of new york, |  state

buffalo, ny, united states

VosViewrs zaliys (de slexe¥ly adllall slue| o yuyall

&
>

(Total Papers) di=dl 3l9¥l Jlex: TP
((Total Citations) =Lulad¥! Jlz|: TC
.(Citations Per Paper) auiz= 45 59 I (oliad¥! Joas : CPP
oy Zaalrg 21804 Aaslag inall 135S piga Zasl> O st (3) o8y dlel Joudl il J) 3agally
nale O W) sl sute § qesbad oo sl oo IS0 ditoms 3ot gl Lol SH1 sl 435 yimrs

121 o3l dnale Lols (28,59 JST 43.25 Junay) (uliadl 173 Jleaby 560 Jass (el cda> 2ugall 435S 2isa
ol

goso9ar Aalaill Sl 1,45 cnalsll ST ppniall lia (opaiu sdaed! Jlall lda 3 140 ASY 05al5ll.3
(J) Jsadl @ diiin g3 @iiss Lo 59 ¢ $3lLaid¥ ¢15¥1g gy iall JU () @ sladial]
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53Lar8 ¥ ¢ 151y gy aall JUI el 3 SLetladll 1,85 ASYI cnalsll +(4) o3y Jooie)!

Rank Author Affiliation Country/Region | TP | Views | FWCI | TC
Count
01 Didenko, Russian Presidential Academy Russian 2 35 0.1 2
Dmitry of National Economy and Federation
Public Administration
02 Gillman, Charles University Czech Republic | 2 67 1.27 32
Max
03 Mallick, | Centre for Development Studies - 2 136 1.03 27
Hrushikesh Trivandrum
04 Serra, Universidade Estadual Paulista Brazil 2 56 0.68 22
Gustavo Julio de Mesquita Filho
Pereira
05 Sinha, Government of Bihar - 2 51 0.17 2
Jitendra
Kumar
06 | Warburton, Berkeley College - 2 31 0.12 3
Christopher
S.
07 | Abdu, Musa Gombe State University Nigeria 1 75 2.13 20
08 | Abdulhasan, | Al-Nisour University Collegd] Iraq 1 51 0.79 10
Maki Mahdi
09 Adam, University of Oxford United 1 59 1.17 7
Christopher Kingdom
S.
10 Adediran, Covenant University Nigeria 1 123 L.74 | 29
Oluwasogo
S.

VosViewrs zoliy (e sleze¥l adllall slae] ¢y : yusall

e
(Total Papers) 4=l 3| 9¥1 Jloz|: TP
.(Total Citations) =lulas¥l Jlex|: TC
(Field-Weighted Citation Impact) <laledin ma sall il : FWCI
po e J51g¥1 Adl (ralsll o (calse JST (B 59) gl sue @ Liglud 392 (4) o3 edlel Jouzll ylay
Adediran, iy LS (1.27) 5503 Lilaw g @ole #3ls (32) (wladl Jass dely Max Gillman s
e el Abdu, Musa sa> L ((Bualiw 123) clualiel Lis cnalyll ASK Lps=s oo .Oluwasogo S
Laadsusly a8yt 0,4 02 (2.13) mape Al
|4 ASY! Balall c¥ally cLell pmiall 1is Lo yatn selydd! suied |pdid ASYI Zaladl c¥Lalls cidlell.4
($3Laid ¥ e15¥1g gyl JUI oy 3 ledlaad) o 28Mall g 94005
Goetdl JUI oy 3 HLediladdl) o A8Mall i ASHI el ) Byl et syl o (588 ASY clxll
FRURENHISN
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3Laz8¥! ¢ 1581g 6yl JUI ol 3 Ll (ot A8Mall |3 cDla 10 4T :(5) oy Jpue|

Jourmals P T PP
Economic modelling 14 495 35.3571
Journal of macroeconomics 10 270 27
Journal of development economics = 1691 187.8889
Furopean economic review B8 481 60.125
Singapore economic review B8 30 3.75
Applicd economics 7 137 19.5714
Applied economaics letters 7 101 14.4286
Economics bulletin 7 34 4.8571
journal of economic dynamics and control 7 217 31
Resowurces policy 7 718 102.5714

SciVal zebiy e sLeze¥l AN slaic] (o s yal

e
(Total Link Strength) Layls,d1 558 Jle| :TLS
(Total Papers) 4=l 3| 9¥1 Jloz|: TP
((Total Citations) =lulag¥ Jlz|: TC
[(Citations Per Paper) dis 48 59 JSI (oLid¥| Joas : CPP

e clra Laiss (48 59 145559400 31,98 sue Eu> o0 4eslall Economic Modelling dzs juuass
SO 187.8 Jumasg Luokadl 1691 Jlexly clusliadly il Juas el Journal of Development Economics
Aalall Leaall uSay Loo (4859 ST 1001 39l adipe olizdl Juany Resources Policy dlzs oy LS 048 59
Asbass¥l Sl i § b gl siy]
oo Lyl Sl pane o A8t |id ASYI dealadl cNGL 50 Sy sy s 1dd ASYHI deeladl o &L

W Jousdl IS
ol e 5¥1g gyl JUI ey 3 sLediaddl] o A8Mall |, Apale =¥Las 10 AST:(6) o) Jgz!
Paper DOI Total TC per Normalized
Clitations Year TC
BARRO RJ, 1993, 7T 10.1016/0304-3932(93)920023-9 986 29 2.95504496
MONET ECON
SKIDNORE M. 10.1093/ei/40.4.664 646 25.84 7.26659168
2002, ECON INQ
BEINE M., 2001, T 10.1016/80304-3878(00)00133-4 601 23,1153846 | 5.87487781
DEW ECON
GALOR O, 2005, 10.1016/51574-0684(05)01004-X 596 27.0909091 | 5.28101266
HANDB ECON
GROWTH
FLEISHER B, 2010, 10.1016/j.jdeveco.2009.01.010 540 31.7647059 | 7.99013564
JIDEV ECON
KING RG, 1990, 10.1086/261727 476 128648649 1
BLUNDELL R, 10.1111/3.1475-5890. 428 15.2857143 | 2.81578947
1999, FISC STUD 1999.tb00001 .x
COE DT, 2009, EUR. | 10.1016/.euroecorev.2009.02.005 408 226666667 | B, 72727273
ECON REWV
CHEN 7J, 1996, T 10.1006/jecec.1996.0015 405 13.0645161 | 2,00164745
COMP ECON
ATDER S, 2016, T 10.1007/s10887-016-9131-x 303 27.5454545 | B.33562586
ECON GROWTH

bibliometrix zebliy e slexe¥l 2l slue| oo 2 yusall
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986 as wiluoliadl Jlaz] el 2aslall Husass (1993) Barro el 4859 ()1 J] (6) oy oDl Jgoimll i
(2009) Coe 48 59 525 S (31.76 pdlgs Sgiue sldilual Jutas e (2010) Fleisher 28 5 cusss Loy (Ll
Slaal @ Lpam U bl sdd seiadly goall lall ) (uSay Las «(8.72) &yliall cluoladM daid el
(&3Lad¥l ol
1 gabaid¥l c1a¥1g gyl JUI oy & sLeiidl] o A8Mall Joo ddimdl Blially e gudosl| ilalzs¥1.6
it ST oly (@ Ladiasdl) oy A8l Aalanll Al uudlindly e gl lales¥) juniall lda ey Bew
(&3Lazd¥l c15¥1
JW ey @ letiaalls dolidl Ao lall LalSIL dalanll Lole Juamill w5l quusss oSy st biall bl

bl Joazell 3 goliazd ¥l ela¥lg g,aull

§3Laz8¥ el s¥ly il JUI el 3 SLadadls aassll Ao Lol LalST1 2(7) 08, Jouin |

Label Cluster | Links | TLS | Occurrences CPP
Economic growth 1 40 368 193 44.8912
Human capital 2 40 381 180 42.9056
Investment 4 34 149 45 32.2889
Education 6 28 90 39 49.0769
Economic development 1 25 82 32 31.5
Growth 3 16 46 25 73.68
Endogenous growth 2 17 36 22 18.1364
Human capital investment 2 18 40 20 10.9
Income distribution 3 19 54 17 13.0588
Developing world 1 25 64 15 26.6667
Productivity 2 18 34 14 63.7857
Labor productivity 4 20 40 14 43.4286
Foreign direct investment 1 18 36 14 90
Total factor productivity 5 14 31 13 44.7692
Innovation 2 14 29 13 15.6154
Skilled labor 4 14 30 11 26.8182
Income inequality 3 10 24 11 10
Human capital formation 5 5 15 11 153.6364
Inequality 3 13 29 10 10.5
Employment 4 15 25 10 39.9

VosViewrs zoliys (e slexe¥l adllall slue| ot yusall
e
.(Total Link Strength) Layls,J1 593 Jlex|: TLS
.(Citations Per Paper) di=; 48 59 JSI olad¥ Joae: CPP
Human s Economic Growth axliall culedSO o) el (7) @8y Joazdd! M5 oo dilasdle Sy Lo
lhims s LS St Lalgy ¢sdly (Jlsnll e 50 1809 193) 1S5 el gl widl suuass Capital

(153.63) 44,9 I oladl Juss el Human Capital Formation

35



$3LatEY! ¢15815 6 all JUI uly & Lottt gylaill Jiolall s ¥ Juasll

L) ot Ml 3 A Lokl el LAl 5o Jadl 38t gy g aliol JSadl Ll o,k Lo 59
($3Lazd¥ s15¥1s gy il W aly 3
63Lazd¥ 153y gy aull JWI a3 sLetiaadl @ e liall LSl cliall sy dall 28k :(5) oy JSAJI

human capital formation develapment

migeation capital farmation
nnnnn mie impact
health =
economi elopmen
eduafion = skillediabor nowicggselopment
o financial | development
develogig world globalization »
er@ith nvestments
economie growth
< naturaleesource
«
ineaglity labor productivity f5rejgn diregpinvestment
employment
public spending investment
regional davelopment
fiscalgolicy
income distribution innagation . prodaictivity

income ipequality

human capif@l investment r&d

endogen@us growth

A - opulatian growth
#, VOSviewer e *

VosViewrs zaliy (e sbexe¥ly &dlall slue] (o 1 yuuall
Floial sy Lo 545 Ao liall Sl a8 Judas oF el (5) o8y JSadl I (e Ll ity
Sletll @palins 3ol Laghaylys o Admdl lua¥l (3 Jas 388 Human Capital g Economic Growth
«(Productivity) 4 Loyl Jie 2ala Ae 3 yolms Joiddd 485401 ¢ 545 LS (Education) elasdls (Investment)
Loydl G adedl alasiddl Adsad (uSiay Las «oditdl JUI () (135559 «(Endogenous Growth) (sl g.ell
c3Lats¥l ailly e sill Jalsall ooy
Auolyy 2alazll Slooa¥l @ 8 polall Aegnsl) wlalz¥l 5] piw jaiadl lda 3 jde gungl! clala¥l .
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3. United Nations Development Programme (UNDP), The Impact of the Conflict in Syria: A Devastated
Economy Pervasive Poverty and a Challenging Road Ahead, UN Report, 2024, p. 31.
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Recovery, UN Report, 2021, p. 23-24.
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39l 2l Lol el J ol logias 5yl (eia Los « G sgaaall cyass Lasgas e cnpmdls L3gad|
Joul (ot Bogoaall Boamall )yl (S ¥l 1 ¢ Sy Jgons (6 0093 bl Joadl (s pandima b 2Ll
Ayl
g ool Ay Alelons syl ¢ praniidly Jaloetll o Auselell) A daid) 2 Gaeid |
d) passadl SlLas | o dwlyull @l (o @ caeiall gwlall z3gadl e dyanll cm ) s § @i

Al waig C.S}QJ." BYR¥:
Ldling Blyudl s poye ¥l Clal

i LSz 3901l e o8l sutag Lol lda go3 upuxiy (Aalaall clusgll o A8l wyums B kil
o s l1 LN JalSall Slas ) J) Ygumy ¢ U dumedl hbiast e sloxe¥l Azl Alududl lanal s

Aolyad) oo sl paal) on S dlsgls 443193 A8Me 3929 sty
Jlea¥l bl bl (e 3540 Caas) B I ol piaiald aiogll dedoedll elya] @3 sdungd! lsbasyl-Ysl

samdy Aalall Lmibias e cbyatll e (ot JUI oely 58T Jazly e gl JUI aly cllaall (gl
Ao gl Slilas¥ @l musgs JWl ozl ¢ bl 393
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Ayl Syl Ludo sl S Lslas ¥ (15) oy Jgunl!

Variable | Obs Mean | Std. Dev Min Max
Lnrgdp | 525 | 9.455365 | 1.330224 | 6.530892 | 12.30412
Lnemp | 525 | 1.195946 | 1.159787 | -1.645665 | 3.373826

Lnhc | 525 | 0.7233012 | 0.2429996 | 0.0390697 | 1.199965
Lngfcf | 525 | 12.07296 2.6566 | 6.593339 | 18.15996

(2) 03y 3=l estatal9.5 mabiy e slexe¥l AUl slue| (o 1 yiuall
ez @ Ayall Joull o Logmls (alis 3929 J add Audim sl wlilias (T odlel (15) 08, Jguzdl insn
Skl L (e 3,801 s 4l 2.656 3y (5)lean 31yl (Ingfef) Laalad) psal (puls el oS S ol il
(Inhe) il JUI Lly 0 e § 1.156 daay(Inemp) Wleatl @31.330 608 ()lns bl ily(Inrgdp) Jlazy!
.Jj..ﬂ\ O S)L(’lb N.La.‘z.” QL:}J—&«.A é L;-L.w.' L.DLE.? U"‘S-"-.’ les 0.243 L.‘S)L_w db.m\.’ Lidd Jé%l

Jaudl @\_&3 da s cplad! J) gyl cllas (e g

ol zylsg ds1s bl Uil :(16) 08y Jouzd!

Variable Mean Std. Dev Min Max Observations
Lnrgdp | Overall | 9.455365 | 1.330224 | 6.530892 | 12.30412 N =525
Between 1.296542 | 7.359282 | 11.54191 n=15
Within 0.4444647 | 8.266917 | 10.78307 T=35
Lnemp | Overall | 1.195946 | 1.159787 - 3.373826 N =1525
1.645665
Between 1.11833 - 3.001761 n=15
.8449958
Within 0.4190387 - 2.238158 T=35
.0025108
Lnhc Overall |.7233012 | 0.2429996 | .0390697 | 1.199965 N =525
Between 0.2083698 | .3322804 | .9931475 n=15
Within 0.1358236 | .423066 | 1.174922 T=35
Lngfef | Overall | 12.07296 | 2.6566 | 6.593339 | 18.15996 N =525
Between 2.652899 | 7.547841 | 16.61376 n=15
Within 0.6901483 | 9.169436 | 13.8099 T=35

statal9.5 mebiy (e sbaxe¥l 2all slae oot il
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Lolydl Joro sl arezed ol Julety dolsedl oMlel (2) @3y 3l (16) @8y Jgamll mlu pdd
Jol o iy (Ingfed) Lty a1y 0.445 Jilae 1.296 Jsudl o (bt oLy (Inrgdp) el msbild 4uddlis
&L (Inhc) gyl JUI wisg sl 0.419 Llas 1.118 caly (Inemp) leally Llsls 0.690 Lilas 2.653
3lyidl a8sll (e Joall o Anlall Sy o 3] Amlill sda a3 Lbs s 0.135 Llae Jsudl o 0.208
Aol S lpaally 2lie dilsamag §oLard¥l poidl Slgiue § B 9yall ads § LS 195 ceals daill clulewdly
Bus e Ao S 1o
il Ay slast B sy cdlalall (il (o Bazmall (plas | elh] @3 ioMelall (udles )las | -Lsls
Pesaran and Las| e Yol sleie¥| @3 o Apall Joull je golaad¥l gaill e dlatall olpaall il
'(Large Panels) 8 uS01 slay¥ 13 BLI bl @ 2eseiadl ollasd 550 (e day g ls  Yamagata (2008)
G ¢J ¥ RO Talaial a3 3) « Blomquist and Westerlund (2013) Wil aladiuly gl y a3 o3 LS
2 (Heteroskedasticity) cpmbad! uilses pues (Serial Correlation) udwdll LLsdl 3929 Lol nay RESH
relelall il Hlas | il s gs JWI dgazedly cLele Juazall milud) 4893909 285 (pues § palun Lo

eMelall (il Hlas | (17) 3y Jouse!

Jkaay) Delta | 4axdll Delta | (p-value) Adlaia¥) iedl)
Pesaran & Yamagata (2008) | 24.997 27.000 0.000
Blomquist & Westerlund (2013) | 17.657 19.072 0.000

statal9.5 mebiy e slaxe¥l Al slue] oo 2 yiall

443 ol Pesaran and Yamagata (2008) ,Lasl dalaill (3) o8, 3aellly oMol Jouzl milu pdd
AU @ S ol s929 de Juy lday «(p-value=0.000) Jloi>ls (24.997) Laasd il Delta 2slas)
(27.000) sl &1 Waall Delta 2eu8 U3 4S5 Ly cioyall Joudl o s3lazd¥l el e Alizadl ol
ol puy dalall Abudl s yall Jody clelall (wiles (e pass G| ydinll 4o yall a8y @n 4oy
- Malall

o3 eslbs¥l ol 3 il pote ol el boly) 3g29 Jlesi | HLae¥ cnay ¥ aag cdm il sda jojail
oady I Loyl amslis oLl > (HAC ik, pxsall Blomquist and Westerlund (2013) jLas| gudas
&1y Auall Deltag (17.675) Delta 4ad Sl LS ¢(0.000) ausbasl dagall 13 e JIadly Lyaiall dps yall
(19.072) Lraud cily

. Pesaran M. Hashem, and Yamagata Takashi, Testing slope homogeneity in large panels, Journal of
Econometrics, University of Cambridge, Cambridge, UK, 2008, Vol: 142: No: 1. p: 50-93.

2. Blomquist Johan, and Westerlund Joakim, Testing slope homogeneity in large panels with serial correlation,
Economics Letters, Lund University, Lund, Sweden, 2013, Vol: 121: No: 3. p: 374-378.
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U39 ccnlumgll o cdholalll uiles aue HLaed cnay AU 2uslid 7 3lad olate] 8y940 bl sda uSss

Ayl @bl Aagdat Conlill e udletdl (o181 e Aamsldl ol paasll § GLud¥l aucs poedll gLz
Wlasyl dailias J| 2ulyull sda & pesaran SD 2004 jLas| alasiwl o5 i aladll bolad) jlas | -G
ek LeS cagame Al il iall o o lall sue Led (580 @) bl Al (§ Lals panel wlily Jeloed 4L
Sl @l (o ye @i b Lewd ailasYl Glusoll g abhde LS| 3929 ope a8 e 45506, HLas 1

REIA @aw QLLN Jj.\_'xj\j ‘r?’.lajl‘ LL@}’\

(Cross-Section Dependence) akall LLs pesaran(2004) ;Lo g5l :(18) 08) Joizd!

T CID—-test (p-—~walue) Corr
Lnrsdp 3I6.54 (s Melele] O.603
I rnerxp S56.45 O OO o931
Lngftcit QT 28 O OO Q. 7T80

T nhc ST (e alele] 0956

statal9.5 mebiy e slaxe¥l Al slue] oo 2 yiall

d abkaall Ll pesaran (2004) CD § 5las |zl zoss (4) @3, 3xllly (18) @8y Joaz!! oo Bkl
Lipesd 2ol Aoyl ol i ez o clldg el sll o abade bliy) 3529 e e (ot G Lyaall 2 yall a9,
3 (p-value = 0.000) adlas¥ 2agall 1S3 LS Y05 (o J31 Logine Gyiun tic 57.97536.54 o 2slasyl

@ ol wsl @ s g o (da Lew Aslydl Joxe Joudl s abadia Do) 5929y (28,1 e sy

(0.956) Ll Jalal 2aid (el (Inhe) ydudl JUI aoly pdte elay pols Sy 6y g I Jazhs Las 2gs

Les (56.45) CD 2laxly(0.93) Ll dess; (Inemp) Dleall pizs 4l CD (57.97) &lbasy dasd (el
ol o AS L) Jalgally Bt 3l wlaaall sda oF J) s

Alaall LLadl sLae¥l oray ds b @1 G e ollas | alasiwl

I Jlazdly 1 el bzt 6 Ruanll SbLasyl 5slas )9, 4S5y alaill LLIY 3325 o

5 Pesaran (2004) ,Las | alaseiwly Slasoll o (aladll LLEH 3929 (0 3azddl day i abadll blaydiges 1
& Al (po U W 1)las ((Strong) Lisd of (Weak) Livas 4isS Com (y0 bl e dapds ayuxs J) Jlaw|
AU @Q.EJ\ 3.._&:,:,&.11‘ )Lg.:'J Ao

Sleze¥l @ g e alaill LUl g st o saretll reed 1 Al SHLESY e Acgyaza e @3

3L Juodis and Reese (2021) (i o ekl CDW ,Las|s <Pesaran (2015, 2021) (CD) jlas| e

o Loyl et 48y 48T Lauwse s e Jguamdl Cduy: cll3g (Pesaran and Xie (2021) 4 ( CD*) jLas! )
(ells s g JU Jouzlly cialaall ol ol

I Pesaran, M. Hashem, General diagnostic tests for cross section dependence in panels, CESifo Working
Paper, University of Munich, Munich, Germany, 2004, No:1229. p: 1-42.
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Al LU £33 soins (19) oy Syl

oeiiall CD CDw CDw+ CD*
(Pesaran) . . .
(Juodis & Reese) with power (Pesaran & Xie)
enhancement from
Fan et al. (2015
Lnorgdp 36.54 -2.86 434.67 0.40
0.000
¢ ) (0.004) (0.000) (0.689)
Lnemp 56.45 -1.06 577.33 -2.60
0.000
¢ ) (0.291) (0.000) (0.009)
Lngfef 47.28 0.93 (0.350) 484.79 (0.000) 6.40
0.000
¢ ) (0.000)
Lnhc 57.97 -1.78 592.19 -2.34
0.000
¢ ) (0.075) (0.000) (0.019)

(4) 03, =Ml statal 9.5 maliys (e sLerell AUl slue] oye 2yl

57.97536.54 o cgly5 dndie dliax| daud Pesaran (2015, 2021) (CD) jlas) glu cyls
s929 e pais I Lpdiall Anyall (a8) Ul 635 Lew «(p-value = 0.000) %5 sgiun dic Lginn Lasezy
Ayl

ehial Ll il &yl Joud ) Juodis and Reese (2021) 4 CDW jlas | milu add LS
%5 Ssius e (Inrgdp) sl szl Adleas¥! @uall Ligins aual Llas (Inhe <Ingfef <Inemp) o lpszll
LY 1 e alaall Loy Bl 3 cnball Gaa 5929 e Jos Lo « (0.004) 2dlezs¥) 2ayall cily gl

Cax 63 abde bl 3929 mdly Sy cuaes AbasYl 85uall o (e Gl TCDW Slas | mils Loy
Lyaall ayall a8y ) 535 e (P-Value = 0.000) %05 ssiue dic Bginas dndiye las¥l @uall gz calS
(g98 alade LS| 3529) Al A pall Joudy

<41y « Bailey Kapetanios and Pesaran (2016) axe 335 alpha Jelas jouas @3 23 e s
O 285 Ol Aoyd oS UL & i o Lg8 AS i Jalge e Ll IS 13) Lag ¢ abaall Lol ¥l 598 Ao ys dyied] putseiug
bl Jouzdl @ Lmis g3 o ilidly .98 (abaiia L))tz g a5l Joall 8y (150.5)
i) alpha | Std. Err | [95% Conf. Interval]

Lnrgdp | 1.005064 | 0.044437 | [0.917969, 1.092159]

Lnemp | 1.005347 | 0.072786 | [0.862689, 1.148004]

Lngfef | 1.005243 | 0.055147 | [0.897157,1.113330]

Lnhc 1.005349 | 0.091550 | [0.825914, 1.184784]

statal9.5 mebiy (e sbaxe¥l 2l slae oot sl

!- Bailey Natalia, Kapetanios George, and Pesaran M. Hashem, Exponent of cross-sectional dependence, Journal
of Applied Econometrics, Wiley Online Library, Chichester, UK, 2016, Vol: 31: No: 6. p: 929-960.
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G e gl gl Ayl i puazd @ Jolas @ (01(4) @3y 3Ll (20) 03y Jgud) gl o yla]
cady wad Aleadl paal 4uilly ((1.005064) Laaxl Jlea¥l bl mldl o 05all Caal ded il
el oda Juig «(1.005349) il gyadl JU (ol I Ll ((1.005243) caly uas jladin! psals ((1.005347)
il sLazs¥ 3a o Sl (e Alle Ay Siag Lay citspall sl o o 8938 (alaie Lolisy 3529 e

Lol sgamll comglys Epm 0.5 By Blas (rasd 23 i) paz o %095 Soiuns wic 2atll Sl iy LS
Sledall ol dlels A9 .S9d g\]a.ﬁ.n Lbls) sgogs @laxll CLLLLw}“ Abgige e 9290.917990.8259 (v
ol ygadl of cadladl AUl cilegdl of cdasaid! jlased cldds Jie dyaldl Joadl gus) Lt (opais (&) 2sliazdY|
AU gty laiinylg 8ylel€ Badaie ol gid e ol L J) Jaus O res s bew guze |
plasiwl (Panel Unit Root Tests) Ll wbild Busgll jds wlhlas sla] @3 1d| paiwdl jlas ! -l
Azyo 4y U2l e Pesaran (2007) o5k sl CIPS (Cross-sectionally Augmented IPS) ,Las|
(Sl JUT el 59 Lty clloall o Sl ool bl (o 33l Cotim 23 Aliaally el yolll ol it 2yl piue

Llal sg2g slae¥l cnay il co> (Second-Generation) Sl dedl @hlas| e CIPS jLas | aay
a9 Ayl bl Aapdat LMl AST dlazy Lo gag 'clussll cns (Cross-Sectional Dependence) (akall
B9 slla¥ A8 sue s ae o(trend) gwill sles¥ls (constant) culidl e S cnsas ae sl Gadas o
L F jlas ) e Islaae! "General to Particular” 4=

Ssiadl sie CIPS HLas | :(21) pd Jguexl!

23l | CIPS* | 10% | 5% | 1%

Lnrgdp | -2.643 | -2.66 | -2.76 | -2.93

Lnemp | -2.935 | -2.66 | -2.76 | -2.93

Lngfef | -3.283 | -2.66 | -2.76 | -2.93

Lnhe | -2.902 | -2.66 | -2.76 | -2.93

(5) o8y =l estatal9.5 mabiy e sloaae¥l Aall sluc] (o 2 yiall

Sl @ e 58l cas piaie o e %05 Lgine Gsiun e (CIPS) jLas¥l milu e slaze¥l,
e Ayl Aagall oo el (29 (-2.643) gl Aol maly o> (Sotudl wic jatua ae (Inrgdp) Jlea¥
Al A yall (2859 Bty sz 3529 e (ot (G Lyisall Ao ,all Jsid Ul 6052 Lea «(-2.76) %5

(-2.935) @yl dayd ciily o (Soiadl wie &lyazul (Inemp) Dleadl pine mli copbsl (ilall 3

s G Ll Byl Sy Bl Ainyall ady e Juts Lew « %5 s S e B nll ] 0 31 25

Lguxll 2aud caly S crisly Sy yatus (Ingfef) HLaladll saie oF ond LS By 552 3529 pue e
95 Lginn Gyt dis 4yl yitul S5 Les Ayl @udll auaz (0 J3T 29 ((-3.283)

L Pesaran M. Hashem, A simple panel unit root test in the presence of cross section dependence, Journal of
Applied Econometrics, Cambridge University, Cambridge, UK, 2007, Vol: 22: No: 2. p: 265-312.
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Logall cialy o 905 Goiun dis &yl il mludl ydsl waé ((Inhe) gpdud) JWI oy pial Al
sz 392 e Jus @l paiall dn,all (b, ) 635 Lee AbLAL Aoyl Aaiall (p0 JBT (£ (-2.902) Lguel
susgll

(Inrgdp) sase o oa> §1(0) Siud) wie 8,410 (Inhc <Ingfef dnemp) ol paall wlars oF Jsall (Say
Jo¥l Gyl Sl faiuy g pa¥l (it e
e Aylatal aue ) clal @y caa,ludl CIPS [jlas) mli e oy :Jg¥! @,all wie &yl panul jlas 1
811 J51 il e Sl sim L5 elyn] 5 s i (Inrgdp) JLosi ek il (s 3,0l catin
yatun mosay il OE13) Los 3asall J el oY) 1da cau o 280, eSS Ay iyims by U3y (D Inrgdp)

:Jo¥l 3,81 e
Jo¥1 3,81l e CIPS Las1:(22) o3, Jgund!
sl | CIPS* | 10% | 5% | 1%
D.nrgdp | -5.204 | -2.14 | -2.25 | -2.44

(6) o8, 3=l estatal 9.5 meliyy e slexe¥l Adllall slue| (ot yusall

(-5.204) cals (D.Inrgdp) el bl paal dgusell 2agall o Jo¥1 3yal) aie CIPS jlas | mls isss
pd Lo (-2.44) %15 «(-2.25) %55 «(-2.14) %10 WYl wiligrun die Ao pod| ©udll pren (o J81 Lo g9
Sl bl pase oF e Jus b 989 % 5 Ligins Gotun dis Bumg s 3g2gs ABLAN L yasall A yall (a8,
(6) o8y @bl lasl . Jo¥! 3,41l e |yatue mual
plasrwbWesterlund  (2008)az e 389 diadl JolSl HLas | sl @3 rediddl Jol&d) sLis | -Lusls
(Inrgdp) obazd ¥ sl pite oy =¥l Assh 33155 A8Me 5929 (po Baz=ill b [Durbin-Hausman ;s
po dolazll e a5,y HLasl s el Ladladly (gpdall JUI oaoly lleall 3 Aieall Uazaldl clpalls
Common ) aS7all Jelgall dayb alusiwl JM5 o (Cross-Sectional Dependence) aaall Lilsy!
DL s msgy sl Jgaxdls ' (Factors

Westerlund (2008) Durbin-Hausman <Jiall JolSal jlas | mils :(23) od, Jgusd!

JaY) | Avg.Stat | E() Ho | Z -value | P-value
DHg | 10.7599 | 5.5464 3.3300 | 0.0004
DHp 5.0260 | 1.9980 5.0771 0.0000

statal9.5 mebiy e slaxe¥l Al slue] oo 2 yiall

Z 535 o)l il £24) o sl

Test | Z-value | CV10% | CV5% | CV 1%
DHg | 3.3300 1.2816 | 1.6449 | 2.3263
DHp | 5.0771 1.2816 | 1.6449 | 2.3263

statal9.5 mebiy (e sbaxe¥l 2l slae] oo 2 il

I Westerlund Joakim, Panel Cointegration Tests of the Fisher Effect, Journal of Applied Econometrics, Lund
University, Lund, Sweden, 2008, Vol: 23: No: 2. p: 193-233.
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oSG 929 pute e ot (N &yaiall duinyall () @3 (7) 08y 3ellly (245 23) @y Jgadl z L e oLy
Layu8 ddlai>| daydy (3.3300) DHE HLasy 7 dayd caly S 0oy Las¥I UST % 5 B gins Sy e i
JalS5 5929 e (ais G Agad) A yall Joud diag (1.6449) % 5 wis Aoyl dasdll (e ST 29 (0.0004)
(0.0000) 3 Lai> dasss (5.0771) DHp ,Las¥ Z deid il LoS ¢ J3¥1 e Lalaall ol gl (e ¢ 52 3 iliee
i JalSS 2929 (e pais (@I Apad! Aua,all Jgud Lyl dig Sgiad] puds tie 2oyl 20l o ST (29
e meias Jalas 3529 U3 4 Ly dpalaall Glas ol e
i paadi (gobedd) g 3| ppurd 1) cllalf

3 LIl o Al Joloes IV ey caalyll 3 Buball ouubiall z 3gaill s anye ) ol s e
Lilieg yakanll iles Lsdlie witusg «2024—1990 57l I3 Aapall Joul § solazs¥! gailly gydudl JUI el
bl 3l
Al g de jsall @lellad A lasi¥) 6e) CS-ARDL z3gas yoids o3 iz dgaid! i puwds-Ygl
z3lkadl o uay sy « (Common Correlated Effects - Autoregressive Distributed Lag):aasi sl
45yidy 7 Sgall 1 ety Joll o cMelall uilms e g abaall L) sgag s (§ 3L bl AL Ay
"l gl e ASHAL Jolgall 500 HLaedl cnay J3¥1 ae casly o 3 U2 Alsgbog ruad BNl yyuds e
LY (e Regama S5 (o 2 590ill LDk (o Gal ok ¢ putanll il Ladlie Jud 1z 3geill pasiedd .1
13 g QU Joely paranl] 8399 alaall LLal dalastl el dnls (a5 adll

233l pari 255(25) oy Jgoial

BTNy dogall

(N obs) 510

(N groups) 15

Ao J ilaaliiall Jaws sia 34
R-squared 0.54
Adj. R-squared 0.34
Root MSE 0.09
CD Statistic (Pesaran) -0.55

P-value (CD) 0.5825

(8) 3y 3=l <statal9.5 malip e sLeze¥l AU slac] oyl

. Chudik Alexander, Pesaran M. Hashem, and Smith, Ron P, Pooled Bewley Estimator of Long Run
Relationships in Dynamic Heterogenous Panels, Econometrics and Statistics, University of Southern California,
Los Angeles, USA, 2026, Vol: 37. p: 1-25.
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0.5825 Layud allei>! dagdy -0.55 iy (CD Statistic) alaall LLsy! dsbas) of J] 3,LaY juzs
ol sls e dm il sda Juiy Bleddl § abhde bly) 3529 pue he (ais G Lyisall Ao yall Joud dingg
Agalaall slasgll o Y sa dxllas § CS-ARDL 7 3503 86158 1oSiay oo ¢ alaall LLal pe

seill ate 3 Alolall clall e %54 Jlsm pwds e 500 zigeddl § Aol Aypuall ol
C.Jj.o.r..n ‘Sa})MJ}Cd.A‘ﬁL ‘_ﬂ 21.:.7-‘)% 46 8L M‘jgéam}"

.dﬂjla.“jjya.&ﬂ Al L_éﬁ.\.é.ﬁ‘ &"LL ua)_:.pj.!.wgl.lu.éﬁ

o 3 meuns ¢ padll Ja¥I G bl o 3t 3Siolins Juls piw @ puadll Jo¥ Aslas jpuds 2
Sloall sles sbazdM & Hgall lileru]

il Coef Std. Err V4 P>|z|
Pooled
Lnemp 0.0196821 | 0.1186062 | 0.17 0.868
Lngfcf 0.1085604 | 0.0435412 | 2.49 0.013
Lnhc -0.3614903 | 0.3124158 | -1.16 | 0.247
Mean Group
L.Inrgdp 0.519803 0.0492335 | 10.56 | 0.000

(8) oy 3=l ¢statal9.5 mabiy e slexe¥l Al slue| (o 1 yiuall

Logall iyt Lilias] Gsinag ) Al 4 (Ingfef) Hlaailadl jane of J) sMel Jgamll mli pid
el i) 3505 ) 6055 sl ] Bl o Cam Y05 Lginn Ggius e sobaid¥! gaidl (e 0.013 dlezsY]
oo blaol LigSa vy sLeiiad! OF ) il (@) 2SIl 23Laid ¥ colos¥l ae 331 9% Lo g9 « suasll sull
.(Multiplier Effect) cieliall 2l pe 7 ¥y Joudl Zaclae Jf 5355 453l s « M1 callall SligSa

e JIlilly vadll J2¥1 3 goinn il T (Inhe) gyiadl JUI el g (Inemp) Dleadl jolas o (Lilall 3
3 bl 5 ol Aleall Ligine st seads (Say tam ((0.247)4(0.868)) Jlsall e 2llarm wuill ol 2lis
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Fan et al. (2015)

CD* (Pesaran & Xie, 2021) -2.36 0.018

(10) o8, sl cstatal9.5 zeliy (e slare¥ly Adlall slae] oo yusall

0.577 L &l adlasy daually -0.56 caly 4slas| 4aid Pesaran (2015, 2021) CD jlas |y lsl
e LS diais abade Lol 3929 ) 443 @y Aydiall 2nyd J5i8 ding %05 Lgiall Ssiue o AST (29
Aasdy 0.34 2olasY dagall caly cus Al oda (2021) Juodis and Reese (L3 ¢ zall CDW ,Las|
($98 hda byl 3929 pde uSh Lew <0.732 Adlezs |

Fan dxie 339 cruell) FCDW 5Ll Joxe 3] cAalises gl 85410 8 55al) olyLasd oy ot Jylal)
Pesaran (i (o zAall *CD las ! 3y LS 00.000 ddlai>| daed ae 112.01 il 2as3y0 2048 (et al., 2015
Aioyall (s, | 5055 @l py (p-value = 0.018) <l Lllaia¥) dadll 5 (-2.36) 4eyd (2021) and Xie
(sl LU ¢ 1931 0 893 5929 ) pdia Loy cindinio Dgian Slighus e Lyaiall

Latent ) 20! Jalsall Lrewlumy cllasyl sia Zagb cdMisl mludl @ bl 1l pwds oSay
iyl eeat @3 or @ ccapaiall alaall LLsl e 24831 Je CDW 9 CD wlylas | 3855 o> (Factors
O AU Asgmle 2 Jalye s929 3 G $odll Loyl BLAISI e 2dlas¥l §,uall juparl *CDy +CDwW
Aabaall olusgll

dl s bl olaghadl § 3adle AST aad &l ((CDW.s CD) deludl ol yLasd il o ) laslly
sl (alaall bLapl le

Yy Lias day 3ete bolsy) 6l ol ctules . abasll Lyl Uas CS-ARDL 7350 glle om W sl
Pesaran (2004) CD Lz g5 ao Loyl 38151 o 5a9 « las¥ J¥aiudl ddl e gra9> Sy 55
CIPS 5Lizs | alasialy CS-ARDL g 3505 319 Aylyatl HLasl w1 §lsudl &yl yaiud CIPS HLasl .3

81



$3LaidV e 1o¥1 53503 § gyl SN iy (3 sl 59ud (oueledll Jlomtll : LN Jin]l

Gled! 21,0 CIPS HLas| 75l 2(32) oy Jgond!
ouddl | CIPS* | 10% | 5% 1%

Ehat | -5.549 | -2.14 | -2.25 | -2.44

statal9.5 EAL!)J u\:— &LA.'LCZZ(L LT J‘J..cl e I)-\-qél‘

29 -5.549 il 315l) CIPS Asbias) daid ol (11) @8, 3llls (32) 03y Jgazmll sdlel gluadl oy la]
Lo <(-2.44) %15 ¢(-2.25) %55 «(-2.14) %10 ¥l Sligius e Aoyl @udll oy (2alall 2ayall) ST
5959 Byitua 3ol O 7l o Say cdedeg Blad) § 5umg Hda 3529y LN Lyanll dn,all a8y ) @35
Sriso lawgin Jy>

Engle and sy o cdwlull Slyiie o lide JolS 48Me 3929 e Lisd Muds Blaadl &yl atal iy
e Bl @led) oo celide JalSs Hliag 1(1) Jo¥1 Ayl (o 8yaTue pe lpaall col13)" i JGranger
Ayl e (Inrgdp) aoldl saall of ) Jlaidls " 1(0) Ayaiall Ayl cpe Bydius 0555 S Alish 315l 280
45393 A8Me 3929 AS35 §lsdl Aylianad (Lo ¢ 1(0) soiad) e 5yatun datudl bzl of cas § ¢ 1(1) Jo¥)
J2¥ lyaads 4udgise 3309 (ECM) ozl mumsas ziled alusiwl 5 u b sag colpaall sda cnr J2¥ absh
Jashall
2 blal @l e caasl dabiall clusglly ol e @lod) olus dulys @i 1 31gdl blail Julas 4
i) 7 3gaidl AuBgign a5l § elld calung . Alaize cildl i) of dslgdie

b g2 clfall plans § yasall Jo> 580015 3ol oud 0T (by year) ol dadl cous 3lodl Julns (o
Jie Baumme Slgiw JAaaball lély iyl (amy cdor s 23 pag Agiad) Sl aaall st 3z dgeidl Laidle (uSiay
Sl of 233Lardl Slease JI s § cuud! £ Loyl oS 15 202252021 5201752013 5 1998 5 1991
bl ¥l bl Sloly Adlall AU GldadlS oyl Joudl alobaidl de ol dobidi!
(12) 03y 3l sl aalazd¥|

G J9ll o LR Ay @ oo (2l 0929 Bloadl Jdxs o1 uaé ¢ (by id) akaall dadl g9iuwa (e Wi
a3 Lo g9 (Blold (gyleall Bl (e el cibigiua (13 &oudly 12 &gudly 5 gl Jie) Jodl s cule s
o3y @oelll Hlasl.2land ¥l el ae cauSall (e Leydd agazs of uamlidl clesially 48T 4200 Loyl (e
(13)

poe bl @l ae gilen Lo sa9 oyl Joudl o Ml uilmd] pus dapds mlidd! olda wSad
5,0l (CS-ARDL 7 353 i <450 daelid 7 Slas slaie ] Apaal uS509 iyl L) Juostll 03 &1 cdholall yuiles
Aalnall Slas gl ons bl e lagdial e
$obaid¥! puaill Laodo Sy Awliall mludl 4dsise jusan LUl ol)las) mewd ;LA al)las ) -G
e z3gadl Byud @es i mludl clas e AasMlay Ay g ile aludiwly z3gail) @gaas sale) JM5 (1o
Lple Juamill milanll 558 nesg duwgyall jalslall s
Bl 23k alasial @ (@l Ldgisl 1St :AMG, CCEMG , MG &l olylas! o @lia .1
4lall sis maly Adlits Auld Cagyls s (3 dulyll Joeo 8l yyuas sale¥ (MG «CCEMG «AMG)

82



$3LaidV e 1o¥1 53503 § gyl SN iy (3 sl 59ud (oueledll Jlomtll : LN Jin]l

Joeizelly cdalakl puiloms pote g alaall LLsY! dllas Byl Y Lapuslusmg 8yuall mdlalakl 3Ll sta 5150)
el13 g JU1

AMG, CCEMG , MG %l oillas| o 25Ukl ks : (33) o Jgotll
ssadl [ AMG | CCEMG MG

Lnemp | 0.5164 | 0.1632] 1.1144
(0.234) | (0.592) | (0.075)

Lngfef | 0.1709 | 0.1348 | 0.3263
(0.005) | (0.042) | (0.001)

Lnhc | -1.8571 | -2.6787 | -1.5795
(0.067) | (0.018) | (0.151)

N 525 525 525

Wald chi2 9.93 16.59 | 46.73

RMSE | 0.1351 0.1126 | 0.1867
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=sharing&ouid=116771570138315501656&rtpof=true&sd=true

variable Obs Mean std. dew. Min Max
1nrgdp 525 9.455365 1.330224 6.530892 12.30412
1nemp 525 1.195946 1.159787 -1.645665 3.373826
Inhc 525 -72330212 - 2429996 -8398697 1.199965
Ingfcf 525 12.87296 2.6566 6.593339 18.15996
. 1nrgdp lnemp lnhc 1lngfcF
variable Mean Std. dev. Min Max Observations
lnrgdp overall 9.455365 1.330224 6.530892 12.3@412 N o= s25
between 1.296542 7 .359282 11.54191 no- i1s
within -4444647 8.266917 1e.7837 T = 35
Inemp overall 1.195946 1.159787 -1.645665 32.373826 N - 525
between 1.11833 -.8449958 3.e01761 n o= is
within .419©387 -.00251e8 2.238158 T = 35
1nhc overall .7233012 .2429996 .©390697 1.199965 = s25
between - 28B3698 .32322804 -9931475 n o= 1s
within -1358236 -423066 1.174922 - 3s
Ingfcf overall 12.87296 2.6566 6.593339 18.15996 No= 525
between 2.652899 7.sa7sa1 16.61376 n o= is
within .6901483 9.169436 13.8099 T = 3s
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Average correlation coefficients & Pesaran (2004) CD test Testing for weak cross-sectional dependence (CSD)
HB: weak cross-section dependence
Variables series tested: lnrgdp lnemp lngfcf lnhc H1: strong cross-section dependence
Group variable: id D CDw CDu+ co*
Number of groups: 15
Average # of observations: 37.58
Panel is: unbalanced 36.54 -2.86 434.67 8.40
lnrgdp| (0.000) (0.004) (0.000) (0.689)
Variable CD-test p-value corr abs(corr) 1nemp 56.45 -1.06 577.33 -2.60
(0.000) (0.291) (0.000) (0.009)
1nrad 36.54 .000 0.603 0.705 Ingfecf 47.28 09.93 484.79 6.40
gdp : - : : (0.000)  (0.350) (0.000) (0.000)
Inhc 57.97 -1.78 592.19 -2.34
lnemp 56.45 8.eee 8.931 8.931 (0.000) (0.075) (0.000) (0.019)
lngfcf 47.28 0.000 e.780 e.780 p-values in parenthesis.
References
CD: Pesaran (2015, 2821)
1nhc 57.97 9.e00 0.956 08.956 CDw: Juodis, Reese (2821)
Notes: Under the null hypothesis of cross-section EZT ng with T“E"‘Z:g?ameisn: :gcm Fan et al. (2015)
independence CD ~ N(©,1) . esaran, Xie (2021) wi (s)
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Testing for weak cross-sectional dependence (CSD)
H@: weak cross-section dependence
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Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for
Deterministics chosen: constant & trend
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Short Run Est.
anel Variable (i): id Number of obs  » 510
Pooled: line Variable (t): year Nunber of groups = 15
lnemp| 0196821 1186062 .17 0.868  -.2127818  .252146
Igfcf | doaseos oasserz 245 0013 o2 199899 | Boorusc of Freadon per group: Obs per group:
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unber of F(153, 357) . 1.9
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1r_Lnenp ougour oesse .4 aew e s |, . BSHE
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Variance
Skewness
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biverage correlation coefficients & Pesaran (20@4) CD test

variables series tested: ehat
Group variable: id
Number of groups: 15
Average # of observations: 36.43
Panel is: unbalanced

variable CD-test p-value corr abs{corr)

ehat -8.55 @.582 -9.8@9 8.196

Notes: Under the null hypothesis of cross-section
independence €D ~ N(8,1)

binbalanced panel detected, test adjusted.
resting for weak cross-sectional dependence (CSD)

He: weak cross-section dependence
H1: strong cross-section dependence

(<] COw COw+ co=
ehat -8.56 8.34 112.e1 -2.36
(9.577) (@.732) (0.800) (e.018)
b-values in parenthesis.
References
co: Pesaran (2015, 2021)
COw: Juodis, Reese (2021)  CDws: CDw with power
lenhancement from Fan et al. (2815)
cp*: Pesaran, Xie (2821) with 4 PC(s)
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= I . es5e—-12 -BZTFTSI1IED — ..a854a5988 -BEITTFES

% —A.3FTe—-1 - B4a5439 —  _ S7FS3IsTE - ABIFEITS

= -J . 2S5e=—112 - 1LS5SSIS — . IBql198S - BI2TFSSEL

(= -2 . SEe -1 LEB2EEILR - O BEIIGTE - BEITaLS

- e - T I ] LEBTASELE — . 23I2QTET SASas2 T

E= A - ATme - LS e =T - - ATERTS SAlesass

= -1 . SZFe—-18 - BA4FTESS - . ESEBaSEE 2 ~AlEaZF1S

a1e A - FEFe—10 -BESZZTIAL - . 1840 FTFE A TSART

. B A . 26— 18 - BATFTFZREGE — . 1198964 - AAaSas1LsS

= -5 . 3 - 18 ~ASS11SE - . 3SaIz2sa3 -3o=3o83S

1= A .- B9 -1 ~AADS1IT - _ Z2asS53I04 -SsZasls

2 -9 Sle—-11 -BZSFEE3 - _ 8427 I2SE -BTEeS5S636

i1s B.89e—-11 - BS2oO89 — . .S8923IsE23 - 215aT7To95
Total - _1de-—11 -BTE3ILST - _ 35az2sa3 -aITEasSEL
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Mean Group type estimation Number of obs = 525 Mean Group type estination Nuther of obs s 525
CCEMG Wald chi2(3) = 16.59
Prob > chi2 = 0.0089 MG Wald chi2(3) 9.93
Inrgdp | Coefficient Std. err. r Pz [95% conf. interval] Prob > chil  » .6192
Inrgdp | Coefficient Std. err, 1 Pyz| [95% conf. interval]
Lnenp (1632309 3849761  B.54 0.592  -.4345113  .7689732
Ingfcf 1348319 .8663912 .83 0.042 0847874 . 2649563
Ihe | -2.678687 112983 237 618 4893125  -.0642497 loesp | (166 ABM 110 024 MY L3660
_00006M lnngdp | 9683842 208174  4.65 0.008  .S603707  1.376398 Ingfcf | 170897 0685324  2.82 0.865  .@522558 2895383
__6aooaL_lnemp .2718098 9118235 0.38 0.766  -1.515331  2,858951 Inhe | -1.857138 1012736 -1.83 Q.87 -3.842064 1277873
__B0aeeL_lngfcf -.262985 2592687  -1.01 0.318  -.7711424 2451724 20000 ¢ 1.096381 .2100873 5.2 0.000 684618 1.508145
__boageL_lnhc 2.535893 1.688431  1.51 0.131  -.7584917  5.828678 s | BTSE LOTMD 607 .00 AGESYE 8.7
_cons 1.147901 3.496425  B.33 0.743  -5.704966  8.000768
oot Wean Squared Ervor (signa): 6.1136 Root Mean Squared Error (signa): 8.1351
Mean Group type estimation Number of obs = 525
MG Wald chi2({3)} = A46.73
Prob > chiX - 8. eeee
1nrgdp Coefficient Std. err. = P>z=] [95% conf. interwal]
Inemp 1.114392 6253623 1.78 e.87s -.1112957 2.3a8079
Ingfct - 3262TA6 -1824318 3.a9 8.e81 -1255119 -S278372
Inhe -1.57952 1.188417 -1.44 8.151 -3.736298 .SFF2574
_cons 4.619468 1.251565 3.69 a.eaa 2.166445 7.872491
Root Mean Squared Error (sigma): 8.1867 143

stata19.5 meliy (de slexe¥l AWl slael oo 1 ysall

AMG, CCEMG , MG, CS-ARDL ! olylas | o @5laa :(15) o, G|

cosaral

e comg

Lr_dAngFctr o BESa——
1e_Anbhc —E . R -
L _dnegdap —E L A -

Lrvemp e.aisw e Susa N E
AngFof @ . e . AToe - L= e s . BEI=—
L rkc —e . BELS -—a . msTa- —=_sTET —a L sTes
cooaar o A SDEa=—=
| cecoar_ 1 L Y i
| eeoear 1~ @ zras
| oeeesL 31—+ —a . 2E3e
| _eceeeor _1-—c = _s=s2
_cons B i A - BaaTS A S DD -
L sae s2s s2s sa2s
- @ . s3os
Legend: = p<.d: == p<.05; === p=._0d
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Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 1

W-bar = 2.8868
Z-bar = 5.1673  (p-value = ©.0000)
z-bar tilde =  4.4183 (p-value = ©.0000)

Ho: lnemp does not Granger-cause lnrgdp.

H1: lnemp does Granger-cause lnrgdp for at least one panel (id).

Dumitrescu & Hurlin (2012) Granger non-causality test results:

Lag order: 1

W-bar = 5.4679
Z-bar = 12.2357  (p-value = ©.8000)
z-bar tilde = 10.6913 (p-value = ©.0000)

He: lnrgdp does not Granger-cause lnemp.

H1: lnrgdp does Granger-cause lnemp for at least one panel (id).

W-bar
Z-bar
Z-bar

He
H1:

W-bar
Z-bar
Z-bar

He:
H1:

Lag order:

Lag order:

Dumitrescu & Hurlin (2012) Granger non-causality test

= 2.9530
- 5.3486  (p-value
tilde =  4.5791 (p-value

1ngfcf does not Granger-cause lnrgdp.
lngfcf does Granger-cause lnrgdp for at least one

Dumitrescu & Hurlin (2012) Granger non-causality test

- 1.6672
- 1.8271 (p-value = ©.0677)
tilde = 1.4539  (p-value = ©.1468)

Inrgdp does not Granger-cause lngfcf.
lnrgdp does Granger-cause lngfcf for at least one

results:

panel (id).

results:

Dumitrescu & Huurlin

Lag order: 2
wWobar =
Z-bar =
Z-bar tilde =

= .e891
T .36aa
. 3681

Anhc does

Lag order: 2
W - e -
Z-bar =
Z-bar tilde = a . S99

(z@1iz) Granger

Cp-wvalue

(p-wvalue
not Granger-cause L1nrgdp.

. Amhe does Granger-cause Lorgdp for

Anrgdp does not Granger-cause 1
Anrgdp does Granger-cause Llnhc Fo
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