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About the Journal

A bi-annual peer-reviewed scientific journal published by the Arab Planning Institute,
dedicated to publishing theoretical and empirical research in the field of economics and
economic development policies. Alongside scholarly contributions, it encompasses book

reviews, seminar and conference proceedings, and events pertinent to the field.
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Goals

= The Journal specializes in studies related to development issues and economic policies,
particularly in Arab countries.

= Providing policymakers and researchers with cutting-edge research findings and
recommendations in the fields of development and economics.

= Creating a constructive scientific dialogue between stakeholders involved in economic

policy-making in the Arab world.




Publication Guidelines

The journal publishes original research and

studies in Arabic and English that have not been

previously published or submitted for publication
in other journals or periodicals.

Submissions should not exceed 30 pages or

10,000 words, including figures, illustrations,
tables, references, and appendices.

Reviews of books,

reports and seminar and conference proceedings

should be limited to 10 pages, focusing on

recently published works by known publishers.

Manuscripts should be sent to the Editor at:

https://www.arab-api.org/JournalEn.aspx

or to jodep@api.org.kw

Manuscript preparation guidelines:

- Margins of 2.5 cm on all sides.

- Research Tittle should be enclosed in quotation
marks (i.e “Title”) and formatted in font size 16
in bold, accurately reflecting the content.

- Arabic texts in font size 12 (Simplified Arabic)
and English texts in font size 10 (Times New
Roman).

- Each submission must include two abstracts in
Arabic and English, not exceeding 300 words,
alongside the researcher(s)” name, email
address, and current position.

- The journal uses the American Psychological
Association (APA) reference system.

- Six key words related to the research, placed
below the respective abstracts.

- Inclusion of at least 3 classifications based on
the American Economic Classifications.

Peer Review Process:

- A two-stage blind review process is employed:

- Internal blind review to ensure compliance with
journal requirements, with authors notified
within a week.

- External blind review by two referees. Authors
receive a response within a month. In cases
where one reviewer accepts and another rejects
the research, a third reviewer makes the final
determination.

Disclaimer: The opinions presented in research

papers solely reflect those of the authors and do

not necessarily represent the views of the journal
or the Arab Planning Institute.
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Asymmetric Effects of Uncertainty Indicators on Oil Prices

Nagmi Moftah Aimer
Abstract

This study aims to analyze the asymmetric relationship between oil prices and uncertainty variables
using the linear and nonlinear autoregressive distributed lag (ARDL & NARDL) models and depending
on monthly data from the USA covering the period from 01/07/2003 to 01/08/2023. The results of the
ARDL model in the long run showed a positive and significant response between the economic pO|IC
uncertainty index and oil prices, along with a significant negative effect of uncertainty associated wit
stock market volatility and economic uncertainty related to the stock market. Whereas the results of the
NARDL model demonstrated a significant positive long-run relationship between oil prices and the
economic policy uncertainty index shock, whether positive or negative, with a greater effect of the
positive shock compared to the negatlve one. The findings also revealed a significant negative
relationship between oil prices, stock market uncertainty, and the positive market volatility tracker,
while the effect of the negative market volatility tracker was insignificant. It is also worthwhile to note
that the effect of the positive tracker was greater than the effect of the negative one. Ultimately, this
study disclosed that there are asymmetric effects of uncertainty changes on oil prices. Given the
asymmetric effect of uncertainty indicators, espemaII?/ economic policy uncertainty, on oil prices, the
current research paper recommends developlng flexible energy poI|C|es that take into account economic
policy uncertainty fluctuations as well as encouraging oil market decision-makers to prepare for stronger
responses to positive economic policy uncertainty shocks, which may have a greater impact on the
market than negative shocks.
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Sydige B ) Vitiees ((NARDL) defoall slay) cilid 5d daddl je SN JlasiVl z3sa
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slady) i 153 A laatl) adses aladiuly bdill Jlead o Loy paldd) ) o)
ol pre o agialy i @il & (NARDL) ha SUly (ARDL) daad) cdchoal
csaaiall Llly cdugiad) LysS claagy (UL Lyl cgpmaall i€ radall Joall & obond)
Dlaad e Bl STl gual) b i) axe g Uil o Laadd s ¢ pail) gaall Sle il al
Ablae e el alsll of Wle ddulagy) HET acalias) e i Loy dal

dabadl 8 Gl axe Glydges bl bl o delil) (2021) Baig Lin sl
leale Jeaniiall il <lily ((SVAR) gl I3 j)anil] daie 7 3gad aladialy dpaloaiy|
Lai odadil) el il e ciblaial jglal 8 ALyl dubid) 3 ol pe o
G o) pre hiase of Laad Z0 il L gl aaed Lule Gusey bl jeu o e
Al @yl badil) land SllE] Cuatis Jaall 5jacaally 53 g1l clalill Lolai@y) cilubud)
doobaid¥) clabadl lis o) pre 8 ST @l Gigan ) Tadil) Sl dera (5355 Cus
<5 gl elliy d3)lie §yaaall Joall

Dbl @y (s ASualial) A e aiSU (2014) 5,315 Antonakakis
Lol 53)giaally Byremall Gl (4o Ao gane 3 AaleaBY) lubiad) 3 il ade g ol
Gilabid) 3 ol are o il caelily 2013 sim N 1997 by (e sl 55l Dla
DS el ) sl Lal LS ) e ASH ) lend ol Tl iy dpalaaY|
pae Jaas s 5aY1 20095 2007 (sale o 5l 35S 578 DA palall e BN
Al 5l DA ilereall cand )l Joladl Znleaid¥) ) & oyl
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LBy i) aae jdige o Ayl i) cpelaly ¢ g5 Jalas DA (e Jail) ] il
By Gl 508 255 5538 Lagedl (EMV) £K0aY1 agad¥) (3o il 1505 (GEPU) allal)
Al ol
agdl (TVP-FAVAR) z3sa1 alasiuls s (2020) 09,315 Feng 4 cial LS
Bacadl Glalll o BEAY) pe iy Aall Ll laad wlls e (EPU) oidl axe il
Ol e il o Ayl cujelal a5 L g Aalad) il ade Cbgis e 3l el 53 ) gicuall
pand Ldaalll sl lasp Cum gl jgye pe i Hladl Jadll lead s AEPU
cealaa) el dagds Caen (il dagal) CulasYL (k)

G o) pre lavaa il Lawis (2021) Gaoals Lyu duhs coal clgils ey
GEPU il of gl g claill e il e (GEPU) daallal) 410lai@¥) dusload)
Jie chamall Loba@®Y) cagylall b Bl ST 0sSs clgll g pe pa it bl ledd e
g ye¥) Anbidl (gl Aajlg dnallad) 2L L))

S sl dgar iy (2023) 093l Ogbuabor ulys culd casl slud) 8
2020 sss: ) 2004 g e sxiaal Bl Pla Aefsd) el i g sl e
Lalals dashally el a1 3 28U e g i) ) (0255 il e 53 o ) bl
cAalaail A5)lke Gl ane gl ST U0 315 (e paall Dlatial S0 Ailie e

pe ( dhadll e AL e cassll e (2024) ossals Gong dun @)
datie z3gal Jie Baall 3l aladinly Sl Jadidl) ey Laallall dobai®¥) dubadl 3 )
<€y ((TVECM) diiall 3 Uadll moseai 4nia z35a35 (TVAR) &iiall 53 S jlaasy)
Laall lawdy GEPU (s 4bie d5ic dsag o

Dhladly galaidyl el axe il (2023) 05305 Adeosun duly eyl Ly
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Al dapla o 2l &glie Gl Gigaa ) dld) Gl axe gy 505 8 Laiw (adipall

Ghedly 3l Ty umiy Al ye Gl pre il o ) Gl i dages g R

gl b daadliind i A vie Lygpa bl clSualinall sda agh Jany Lae galaiy)
aal)

akel) jUadlg Gilibedl .3
bl ciag 1.3

Caal Al Al ApslaiBY) il (e Ao ganal Aijgd by Al o2 i
Ala dadi jeas huiall 03 Jadiy ¢ gy A8 (3)guly allall SLa@Y) oot 6 Laga 10
o3l e By cdaidl) pecdl Lasty Lalle Dl iy 3 ((WTT) Jaseagll (uleSs i
o B are dayy ) e (53 (EPU) doleai®¥) dubidl 3 o) pae—1 1 VIS )
Liad g cilainal) Lgadling dpaleaiy) bl Al jluall ol (agedll Sl sl
) il e iy Gus csaaiall SVl 8 Eslai®Y) Slabadl Gladl Gl aie (g5
=2 Al dilaall 3 Zoaba@y) clubudly ) e (3laT il je 4 el 53 25l
s ) s DLE (ggine (eSay (53 (EMVF) LIl oY) 2] (o i e
la il s L) Glons) hu) (3e (uli (A de by Dbl cla)¥) il e als IS
ageY) Gguer laiall (oalaB@Y) cpill a2e=3 LAl Sl Jie (6pSl) dnbady) GlaaYl
AL Bl 8 gl ASas Jadiyal) (ol Gl axe dajy e (53 (WLEMU)
Glswd elal e Laigiall e ElaaVly Lolaid) Glavall clyil agal daladind S L osaley
g Opainall Blaias) (5305 agas)

O dped Gl oo Ble (& Gandl 1aa b Lesdiedl bl paea o SAL s
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hlanY) ey by 520 (e Liahy (& dexdieaa) DN () are Ghaiiar Lalall Cllyl
.(Federal Reserve Bank of St. Louis) jugl cuilu & )yl

(Unit Root Test) sasgll jia «)lus) 1.2.3

o i) 283 ey IS cBaagll Hia JSUie (e aslig z3sail g (e oS

Cpia bl el Sl (ADF (PP (KPSS) sasgll jaa chlad) shal & cdaghll (sl
el e 2l IV 3aal) 38T aey badil) jeas i) miagis (ggiea) die DN il e
SV (ARDL) dejsall slaiy) cilié o3 A lasiy) g 3gai aladind daadlea ilull s3a K5
Gl xie gl (ggiall vie Sjine S sy el O JaY) digh JalSal) s (e (K
Lalal) JHEa) daysy skas) J< Alaa) aitull Ladle (1) dsaall asks cadlsh 3 . JYI

e U
sasgll Hds clladl i i (1) o8y Jsaall
slaily culs o ADF jlas)

(Sginsall e

WLEMU EMVF EPU WTI
-6.463 -7.9906 -5.3424 -3.1378 flaay) =T
*#20.0000 #££0.0000 | **#0.0001 *0.0998 %5 xie dayal) adll
JsY) Gl xie
-19.8208 -12.1713 -13.4388 -11.1636 LWlaaY =T
#550.0000 #*%(.0000 *££(.0000 | ***0.0000 %5 xic dayall pdll
sladly culh e PP Lol
gl dic
-6.3299 -7.8811 -4.8664 -2.851 LWlaaY =T
**%(0.0000 #%20.0000 #220.0005 0.1806 %5 xic dayal) adl
BRI
-39.7252 -85.0317 -16.4601 -11.1155 WlasY =T
#520.0001 #520.0001 #£%(.0000 | ***0.0000 %5 xic dayal) adl

(¥) %10 «(**) %5 ((**%) %1 sic (gpine 1Akadle
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plasinl @ bl chasie o dashll Ja¥) B ide JalS5 ADle agay LY
sladyl el g3 adll SN jaaiy) #3508 e lalied ARDL Bounds Test agasll s
;3 G ll statistics—F jlasl e slaey! g de]sal)

Hy:0, =6,=65;=0
Hi:0; 60, #6; %0

e ST 85 ¢5.76 dugunall F dilan] dad il ¢(2) dsaall b Laadle s LS
Pesaran Ui (e dajiad) (%105 5% «1%) Lsinall ciligise dic dajal) adll eV asl)
da¥1 dbsh A9)s 3Dl asmy e gan A Abad) Luaydl) Ji Jalls et al. (2001)
pie Cibdige Gu AW O ) lld s ol el gai Al Shsial) des (e 48D
s G ) (ighall sl N sis s Adlsde o A5 ADle cacd Taiill laudy o)
oSag el e Ol are Clgine (B et 6V aliiiag i IS Bl land st
-Aijiag L8 Ao 529

Al IS el ¢l pre Shiginne g Ul o daciil) sda il ¢ (galai®¥) cuilall (1
haiil) el b daaly Gl ) g chuabisanl) LA Cus of Sala®y) dald)
calaeyl b ol Blowly Gl Caslia e ay Ol pre b @b i (e
a5 Cun ¢ hlaall 83l cupliall Gallally el dlasal ) &8y ) (535 Lea cdudaid)
@Y Gl are s Aanbisaal) L) o (aps Al Labady) okl 3Dl ol
o aall ae il e (3w Jadll Lo Y Dpallall aded) el e dagall clfigall (pa ol
(Jaa) daws e il leads Gl pre c da¥) Alish dulay) ADle g A @il
haid) Hlanls Lla) Jas i I Gl aae <N of ) (2016) 09saTs Aloui dulys s
G Lgalie 186 (2016) Nusair dudys ciamg LS il (e 4] Ulagi Lo ae (380550 L Ve
Bahmani-Oskooee il cijelal celly ) dilaYl haall [leadd (ge ) ane ¢ L)) iy
il il Al ol Aubudl b ol aae o (2020) GsaTs Feng s (2018) o530
B8] Slajall ey Ciaag odlld e Gl e o le¥) @il b dald el e e
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Ladyd Jie ¢ oalai®Y) laedly dalaiall e Tolaiel Lol lawdly () are oy Jelal b lails

Baaall Joall G ibias 8 Gl aaed il lewd dlaiad b s A (2021) Bai s Lin
ol 83 guallg

Qushall Ja¥1 cilales yutiy ARDL & 3sail aganll jladl 5l 1(2) a8y Jsanl)

Allaay! Lilaay) t dad | (g)baal) Uadl) Taledll sl

*0.0535 -1.940866 0.681281 -1.322276 WLEMU

*0.0556 1.923907 0.553585 1.065046 EPU

*0.0829 -1.741802 11.16328 | -19.44422 EMVF
*%%().0002 3.786924 24.34494 92.19243 )

F-Bounds Test

SV anl ded | Jad) aall dad | Augiaall Giligis F-statistic
3.2 2.37 10%
3.67 2.79 5%
5.7604
4.08 3.15 2.5%
4.66 3.65 1%

(%) B5 ((***) Bl xic gsina (2, 4, 0, 0) & el cUaiy) clidy ((WTT) s gl uiial) :dkiadle
(*) %10

e agaall Hlad) dmgie aladial JaV) dlsh Ll Al dgas e 3R ey
(ARDL #3505 3has 8 Ja¥) dligha &l s 3 (%105 %5 %1) Diginall ilisins
(AIC) Lbad Gy Jia¥) z3sall 52 (2.4.0.0) ARDL 73908 o il oS58 Cum
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Gy Jadiyall (galaiB¥) i) p3e s agal) Bom il Gl ) e (58541 (gyinay (il
cashal) sad) b il Sl e agud)

b ol e G a1 Algh Al ADle dsa ) ) uds daass ST O<ay
Ol pae 8 %1 Lty 531 G Lavie sl Galei e ala laady Labia®y) dubd
Ay Tl il e WA Jland 50 Lemi o algiall e cdpalai®) dubid) b
%1 oty dpaleaiBY) dulicd) b ) pre (bt (535 Cam liad s (Sl %1.06
%106 Ay Lol Slaudl 8 (aliad) Gigaa )

Goudl Slaans o g Lol Aubindl 8 ol are b Ll 138 i oSa
S Letie ¢JEall Jue o aiil) Jland b il Gagas ) s35 Les cgppainal) A
G a1 eAplaiad clla Al o paianal) 2355 38 AplaiBY) dupud) 8 o p2e lin
O S 2! Aligh dilaiad lsh g 3gaill o Lasg Jadil) e ajally allall & s 3l
oalaiBY) Al b Gl aie 8 uad Gagan de Algha g5l Al el ey

e piia g aga] (Boen Gleiall sabaB) ) axe g liny) vie celld ) ALyl
%1.32 dawiy lal) Laiil) laad & (b Gany %] Ao (LW @lailT) aga) Gsm
a1 (Bgns ity Jadyall l) paad Sl 50 may I3 e ey Mgl e %19.44
V) (5250 38 ¢ JBall Qs e L alad) Tadil) el e aguV L laiall (aleai) (pid) pae g
G ainnal) dny 38 by AR (8 Bagale aali Cigan ) pge) (gan Taiipall i) pre
(ol (3 (aliail Jullg Ll e allal) & alaasl ) (535 Lae cagiblaiial anias )
cge] Gsey latall () Cilpige 3 Rliss) Gy Lavie s (uSally

sl o Jales iy ¢(3) doaad) (8 meiage 98 LSyl Ja) Gl
Aail) Lt Cun il lands o) are Cdise Gn Sl e 35a9 A (ECM,_ )
s dmana s el JaY) 8 Plasl o Gigan o ) (0.033-) Jalaall 13gd AL
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ol (ssiunn dic Jalaall 138 dash Ligina 58 apual) ronaaill 138 ey Log a1 agha )5l
oY 8 Ll Sl e 55 ol pre Shdge b Aialedl sl of S5 gl LY
sl 3pang Jaiil) Slaad i) ) Tays il oda a5 sl g5 ga oS5 ¢ aail
e JUEY) deyull o3 eKes Cun cLpgd %3.3 5 a8 Aoy Jushall (s2al) 3 O35 )
Goadl O A e Lea cashall Ja) (3 (e Db () a1 pead Chlaa¥) dlls (e
Db (b s O3l iady sl JaY) (8 Gl pxe BT sl a3l (e 858 )z lis

o)

Dl J2Y) 353 1(3) o8y saad)

ARDL Error Correction Regression

Allaay! Ailanyit- @bl Uasl) Faleall sl
0.0017**=* 3.1710 0.0607 0.1927 D(WTID),_,
0.0000*** |  -5.3687 0.0080 -0.0432 D(WLEMU)
0.0276** -2.2170 0.0099 -0.0219 D(WLEMU);—,

0.9903 -0.0121 0.0092 -0.0001 D(WLEMU),_,
0.0487** 1.9820 0.0083 0.0164 D(WLEMU);_3
0.0000%** -5.4128 0.0061 -0.0331 ECM;_,

(%) %10 ((**) %5 ((*5%) %1 sic (gyine 1Ak

g.au.ul_.'iﬂ\ Cd}uﬂ e Baga aylid) 2.2.2.3

Load daniy agtice cdilianly Lalaiy) Zalill (o z3gall Ladla (e Gaadll 2ay
sl by M) ) cAanlal) JSUadl (e oglig aBblg (sae wasal AuulEl) Al (e
(1) JSaly (4) Jsandl b Aigad) Apmpaiial) <l laaY)

ey i zisalll 3 eladl) culS 13 Le 32acll Bera-Jarque ladl el
Lo il) by i€y cadinall AV (55iuna (sa B (P-Value) Jliia) dad il 136 (Linnls
P Aad cil€ 13 Ll L auald JSUae dgag ) o Lae el bojss i eladd) ol i
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aall) ez gaill Bagn 35 62 ) clmsda Loy s ellad¥) o s €0.05 e LS
K5 L1285 ¢0.2199 by 38 (p-value) dad O &l lgale Lileany Sl sl s Al
LM Test ) 313 Lals,¥) AlSie palad) HLasd Ll W L Gegls T g olas¥l
Jsd 0.73945 0.7503 oaallll (p-value) Jlasy) i X5 ¢(Lagrange Multiplier
A gm sy ANAN Alyul) Zpum il (o yg ¢ S Tl ) Al 3gmg ey AL dsarall da il
Ol gl b WL ols (sl sap Yy Guilaie eladl) ol of gl (I LY
3sag waadl aadid (gdll (ARCH) Autoregressive Conditional Heteroskedasticity
5o elaa¥) 8 clulall cuilS 1Y) Les aailly z3sall 8 adll clihas) 3 dayall yadl)
dumpd Jod ) 0.1123 W (p-value) Jlaal) dad 25 (paill 2 Ao Gane (<
(P-value) Jlaa¥! dad Lindsi LS+ jokall z3gaill & Spdial) Uadl) an iy i ) aaal)
dagde (530 sl aaaid) Al (Ramsey RESET test) [laal dalilly 0.6210 asU

ARDL a3gai aracaiy 2aad dasdla (Jo palh Al adall duamjd Joid ) JlasiV) = 35a

Sl hEa) L) el & ARDL zisail Uadll mosaai dipa s aa

Anliadl lsll oS pgendll L olas) alasials dishlly jaadll GVl cDlalad

Lkl 5la e il iz CUSUMSQ dafid) a5l ciladyal (aSIl & sanalls CUSUM

39aall Jals x5 CUSUMSQ s CUSUM cililan) o (1) JSall ek .a0Si <y (61 e

5adll Pla LIS )i 7 3saill Hakal) cabeall Gl aide s (%5 daginall (sine xie dajal)

ity Jughll Ja¥) il Gu by slasd) 35n9 e Ju @ Y cduball Jas Gl
el z3gaill juadll JaY)
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‘;..AL\.U\ CJJAJ\ ).._mfﬁ EAP t"_lbl_ﬁ;\ 2(4) Yé-) deA.“

Lllaaay) a8l Olaal
0.6210 0.4950 Ll T Ramsey RESET
0.6210 0.2450 LilaayI F

0.7503 0.2876 F-statistic LM Test
0.7394 0.6037 Obs*R-squared

0.1123 0.7378 F-statistic ARCH
0.1123 0.7365 Obs*R-squared

0.2199 3.0289 Jarque—Bera

(%) BLO (%) %5 ((**%) %1 sic (gyiea :kade

CUSUMSQ 5 CUSUM ISl i) cylaal £(1) 8, J<al
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Lal) jlead 3 Sl ol und) e dfied) clysnd) 8 Slall s dul
il e (2014) Shin gysh (g3l (NARDL) dadll ye z3saill axdins of oar calal)
WTIt = ao + alEPUt + azEMVFt + a3WLEMUt + gt (1)

Ol e chdsal digall Ja¥) A Y o35 a2 ol i ¢ladll mllas g8 £ Cam
Ll ledd Gl e

Acigall elady) oy jq GL,;J\ ‘fm\ Sl & (2001) GgAly Pesaran gl sl
: Jul

AWTI, =po + Z S, AWTI,_; + z 8,;AEPU,_;

i= 1 i= 0

+ Z 83;AEMVF,_; + Z 8, AWLEMU,_; (2)

=0 =0
+ O WTI,_; + 6,EPU,_, + OEMVF,_,

+ OsWLEMU,_; + &
OLS iy alasiul by (Sa (2) Aaleall G (2001) 55315 Pesaran iy LS
Dl e gl ane clydigal gadl syuailly gl cul sl aaas Sy celld e oling cdyalil)
01 s DA e daghal) saad) o Halll daleidl VY SY) Cray £ dua cald Jais

045035025
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Gl e sl JalSally 330l laal £ s 2(5) By el

Allaay) dilaayi-t Slaaall i) Aalaal) adiall
*2%().000 4.013 1.816 7.288 sl
*%2().003 -2.919 0.022 -0.064 WTI,_,
*2%().000 -3.477 0.017 -0.060 WLEMU,_,
*2%().000 4.002 0.011 0.043 EPU*
*%(.001 3.259 0.010 0.033 EPU~
*%#(.002 -3.024 0.174 -0.525 EMVF+

0.122 -1.550 0.223 -0.346 EMVF~
*%2().002 3.095 0.063 0.196 DWTI);-,
*%2().000 -4.390 0.012 -0.054 D(WLEMU)

0.116 -1.576 0.011 -0.017 D(WLEMU);—,

0.722 0.355 0.010 0.004 D(WLEMU),_,
*#(.036 2.105 0.009 0.018 D(WLEMU),_3

F-Bounds Test
SVl anll Aed | Jaud) ol ded | Ligiaall g F-statistic
3 2.08 10%
3.38 2.39 5%
3.73 2.7 2.5% 470
4.15 3.06 1%

%1 e gsina .(0,0,0.,0,0,2) & Ll slay) @iy (SIC) Jilsd Jlae e alaie¥) 2 :ddaada
(%) %10 «(*%) %5 «(***)
29 4T Lguadll F dilas] dad caly (5) Jsaall J daiasal) w8l e 2l
Jai AN (%10 5 5% ¢2.5% «1%) Liginal) ciligians die dajal) aill e aall e S
ey Aabal) yste g daY) dbish dide JalS Al agag () ad A dll) dua )
Gl g Jadil) Slaad c Lulals Liginn ClBIe 3gng ) peadl) (gaall b ADAN) puis ilis
gy of s g (EPUT EPUY) (ledls (oladyl) Gsleaify) duband) b o) pre
Alag) ol olgas cApalaiBY) dubad) B Gl e (ggine B BaL) pe Bale (38 Ladil) L
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e b ) il are cdsag Dbl el g dals Lgine ADle 2 et Al
oY) pge) (gms S e yi5ag (WLEMU) g} Gsess slaiall (5ol () pae
&S gt e dai (EMVFT) bl agel) (ows il atie seh L ((EMVFY)
(EPUY) Loobeaid¥) dulsad) 3 0l e Hagal dnlad)) deva il of ) Laad dea il

(EPU7) dpld) Laxall il e LS

() Lsines Al Aoy sebs Uadll mpana Jalew Gl el e pnr 3leiy Ly
%5.1 s s dsshall (gaall b Glsl) aiag () Basall Aoy o i 53 5aY) <0.051
by JEd) o e Aol s 2508 e s Lgale Juaniall il (3850 Caa ¢Lg

-(2023) 5,415 Ogbuabor
sl Ja) b Aladdl) Bl i) 1.3.3

snall Ja¥1 & Uadl) mamas lad) (6) ) Jand)

ARDL Error Correction Regression

Allaay) dlaay) T Slaal) Uail) Falaal) el
*%20.001 3.270 0.060 0.196 bwrn=
*%%().000 -6.695 0.008 -0.054 D(WLEMU)
*(.089 -1.710 0.010 -0.017 D(WLEMU)¢—4
0.707 0.376 0.009 0.004 D(WLEMU),—,
*%(.030 2.187 0.008 0.018 D(WLEMU),_3
*%%().000 -5.813 0.011 -0.064 EMC,—4

(%) %10 «(**) %5 ((***) %] i gsine ikadle
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Llldly agall @yustl] Elalae il 1Y) L ddjad Wald Test jlad) ola)

Bpmll G Can puailly Qighll culaY) 8 dblie e ol dblis Gl pe Clhdsd
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Abstract

The issue of structural transformation is understood as a process of export diversification and sophistication.
In fact, a country's ability to shift its production towards more complex manufactured products largely
depends on how closely its current productive capacities align with those required to produce these goods.
The objective of this study is to analyze the determinants of value added in Morocco's industrial sector
throughout the structural transformation process. We applied the ARDL (Autoregressive Distributed Lag)
estimation method over the period from 1995 to 2022. The results confirm the decisive role of technology
in the evolution of economic systems and emphasize the importance of physical capital for a high-
performing manufacturing sector capable of competing globally. Furthermore, the analysis reveals that a
country's level of economic complexity influences the development trajectory of its manufacturing sector.
Therefore, this study is crucial for designing an industrial policy aimed at enhancing Morocco's participation
in value creation within global value chains.
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Determinants of Manufacturing Value Added in Morocco : An application of Bounds Testing
Approach to Cointegration

1. Introduction

In many developing countries, globalization and the expansion of
international markets offer their producers the opportunity to compete in emerging
national and international markets. Thus, the pioneers of development economics
were concerned to describe structural change as a process of labor migration from
the primary sector to the manufacturing sector; they affirmed the superiority of the
latter over the former as an engine of economic development. This raises the
underlying question of “desirable” production, as a generator of economic
development. This process is very important for growth: countries that are able to
improve their exports by developing new economic activities tend to grow faster
(Hausmann and Rodrik, 2003; Hausmann and al., 2007). The increase in economic
complexity is associated with the structural transformation of economies:
diversification of agriculture and extractive industries towards more sophisticated
products. Several studies (Hausmann and al., 2007; Hidalgo and al., 2007; Abdon
and Felipe, 2012; Lectard and Rougier, 2018; McMillan and al., 2019; Guneri and
Yalta, 2021) over the last two decades have addressed the problem of quantifying a
country's productive structure and analyzed the process that must drive these
structural changes.

Although approached as a complex, dynamic social phenomenon by the
pioneers of development economics, structural transformation was relegated to the
status of a simple consequence of economic growth from the early 1980s onwards.
Lectard and Piveteau (2020) point out that, in the development agenda, the principle
of an active industrial policy conducive to structural transformation receded, until
it was replaced by macro-financial stabilization objectives and “basic” institutional
reforms. For the African continent, this substitution of Structural Adjustment
Programs (SAPs) for structural transformation policies was unable to reverse the
early deindustrialization that began in the late 1970s. SAPs favored the transfer of
surplus agricultural labor to low-productivity sectors protected from international
competition, and to service activities disconnected from industry (trade,
construction, etc.), contrary to the objectives of structural transformation (Cadot
and al., 2016).

The Moroccan economy has begun a process of structural transformation,
supported by the sectoral policies implemented and the consolidation of its
international position. The results can be seen in the emergence of new growth
drivers in high value-added industries. In line with the trade opening, liberalization
and economic reform programs of the 1990s, Morocco adopted a selective industrial
strategy in 2005, focusing on seven sectors of activity and, in particular, four new
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global businesses for Morocco: automotive, aeronautics, electronics and offshoring.
This export-oriented industrialization strategy aims to create a favorable and
attractive environment for foreign direct investment, improve the competitiveness
of export industries and diversify the export basket. The Industrial Emergence
Program (2005-2009), followed by the National Pact for Industrial Emergence
(2009-2015), the Industrial Acceleration Plan (2014-2020) and finally the Industrial
Recovery Plan (2021-2023), reflect this same general drive. The structural
transformation of the economy should, therefore, result in an increase in the level
of value added in exported goods.

On the other hand, Moroccan economic trends reveal a number of
characteristics, including a less volatile growth rate and continued dependence on
the performance of the agricultural sector. In fact, the current trend in growth rates
has not led to an improvement in livings standards: GDP per capita has been lower
than the world average, and more particularly than that of emerging countries.
Empirical work on Morocco (EI Mokri, 2016; Lectard, 2017; Saidi, 2019; Haroon
and Francois, 2019; LEA, 2021) reveals the difficulty the country is experiencing
in joining the process leading to greater complexity, deploying in the high-tech
products segment and thus avoiding the trap of what economists Eichengreen, Park
and Shin have called “the trap of middle-income countries”.

The purpose of this study is to contribute to the knowledge base on the
dynamics of economic growth and development. The authors have chosen to study
these dynamics through an analysis of manufacturing value added. While the
analysis of the structural transformation process through indicators such as GDP or
exports has been widely explored in the literature (Lectard, 2017; Liouaeddine,
2021; Daoui and Bouzaidi, 2021), the study of this process through manufacturing
value added, considering diversification and economic complexity, remains a
relatively less discussed issue. In order to confirm the role that export diversification
and sophistication could play in accelerating the structural transformation process,
we will analyze the determinants of value added in Morocco's industrial sector
throughout the structural transformation process, focusing on the changes they are
undergoing in terms of economic complexity. The motivation for this research
guestion stems, in the first instance, from the slowness of the economic
development process observed, particularly in developing countries of which
Morocco is a part. Despite the efforts made by these economies to open up, stabilize
their macroeconomic frameworks and gradually adapt their institutional
frameworks, few of them have succeeded in making the transition to the category
of advanced, high-income countries. Secondly, few studies have attempted to
empirically investigate the determinants of Morocco's manufacturing performance.
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Our particularity here is to use manufacturing value added per capita as an indicator.
To address this question, we first present an overview of the literature. Then, we
describe the methodology and model adopted, and finally we focus on the analysis
and interpretation of the results.

2. Literature review

Over the last two decades, interest in issues related to development and
territorial competitiveness has gained momentum. This intensified attention to the
development of nations (Porter, 1991, 1993), large urban centres and regions or
territories has resulted in the development of models aiming to explain the reason
why and how some agglomerates are more successful in developing and progressing
than others (Asheim, Moodyson and Todtling, 2011; Boschma, 2004). Previously,
Porter (1991) had suggested that a country could not be simultaneously competitive
in all the industries of its economy. In his analysis, competitiveness is an amorphous
concept, and only prosperity is relevant. In order to achieve long-term prosperity,
each country must improve its productivity by employing its productive resources
efficiently: this leads jointly to an increase in the level of wealth and the standard
of living of its inhabitants. Thus, in order to sustain a certain level of productivity
growth, each country relies on the individual capacity of its companies to improve
their productivity by introducing higher-quality, technologically superior products,
or by including products with highly sophisticated knowledge and productive skills.

New Theories of International Trade (Krugman, 1981; Melitz, 2003) and
Geofigure Economics (Krugman, 1991; Baldwin and Okubo, 2006; Ottaviano,
2011) have enriched the theoretical field: indeed, international openness or regional
integration highlight the presence of spatial inequalities in economic development
between territories. This phenomenon of spatial polarization is based on the
canonical center-periphery model initially developed by Krugman (1991), whose
recent extensions to models with heterogeneous firms (Baldwin and Okubo, 2006)
suggest that processes of agglomeration and firm selection segment economic
space. In this context, the most efficient companies cluster close together, while the
least efficient are pushed to the periphery: spatial development is therefore not
homogeneous from one area to another. In addition to New Theories of International
Trade and Geofigure Economics, the emergence of new industrial superpowers, the
reconstruction of the world market following the appearance of new competitors,
and the growing spatial inequalities in economic development between countries
are all arguments justifying the adoption of individual strategies to re-position
countries on the international stage. Each country is faced with a weakening of its
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competitive strengths and must adapt accordingly, even if this means abandoning
old leadership positions to create new ones.

Indeed, the economic performance of countries is initially based on their
natural resources, their factor endowments, their intrinsic competitive advantages
in terms of, for example human capital, infrastructure and/or institutions. In that
sense, Imbs and Wacziarg (2003) state that the relationship between sectoral
diversification of exports and the evolution of income per capita differs according
to the level of development reached by the economies. Indeed, during the early
stages of a country's economic development, the specialization mechanism is
guided by the exploitation of available natural resources and factor endowments.
Thus, high-income countries relocate production requiring factors of production
that they no longer possess in abundance and specialize in technology- and R&D-
intensive activities. On the other hand, countries far from the technological frontier,
having accumulated few factor endowments, have little opportunity to diversify, but
have access to technologies already developed in high-income economies (Klinger
and Lederman, 2011). Innovation consists of the introduction of new intermediate
products into the production process and the creation of new products globally. As
economies grow, they approach the technological frontier, so the innovation process
will mutate from imitation to the introduction of new goods. Thus, the positioning
of a country in relation to the technological frontier necessarily impacts its
innovation process. Moreover, developed countries that already have a diversified
productive structure have fewer opportunities for diversification than developing
economies (Cadot and al. 2011). As a result, it seems that the force of diversification
dominates low-income countries, where as the force of specialization dominates
high-income countries.

Hausmann and al. (2007), have empirically proven that country
specializations have considerable effects on the level of economic development.
Some productions are therefore more promising than others. Thus, the differences
between countries in terms of productivity, wealth creation and therefore in terms
of GDP per capita could be explained by differences in economic complexity.
Hidalgo and Hausmann (2009), then Hausmann and Hidalgo (2011) present
economic complexity as a dual-component structure : country/products, within
which countries are connected to the products they export. This structure is the
result of an initially tripartite structure : country/productive capacities/products. In
other words, the country/productive capacities pair expresses each country's
endowment of productive skills, and the productive capacities/products pair
designates the technological content introduced into the exported goods. The links
between countries and products thus provide information on the availability of an
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economy's productive capacities. The approach of Hidalgo and Hausmann (2009)
and Hausmann and Hidalgo (2011) builds a theory of accumulation of productive
capacities through two processes. First, a process through which nations discover
new products as a result of the interaction of the initial productive skills at their
disposal (a very diverse stock of knowledge, know-how and capabilities within an
economy, of which each individual holds a limited share). Second, a process
through which nations combine new productive skills with old ones to produce new
goods. This process will then depend on the interactions and complementarities
between these individual capabilities that can be combined through complex
organizations, particularly firms and markets. According to Hidalgo and Hausmann
(2009 ; 2011), economic complexity thus explains the differences observed between
countries in terms of economic development.

At the empirical level, Nagengast and Stehrer (2015) argue that analysis in
value-added is a better approach since bilateral trade cannot be measured only by
the flows between two partners since a third country often influences a significant
portion of their trade. Second, the relationship between income and international
trade flows is also affected when trade in value-added is counted. Al-Hashimi and
al. (2015) estimate that external shocks may be more dangerous for trade in value-
added since this trade is concentrated in durable goods sectors whose income
elasticity is higher. Therefore, economies in which the manufacturing industry is
heterogeneous and concentrated may be adversely affected unless trade policy
measures are applied to level out the effects of adverse demand shocks. In their
work, Sotomayor and Barajas-Escamilla (2020), they examine the global
manufacturing production as well as the determining factors of trade in value-added
for the 2003-2018 period using GMM model and they corroborate the significance
of the U.S. industrial activity as a determinant of the trade in value-added. However,
they found that traditional variables, such as foreign direct investment, are not
significant. The empirical results of paper of Aggarwal and al. (2021) reveal that
sectoral India’s domestic value added in exports for manufacturing industries
content over 2000-2015 is positively influenced by both domestic capital and
foreign direct investment (FDI), and labour skill intensity, but negatively influenced
by the presence of unskilled workers. Moreover, FDI inflows in sectors
characterized by high skill-intensity and high-relative growth rate play a crucial role
in influencing domestic value added content. Finally, the presence of larger and
more capital-intensive firms is found to be a major driver of domestic value added.
Also, Woon Shin Yee (2023) evaluate, in her study, the effects of the selected
independent variables on the value-added of manufacturing in Malaysie using a
multi regression analysis. Results obtained indicate that the exports of goods and
services, net inflows of foreign direct investment are statistically significant in
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determining the manufacturing growth. To estimate determinant factors of
Manufacturing Value-Added in Ethiopia (Alemnew Mekonnen, 2022), the
Autoregressive Distributive Lag (ARDL) model was used for time series data. The
study identified key reasons and determinants that limit manufacturing value-added
share : volatile political environments, the tendency of major fabrication subsectors
to decline, Total Factor Productivity remaining small and stagnant, and others.
According to the empirical study, in the long run, GDP per capita and Foreign Direct
Investment variables have shown a significant positive association, whereas the real
exchange rate index has a negative correlation with Manufacturing Value-Added.

Regarding the empirical evidence for Morocco, several studies have examined
the determinants of industrial sector, and its effects on the economic performance
of the sector and on the economy in general. Hamdaoui &Bouayad (2019) show the
existence of a correlation between the degree of vertical integration and market
factors. Thus, the degree of integration of industries is explained, essentially, by the
basic conditions and the structures of the industrial sector, particularly, the degree
of concentration, the capital intensity, the level of the barriers to entry, the
importance of economies of scale and the rate of sales growth. On another sudy, the
results of the econometric analysis (Mouelhi & Ghazali, 2020) of three Middle East
and North Africa (MENA) countries : Tunisia, Morocco and Egypt suggest a
significant and positive association between investment and structural change as
capital accumulation increases the future productive capacity and triggers
reallocative efficiency. The human capital quality and availability has a positive and
significant impact on structural change. Trade openness is also expected to boost
structural transformations. However, labour market rigidity hampers structural
transformation. On the other hand, John, A. (2017) has empirically assesses the key
drivers of manufacturing value added in the sub-region using a time series cross-
sectional data set of the countries for the period, 1990 to 2014. Two estimation
techniques, the pooled panel OLS regression with year fixed effects and the 1V-
2SLS estimation procedure, were used. The following factors are found to exert
significant positive effect on manufacturing added in North Africa: secondary
education, agricultural land, domestic credit to the private sector, trade openness,
inward stock of FDI, population size, and ICT infrastructure/technology. Also, the
results indicate that dependence on oil, mineral and natural gas rents, domestic
investment rate, political globalization, institutionalized democracy, age
dependency ratio (young), and civil violence have significant negative effect on
manufacturing added value in the sub-region. As a matter of fact, Morocco has
chosen to develop an integrated economy in global businesses. This country relies
on a long-term political vision and some modern infrastructures. The government
provides a subsidy to industrial ecosystems and supervises access to bank credits.
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Various international institutions recognize the model of integration of the
Moroccan economy in the different Global value chains as an effective model
(Policy Center For the New South, 2022).

3. Methodology and model specification

To examine the factors that may be hindering the performance of the
industrial sector in Morocco, we use the following econometric approach. First,
neoclassical variables controlling a country's factor endowments will be analyzed,
based on the economic theories (theories of absolute and comparative advantage)
of Adam Smith (1776) and David Ricardo (1817), to determine whether they
explain variation in manufacturing sector performance over time. In this first set of
variables, the factor endowments of countries that would appear in a standard
production function are weighted by, among other things, capital per worker and
total factor productivity.

On the other hand, the literature review shows that countries with higher
levels of economic complexity and, consequently, more productive capacity, are
more likely to have strong manufacturing sectors. Thus, the economic complexity
index devised by Hausmann et al. (2011) and the number of firms created are
included as control variables for the country's productive capabilities. Furthermore,
inflation is an important determinant of production costs, the demand for
manufactured goods, and the sector's international competitiveness (Blanchard and
Johnson, 2013). Its impact can be direct (on costs and prices) or indirect (through
economic expectations, monetary policy and wage adjustments).

The purpose of this section is to analyse the contribution of structural
transformation to manufacturing value added in morocco and its determinants. Our
study covers the period from 1995 to 2022. To this end, we employed the ARDL
model, which belongs to the class of dynamic models, captures temporal effects
(Auto Regressive Distributed Lag model, Pesaran and al. (1996); Pesaran and al.
(2001); Pesaran (2015)). The ARDL model, is presented as follows (Y;: endogenous
variable and X;: exogenous variables):
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Yt = (.P + alyt_l + -+ ath_p + bOXt + -+ qut—q + et
Thus:

P q
Yt = (.p + Z ath_i + let—l + Zt + et
i=1 i=0
We note that (by) explains the short-term effect that (X;) has on (¥;). To explain the
long-term effect that (X;) has on (Y;), we need to calculate (1) from the long-term
relationship:

Yi=k+A+X,+u
With:
A=3¥bi/(1-Xa;)

Accordingly, this model allows, on the one hand, to test long-term relationships
using the “bounds test” on series that are not integrated of the same order and, on
the other hand, to reach better estimates on small sample sizes as attested by
Narayan (2005). Therefore, we apply this approach to analysis the determinants of
the Moroccan industrial sector's performance. The model proposed in our study is
based on the empirical literature on the subject, mainly the work of Haroon and al.
(2019). The ARDL model is presented as follows:

ALn(MVA,) = ag + ¥}_,a;AlInMVA,_; + ¥, a,AInTFP,_; +

Y1 oasAINCAPIT,_; + Y1 a,AInINF,_; + Y1  asAlnECI,_; +

Y1 o agAINCREAT,_; + byInMVA,_4 + b,InTFP,_; + b3InCAPIT, 4 +
byInINF,;_q + bsInECI;_{ + bgInCREAT,_; + e,

With: A: first difference operator, In is the natural logarithm; a,: constant;
a,, ..., ag: coefficients of the short-term effects; by, ..., bg: coefficients of the long-
term dynamics of the model, and e;~idd (0, o) the error term (white noise).

This equation will be estimated using cointegration methods applied to non-
stationary variables (selected on the basis of the literature review). To this end, we
consider annual data covering the period from 1995 to 2022, mainly from
UNIDOW, the World Bank and OMPIC®:

(@ United Nations Industrial Development Organization.
@ Moroccan Industrial and Commercial Property Office.
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Manufacturing value added (MVA): It is generally accepted that manufacturing
value added should be related to a scale variable such as GDP or population to
reflect the importance of the manufacturing sector in an economy. Nevertheless,
MVA as a share of GDP depends on the evolution of all the sectors making up the
Gross Domestic Product (Goujon and Kafando, 2011; Guillaumont and al., 2018).
Thus, its evolution reflects its relative share of the rest of the sectors®. To avoid
this bias, we mobilize the ratio most widely used in the literature: MVA per capita
(in constant dollars).

Total Factor Productivity (TFP): refers to the overall productivity of production
factors over time. TFP is calculated using data on capital stock, labour input and
labour income share®,

Fixed capital per worker (CAPIT): indicates the logarithm of fixed capital per
worker. It is calculated based on employment and capital stock data.

Number of companies created (CREAT): defined as the ability to identify and
exploit business opportunities by creating new companies or expanding existing
business activities. Data on new companies is provided by OMPIC.

Inflation rate (INF): can indirectly have an impact on the industry in several ways.
For instance, if production costs rise as a result of inflation, this can affect
processing companies’ profit margins, reducing their ability to invest in research
and development or modernise their equipment. It can also lead to lower production
or higher selling prices, which can affect the industry's competitiveness.

Economic Complexity Index (ECI): The economic complexity index measures
the diversity and sophistication of national economies. Countries with a high
economic complexity index are often those with more diversified and sophisticated
economies. Moreover, economies with a high complexity index are often associated
with high levels of innovation, as the complexity of product production requires
higher levels of technical skills and knowledge.

@) The use of industrial data must therefore be considered with the greatest attention, as they can
incorporate data relating to the extractive industry whose activity depends on the wealth of natural
resources, as well as those relating to manufacturing industry.

) See Feenstra and al. (2015) for more details.
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2. Results analysis®
e Stationarity tests®

To study the variables’ stationarity and define the cointegration order, we used the
Augmented Dickey-Fuller (ADF) and phillips Perron tests for each variable (in the
presence of intercept and, trend and intercept). The results are summarized in the
following table:

Table (1): Stationarity test results

p-value Result

Variable Augmented Phillips Perron

Dickey-Fuller
MVA 0.977 1(0) 0.997 1(0) Integrated of the 1% order
D(MVA) 0.000 1(1) 0.000 1(1)
TFP 0.018 (0) 0.043 (0) Stationary
CAPIT 0.869 1(0) 0.831 1(0) Integrated of the 1% order
D(CAPIT) 0.018 1(1) 0.049 1(1)
INF 0.023 1(0) 0.000 1(0) Stationary
ECI 0.309 1(0) 0.310 1(0) Integrated of the 1% order
D(ECI) 0.000 I(1) 0.000 1(1)
CREAT 0.822 1(0) 0.932 1(0) Integrated of the 1% order
D(CREAT) 0.001 1(1) 0.001 I(1)

® The estimates are based on Eviews.

® We have carefully addressed the issue of multicollinearity between the variables: capital per worker
and total factor productivity. A multicollinearity test was conducted, and when signs of high
collinearity were detected, we used the method of transforming the variables to reduce the
correlation and improve the stability of the model.
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*This table presents the results of the Augmented Dickey-Fuller (ADF) and
Phillips-Perron (PP) tests for several economic variables. The "p-value" column
indicates the test values, while the "Result" column specifies the stationarity status
of the series: 1(0) indicates the variable is integrated of order 0 (hon-stationary), and
I(1) means the series becomes stationary after first differencing.

Except for total factor productivity and inflation, all the studied series are non-
stationary in level. However, the table 1 shows that the variables become stationary
after the first difference (integrated of the first order). The results obtained therefore
imply the possible existence of a cointegrating relationship between the different
studied variables.

o Determination of the optimal ARDL model

We now proceed to study cointegration using the methods of Pesaran and al. (2001)
and Narayan (2005) for a small sample, as the Johansen test is adopted in cases
where the series are integrated of the same order, while the “bounds test to
cointegration” is adopted in cases where the series are integrated of two different
orders I (0) and I (1). However, this does not exclude the adoption of the “bounds
test” in cases where the series are integrated in the same order. In this respect, this
approach was selected given our interest in ARDL models (AutoRegressive
Distributed Lag), and to overcome the Johansen test requirement concerning the
same order of integration. However, this model, which serves as the basis for the
staggered lag cointegration test (Pesaran and al. (2001)) generally takes the form of
an error-correction model.

We will use Akaike's information criterion to select the optimal ARDL model, the
one that offers statistically significant results with the least parameters (table 2).
Below are the estimation results for the ARDL model selected: ARDL (2, 1, 2, 0,
1,2).
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Table (2): ARDL model estimation results

Variable Coefficient Prob.
MVA (-1) 0.545 0.009
MVA (-2) -0.313 0.153
(CAPIT) -0.459 0.062
CAPIT (-1) 0.481 0.028
CREAT 0.491 0.024
CREAT (-1) -0.157 0.349
CREAT (-2) 0.164 0.222
ECI -0.077 0.609
INFL 0.036 0.197
INFL (-1) 0.040 0.106
TFP 0.052 0.938
TFP (-1) 0.797 0.126
TFP (-2) 1.692 0.002
C 0.776 0.218

R? 0.981

Adjusted R? 0.944

F-statistic 94.37

Prob. 0.000
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*The table presents the results of the Autoregressive Distributed Lag (ARDL)
model estimation. The "Coefficient" column shows the estimated coefficients for
each variable, and the "Prob." column provides the p-values for the corresponding
coefficients. Significant variables are those with p-values less than 0.05.

e Model validation

The specification obtained in the ARDL model (2, 1, 2, 0, 1, 2) is globally
satisfactory. Indeed, the model can explain 94.4% of the observed variability in
manufacturing value added. In addition, the difference between R? and adjusted R?
is close to 0, equal to 0.037). As for the robustness tests ((table 3), the null
hypothesis is accepted for all the tests, so the residuals meet the model's validity
conditions, namely the absence of autocorrelation, the existence of Normality and
Homoscedasticity.

Table (3): Diagnostic tests on the ARDL model

Test hypothesis Test F-Statistic | Probability

Autocorrelation Breusch-Godfrey Serial 4.82 0.06
Correlation LM Test

Heteroskedasticity Breusch-Pagan-Godfrey 0.74 0.70

Normality Jarque-Berra 0.84 0.65

* This table presents the results of diagnostic tests for the ARDL model. The tests
include:

Autocorrelation (Breusch-Godfrey Serial Correlation LM Test) with a p-value of
0.06, indicating no significant autocorrelation.

Heteroskedasticity (Breusch-Pagan-Godfrey test) with a p-value of 0.70, showing
no heteroskedasticity.

Normality (Jarque-Bera test) with a p-value of 0.65, suggesting normally distributed
residuals.

e Testing for cointegration at the ARDL model bounds: Bounds test

The following table shows the values of the Bounds test, which uses Fisher's test to
verify the cointegration hypotheses. We test the null hypothesis of no cointegration
against the alternative hypothesis of the existence of a cointegrating relationship,
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following the approaches of Pesaran and al. (2001) and Narayan (2005) for small
samples. The test procedure is such that we have to compare the boundary values
with the Fisher value. If the Fisher value is greater than the upper bound, we reject
the null hypothesis (Ho: there are no long-term relationships), while in the opposite
case, where the Fisher value is less than the lower bound, we accept the null
hypothesis.

Table (4): Bounds test

F-test at bounds

Test statistic Value Bounds critical values

F-Statistic 13.72 Signif. 1(0) (1)

k S 10% 2.508 3.763
5% 3.037 4.443
1% 4.257 6.04

*This table shows the F-statistic of 13.72 for the ARDL model and the critical
values for the bounds test at significance levels of 10%, 5%, and 1%.

Table 4 on the Bounds test shows that the Fisher statistic, which takes the value of
(13.72), is higher than the first upper bound, which is (6.04) at the 1% threshold.
We therefore reject the null hypothesis of the inexistence of a cointegrating
relationship and accept the alternative hypothesis of the existence of a cointegrating
relationship between the selected variables. We can therefore proceed to estimate
the long- and short-term relationships of our ARDL cointegration model.

e Short- and long-term relationships: ARDL model

The estimates obtained in Table 5 below show that the adjustment coefficient is
negative and statistically significant, consequently implying the existence of a
mechanism for returning to the equilibrium of the Manufacturing value added in the
long run. The value of this coefficient is -0.768. The lower section exhibits the
coefficients relating to the effects of the various selected variables on manufacturing
value added in the long term. The obtained results corroborate the theoretical
prerequisites. In the long term, the variable reflecting the number of companies
created (CREAT) per year has a positive impact on manufacturing value added per
capita. Thus, a 1% increase in the number of companies created could contribute to
a 0.64% rise in value added in the processing industry. Indeed, entrepreneurship is
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considered to be one of the key factors for a growing economy and for any nation
aiming to be competitive. Moreover, in accordance with theory, inflation (INF) has
a negative effect on the industrial sector: a 1% increase in inflation can reduce its
value added by 0.10% in the long term. However, following a negative external
shock, an inflationary spiral can still be triggered by imported inflation, the scale of
whose effect depends on the import price elasticity and/or low productivity that
generally characterizes developing countries such as Morocco. The coefficient for
the variable fixed capital per worker (CAPITA) is positive and statistically
significant, confirming the importance of physical capital endowment in a high-
performance manufacturing sector capable of facing global competition. In fact, the
production process for manufactured goods requires a relatively higher level of
capital per employee, so conditions of access to financing for productive investment
should be less restrictive to encourage companies to improve their production. Also,
increasing physical capital modifies production quantitatively through capacity
investments, which make workers more efficient, thus increasing the supply of
goods and services, and consequently stimulating the country's economic growth.
A positive and significant sign for the variable measuring total factor productivity
(TFP), reflecting the country's technological level, corroborates the decisive role of
technology in the evolution of economic systems and the improvement of
productivity. In general, manufacturing products require a high technological
content, and those countries best able to acquire it are best placed to develop their
manufacturing sector. According to our empirical findings, a 1% increase in total
factor productivity boosts manufacturing value added by 0.33% in Morocco.
Finally, the coefficient for the economic complexity index variable (ECI), is
positive and statistically significant. This implies that the higher a country's level of
economic complexity, the more likely it is to have an export portfolio of diversified
and highly sophisticated products. The analysis confirms Hausmann and Hidalgo's
results (2014), who argue that the level of economic complexity of a country
influences its future growth path. Moreover, these results suggest that the
development gaps observed between countries can be explained by the differences
in their economic complexity. Then, Economic complexity therefore illustrates the
need for a structural transformation of countries' productive activities (Lectard,
2017). More specifically, this trajectory is based on oriented diversification, i.e.
diversification into products that are closely related to one another, and which
contribute to the creation of new productive activities whose foundations are
interwoven with the countries' initial specializations. As a result, Morocco needs to
move towards new paths of prosperity, based on the accumulation of present
knowledge and productive skills as a foundation for the structure of future exports.
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Table (5): Short- and long-term relationships estimate

Manufacturing value added per capita

Variable Short-term relationship
Coefficient Prob.
C 0.775 0.000
D(MVAC(-1)) 0.313 0.009
D(CAPIT) -0.459 0.000
D(CREAT) 0.491 0.000
D(CREAT (-1)) -1.163 0.069
D(INFL) 0.036 0.001
D(TFP) 0.051 0.842
D(TFP (-1)) -1.692 0.001
Adjustment coefficient -0,768 0.000

Long-term relationship

Coefficient Prob.
CREAT 0.649 0.005
CAPIT 0.028 0.007
TFP 0.330 0.015
ECI 0.115 0.046
INF -0.100 0.050

CointEq = MVA — (0.649 « CREAT + 0.028 + CAPIT + 0.330 + TFP + 0.115 « ECI — 0.100 * INF)

*This table presents the estimated coefficients and probabilities for both short-term and long-term
relationships between the manufacturing value added per capita (MVA) and other economic variables.
The cointegrating equation is provided, where MVA is expressed as a function of the long-term
relationship with CREAT, CAPIT, TFP, ECI, and INF. The short-term coefficients are reported for the
first differences of the variables.

4. Conclusion

The aim of this work is to study the process of structural transformation in
Morocco by analyzing the determinants of industrial value added. Firstly, we
presented an overview of the theoretical and empirical literature dealing with this
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issue. Then, we applied an autoregressive Autoregressive Distributed Lag model
over the period 1995-2022. The results obtained were consistent with the
conclusions found in the theoretical and empirical literature, as a matter of fact, our
dynamic model confirms the importance of creation of new firms, and the fixed
capital per worker in a high-performance manufacturing sector. Also, the variable
measuring total factor productivity, corroborates the decisive role of technology in
the evolution of economic systems and the improvement of productivity. Moreover,
in accordance with theory, inflation has a negative effect on the industrial sector.
Regarding the link between economic complexity index and the performance of the
manufacturing sector, the results show that the complexity and sophistication of an
economy's export structures is positively related to its manufacturing performance.
We conclude that a country's productive capacity, as reflected in its current export
portfolio, is a major constraint on the value added of its industrial sector.

The results essentially suggest that, the structural transformation of the
Moroccan economic structure mainly involves the constant diversification of a
domestic economy towards new, increasingly sophisticated forms of manufacturing
activity and production. More specifically, the latter is based on oriented
diversification, i.e. diversification into products that are close to one another, and
which contribute to the creation of new productive activities whose foundations are
interwoven with the country's initial specializations. In this case. This
diversification in complementary activities leads, ultimately, to an increase in long-
term economic performance. This refers to the principle of “smart specialization”,
which makes it possible to identify the specializations that are most conducive to
economic growth, in which an economy has comparative advantages over its
competitors, through a process of self-discovery. Indeed, the slow transition of
developing countries to higher levels of complexity is partly attributable to the
uncertainties and higher discovery costs faced by entrepreneurs in developing
countries when trying to diversify into more complex and sophisticated products.
Similarly, an increase in manufacturing value added implies that the economy in
guestion must combine all the factors likely to allow it to move from a level of
technological development based on the imitation and adaptation of existing foreign
technologies, to a phase where industrialization is essentially driven by creative
knowledge. Building on the results presented in this study and insights from the
experiences of successful countries, several proposals have been outlined to

This concept has been defined in the context of European regional policies to support economic ’
growth up to 2020, against a backdrop of increasing disparities in economic development and wealth
levels between European regions.
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accelerate the structural transformation process. These proposals are articulated
around two points:

Seizing Opportunities Across All Sectors: Harnessing new growth opportunities
would help expand national wealth and create sustainable employment. In the
primary sector, industries such as agri-food could serve as key growth drivers,
improving the living standards of rural populations. Strengthening the integration
of the agri-food industry into global production networks and aligning with
international market standards would enhance export performance. In the industrial
sector, improving competitiveness and broadening the production base would
provide new momentum, further diversifying the export portfolio.

Enhancing Investment in Research and Development (R&D) and Innovation:
The quality of human capital is crucial for the structural transformation of the
national economy and its long-term sustainability. To achieve this, it is essential to
promote both initial and ongoing technical training, support research and
innovation, and foster partnerships between the private sector and academic
institutions. Additionally, discovering new products requires significant resources,
which can be challenging for small and medium-sized enterprises. These resources
are necessary to explore new markets, acquire advanced technologies, and
strengthen human capital, allowing companies to adapt their workforce to new and
emerging sectors.

In terms of future research directions, it seems relevant to analyze the factors that
could enhance a country's level of complexity. The analysis conducted has shown
that the peripheral nature of a country's export portfolio affects its ability to undergo
a successful structural transformation. Identifying the factors that facilitate the
transition from a stage of technological development based on the imitation and
adaptation of existing foreign technologies to one where progress is primarily
driven by innovation seems valuable. This could therefore be the subject of future
complementary research. This reasoning is supported by two key arguments. First,
the economic literature lacks a comprehensive list of the theoretical determinants
of economic complexity. Second, there are very few empirical studies addressing
the determinants of economic complexity (Hidalgo and Hausmann, 2009; Daude et
al., 2014; Blyde, 2014). Thus, this issue could bring attention to the challenges
related to the phenomenon of economic complexity in countries.

-23-



Determinants of Manufacturing Value Added in Morocco : An application of Bounds Testing
Approach to Cointegration

References

Aggarwal, S., Chakraborty, D., and Bhattacharyya, R. (2021). "Determinants of
Domestic Value Added in Exports : Empirical Evidence from India’s
Manufacturing Sectors". Global Business Review, 0(0).

Alemnew Mekonnen Wolde (2022). "Manufacturing Value-Added (MVA) Share
Development in Ethiopia : Causes and Determinants”. China-USA Business
Review, Vol. 21, No. 2, 70 — 88.

Al-Hashimi, A., F. Skudelny, E. Vaccarino, and J. Worz. (2015). "The Trade and
Demand Nexus : Do Global Value Chains Matter," In Amador, J. and di Mauro, F.
(edited by). The Age of Global Value Chains: Maps and Policy Issues. CEPR Press,
132-147.

Amachraa, A. and Quelin, B. (2022). "Morocco Emergence in Global Value Chains:
Four exemplary industries”. Policy Center For the New South, 2022. PP - 07/22.

Asheim, B., Moodysson, J. and Todtling, F. (2011). "Constructing regional
advantage: Platform policies based on related variety and differentiated knowledge
bases", Regional Studies, 45(7), 893-904.

Baldwin, R. E. and Okubo, T. (2006). "Heterogeneous firms, agglomeration and
economic geography : Spatial selection and sorting”. Journal of Economic
Geography, (6(3)).

Blanchard, O. and Johnson, D. (2013). Macroeconomics: global edition (6th.
ed). harlow : pearson.

Blyde, J. (2014). " Synchronized Factories: Latin America and the Caribbean in the
Era of Global Value Chains". Washington: Inter-American Development Bank.

Boschma, R. (2004). "Competitive regions: Introduction to the special issue."
Regional Studies, 38(9), 1001-1004.

Cadot, O., Carrére, C. and Strauss-Kahn, V. (2011). "Export diversification :
What’s behind the hump ?". The Review of Economics and Statistics, (93(2)).

Cadot, O., de Melo, J., Plane, P., Wagner, L. and Woldemichael, M.T. (2016).
"Industrialisation et transformation structurelle : I’ Afrique subsaharienne peut-elle
se développer sans usines ? " Revue d'économie du développement, 24(2), PP: 19-
49.

-24-



Sara Labrar
Mohammed Hassainate

Daoui, F. and Bouzaidi, T. D. (2021). "La convergence dans les pays africains: une
approche par la complexité économique ". Laboratoire d’Economie Appliquée
(LEA). Université Mohammed V de Rabat.

Daude, C., Nagengast, A. and Perea, J. R. (2014). "Productive Capabilities:
An Empirical Investigation of their Determinants”. Working Paper 321.
Paris. France: OECD Development Centre.

Diao, X., McMillan, M., Rodrik, D. (2019). "The Recent Growth Boom in
Developing Economies: A Structural-Change Perspective”. In: Nissanke, M.,
Ocampo, J.A. (eds) The Palgrave Handbook of Development Economics. Palgrave
Macmillan, Cham.

El Mokri, K. (2016). "Le défi de la transformation économique structurelle : une
analyse par la complexité économique,” Research papers & Policy papers on
Economic Trends and Policies 1624, Policy Center for the New South.

Feenstra, R. C., Inklaar. R. and Timmer, M.P. (2015). "The Next Generation of the
Penn World Table". American Economic Review, 105(10), 3150-3182.

Felipe, J., Abdon, A. et Kumar, U. (2012). "Tracking the middle-income trap: What
is it, who is in it, and why? ", Working Paper 715. Levy Economics Institute of Bard
College. Asian Development Bank.

Goujon, M. and Kafando. C. (2011). " Caractéristiques structurelles and
industrialisation en Afrique : une premiere exploration”, Etudes et Documents
CERDI, 33.

Guillaumont, J. S. and Hua, P. (2018). " Taux de change réel et production
manufacturiere en Afrique : quels impacts ? ", Revue d'‘économie du
développement, 2018/2 Vol. 26. 83 a 112.

Guneri, B. & Yasemin Yalta, A. (2021). "Does economic complexity reduce output
volatility in developing countries?,” Bulletin of Economic Research, Wiley
Blackwell, vol. 73(3), pages 411-431, July.

Hamdaoui, M. and Bouayad, B. (2019). "Determinants and Effects of Vertical
Integration on the Performance of Moroccan Manufacturing”. Athens Journal of
Mediterranean Studies- Volume 5, Issue 1 — Pages 57-78.

Haroon, B., Frangois, S. and Christopher, R. 2019. " Comprendre les déterminants
du malaise du secteur manufacturier en Afrique”, in : Inégalités de revenus en
Afrique subsaharienne, sous la direction de Haroon Borhat et Francois Steenkamp.
United Nations, pp : 110-135.

-25-


https://ideas.repec.org/a/bla/buecrs/v73y2021i3p411-431.html
https://ideas.repec.org/a/bla/buecrs/v73y2021i3p411-431.html
https://ideas.repec.org/s/bla/buecrs.html
https://www.un-ilibrary.org/search?value1=Fran%C3%A7ois+Steenkamp&option1=author&noRedirect=true
https://www.un-ilibrary.org/content/books/9789210607117
https://www.un-ilibrary.org/content/books/9789210607117
https://www.un-ilibrary.org/search?value1=Fran%C3%A7ois+Steenkamp&option1=author&noRedirect=true

Determinants of Manufacturing Value Added in Morocco : An application of Bounds Testing
Approach to Cointegration

Hausmann, R and Hidalgo, C. A. (2011). "The network structure of economic
output". Journal of Economic Growth, (16(4)).

Hausmann, R. and D. Rodrik. (2003). "Economic Development as Self Discovery".
Journal of Development Economics.

Hausmann, R. Hwang, J. and Rodrik, D. (2007). "What you export matters".
Journal of Economic Growth, (12(1)).

Hausmann, R., Hidalgo, C. A., Bustos, S., Coscia, M., Simoes, A., and Yildirim,
M. A. (2014). "The atlas of economic complexity: Mapping paths to prosperity".
MIT Press.

Hausmann, R., Hidalgo, C.A., Bustos, S., Coscia. M., Chung, S., Jimenez, J.,
Simoes, A. and Yildirim, M. A. (2011). "The atlas of economic complexity:
Mapping paths to prosperity". New Hampshire, Puritan Press.

Hidalgo, C. A. and Hausmann, R. (2009). "The building blocks of economic
complexity".

proceedings in the National Academy of Sciences of the United States of America,
(106(26)).

Hidalgo, C.A., Klinger, B, Barabasi, A.-L. and Hausmann, R. (2007). "The product
space conditions the development of nations". Science, New Series, 317(5837), pp
: 482-487.

Imbs, J. and Wacziarg, R. (2003). "Stages of diversification". American Economic
Review, (93(1)).

John, C., A. (2017). "Manufacturing value added development in north africa:
analysis of key drivers". Asian Development Policy Review ISSN(e). Vol. 5, No.
4,281-298.

Klinger, B. and Lederman. D. (2011). "Export discoveries, diversification and
barriers to entry". Economic Systems, 35(1), PP : 64-83.

Krugman, P. R. (1981). "Intraindustry specialization and the gains from trade".
Journal of Political Economy, (89(5)).

Krugman, P. R. (1991). "Increasing returns and economic geography". Journal of
Political Economy, (99(3)).

Laboratoire d’Economie Appliquée (2021). Complexité, transformations
structurelles et convergence économique. Ouvrage collectif. Université
Mohammed V de Rabat.

-26-



Sara Labrar
Mohammed Hassainate

Labrar, S., Zouiri, L. and Allali, 1. (2023). "Structural Transformation and
Economic Growth in Africa: An Economic Complexity Approach”. Review of
Economics and Finance, 21, 1946-1955.

Lectard, P. & Rougier, E. (2018). "Can Developing Countries Gain from Defying
Comparative Advantage ? Distance to Comparative Advantage, Export
Diversification and Sophistication, and the Dynamics of Specialization," World
Development, Elsevier, vol. 102(C), pages 90-110.

Lectard, P. (2017). " Chaines de valeur et Transformation structurelle soutenable”.
Document de travail, n°292, Banque africaine de développement.

Lectard, P. and Piveteau, A. (2020). " Sortir de I’impasse exportatrice. Les
enseignements de I’ analyse du profil des exportations marocaines". Noureddine El
Aoufi Bernard Billaudot.
Made in Maroc - Made i |n Monde. Industrialisation et développement, 1, Economie
Critique, pp.175-204, 978-9920-38- 211-3.

Liouaeddine, M. and Moussir, C.E. (2021). " Complexité économique comme
levier de transformation structurelle des pays en développement: Convergence ou
divergence". Laboratoire d’Economie Appliquée (LEA). Université Mohammed V
de Rabat.

Maritza Sotomayor Sotomayor and Maria del Rosio Barajas-Escamilla. (2020).
"Global Manufacturing Production : An Analysis and Determinants for Mexico's
Trade in Value-Added". International Journal of Applied Economics, 17(2), 30-49

Melitz, M. (2003). "The impact of trade on intra-industry reallocations and
aggregate industry productivity". Econometrica, (71(6)).

Mouelhi, R. and Ghazali, M. (2020). "Structural transformation in Egypt, Morocco
and Tunisia: Patterns, drivers and constraints". Econ Transit Institut Change. 35—
61.

Nagengast, A. J., and R. Stehrer. (2015). "Global Value Chains and the Great
Collapse in Value Added Trade," In Amador, J. & di Mauro, F. (edited by). The
Age of Global Value Chains: Maps and Policy Issues. CEPR Press, 121- 130.

Narayan, P. K. (2005). "Reformulating critical values for the bounds F-statistics
approach to cointegration: an application to the tourism demand model for Fiji",
Discussion Papers 02/04-Department of Economics Monash University; p 21.

Ottaviano, G. I. P. (2011). "New new economic geography : Firm heterogeneity and
agglomeration economics”. Journal of Economic Geography, (11(2)).

-27-


https://ideas.repec.org/a/eee/wdevel/v102y2018icp90-110.html
https://ideas.repec.org/a/eee/wdevel/v102y2018icp90-110.html
https://ideas.repec.org/a/eee/wdevel/v102y2018icp90-110.html
https://ideas.repec.org/s/eee/wdevel.html
https://ideas.repec.org/s/eee/wdevel.html

Determinants of Manufacturing Value Added in Morocco : An application of Bounds Testing
Approach to Cointegration

Pesaran, M. H. (2015). "Time series and panel data econometrics”. Oxford
University Press.

Pesaran, M. H., and Shin, Y. (1996). "Cointegration and speed of convergence to
equilibrium™. Journal of econometrics, 71(1-2), 117-143

Pesaran, M. H., Shin, Y. and Smith, R. J. (2001). " Bounds testing approaches to
the analysis of level relationships”. Journal of Applied Econometrics. 16(3), 289-
326.

Porter, M. (1991). "Towards a dynamic theory of strategy". Strategic Management
Journal, (12(2)).

Porter, M. (1993). " L’avantage concurrentiel des nations". Paris : Editions du
Renouveau pédagogique.

Ricardo, D. (1817). "On the principles of political economy and taxation". Londres,
John Murray, Albermale Street.

Saidi, A. (2019). "Complexité économique et développement : stratégies pour la
diversification structurelle de 1’économie marocaine”. DEPF. Ministére de
I’Economie et des finances.

Smith, A. 1776. Recherches sur la nature et les causes de la richesse des nations.
Paris, GF Flammarion, 1776.

Woon Shin Yee and Nor Aznin Abu Bakar (2023). "Determinants of Manufacturing
Sector Growth in Malaysia". Glob Acad J Econ Buss, 5(6), 151-156.

-28-



Sara Labrar
Mohammed Hassainate

Appendix (1): Description of variables and data sources

Variable

Description

Source

Manufacturing
value added

Manufacturing value added, in
constant dollars / total population.

United Nations Industrial
Development Organization

Fixed capital per
worker

The variable capital per worker is
calculated from employment and
capital stock data (in 2017 US
dollars PPP).

Total Factor

TFP is calculated in PPP US
dollars, using data on capital stock,

Penn World Table, Version
10.1 (Feenstra et al., 2015)

Productivity labor input and labor income

share.

It covers the different types of

companies created each year,

namely: Public limited company,

Limited liability ~ company,

Simplified public limited | Moroccan  Industrial  and
Number of . ; - .

. company, Economic interest | Commercial Property Office

companies created :

group,  General  partnership,

Limited partnership, Partnership
limited by  shares, Joint
partnership.

Inflation rate

Inflation as measured by the
consumer price index reflects the
annual percentage change in the
cost to the average consumer of
acquiring a basket of goods and
services that may be fixed or
changed at specified intervals,
such as yearly.

The World Bank data

Economic
Complexity Index

It measures the distance between
the production capacities inherent
in a country's current export
structure and the production
capacities associated with
products it is not yet exporting.

The Atlas of Economic
Complexity (Hidalgo et al.,
2011) ;
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