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Using the ARDL methodology to measure labor
productivity in the Syrian services sector and its
determinants

Dr. Alaa Baraka®

Abstract

This research dealt with an analysis of the reality of labor
productivity in the services sector in the Syrian Arab Republic
during the period (1985-2010), and an estimate of the most
influential factors in the level of this productivity using modern
economic measurement methods represented by the ARDL
methodology, with the aim of using these estimates in developing
appropriate policies and plans Especially in the next stage of
construction, reconstruction and development to raise the level of
labor productivity in the Syrian economy in general and in the
services sector in particular.

The study found that there is a long-term balance relationship
between labor productivity in the Syrian services sector and its
determinants under study by estimating two models; The
contribution of material capital, openness and education in its two
indicators (average number of years of study and ratio of spending
on education to gross domestic product in a positive and effective
manner in the labor productivity function in the studied sector)
appeared, while the effect of foreign direct investment in this
function was negative and significant.

Key words: labor productivity, services, material capital,
education, openness, foreign direct investment, ARDL models.

*

- - Department of Economics- Faculty of Economics -University of Damascus
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3038 Jab e *(Auto-Regressive Distributed Lags -ARDL) &sagia cuidic) Gyl
cosmdl garal) g Usill b Lgilaanas Jeall Lalii) G AL

sk &5 (Pesaran and Shin, 1999) J8 (4 8y Jsl Lngadl sl cuensfinl
alad) (e Q) e 23l Jlaill Coslad dgmgiall adiad «(Pesaran ef, al. 2001)
(HendrY, 1984)J& (s »2idll (General to Specific Modeling) g=lall )

(Umoru & Yaqub, 2013) s (Heshmati & Rashidghalam,2016) 4 7

8Albatel, Abdullah, Human Resources Development and Economic Growth in Saudi
Arabia, J. King Saud Univ. Admin. Sci, Vol. 16, No. 1, PP 35-59, Riyadh, 2003, p53.

AR (Ripin Al Aangie & Aegall il iy A aaiV) ziles slasiuly sl JalSil dngie

il yiall s2gd Liiajll bl culS Jla b elldg cJaghall Ja¥) 3 bl cilyarie (o A i
() ls ssiasall die) ddlide il s die Alalia ol §jise
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oailadll (e de senas dmgiall ol lia el idiall JulSill (5,a8) cullaally 4l
P W el asl (Ka
Gilay (e AkelSie lyaiall Liaill Judladl culS Jla 6 Lealadind 21 .1
1(0), I(1) 4akiss
b ODlall s e (K LS s Ll pan o8 Jla 8 Leadaaind (K 2
skl jaall cplal!
sl jalaag dudal) ciypria .2
fot Al iyl e de sane duhll sda 8 eal) () (s
sae Jagieg il ¥l ldnuyly cclaaaldl g Ul 3 ald) JLal Gl
oo Slmd ~ U] ey ¢ Jaall il ) adatl) e 3l i Al Clgi
6 il el g Ul b Jaall Al
sailadl) aal Eiialls o yuie IS dabia) @lil) jalaae b Led (i
Al Gale & (1) Jsax (B ey Gl 03] ddual) A5lany)
sacli (e Jale Gty 1380 ade Jyamall 29 :cilaadll g Ul 8 Jlaall 22e —
Adlide alsed Ay sull Aflanyl Gle sanally Jsall il il
o Aliad) dal) dasd Juala a5 :(LP) ciloaal) g Uad 3 Jaladl $aly) —
il 138 8 Jlaad) sae e oBlef L) HLiall cleaal] ¢ Uad
Al ey Ay sadl chall) (e §y3e rcilardl) g Ui Ailiadl) dagll —
fealall Gl e Jsaanl) 255 LY Jalse 45 A3yl Ly 2000 alad

z il zan Csluly san gl s i) Jlentinly Ja) Al 45l A Qs e o5 als ua 10
il alaall oy Dlally ) daal (Aol aslall dlse (ARDL slbi)) as gy Lold eyl
.186,= 2013
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1985 sle ¢ saiaall 33l Joall lad) culily saels e lalaiel Ly
11201052009 paalall iilany) de ganalls 2008
Ol Al @lgin dae Taugia e e 3(S) bl Glgiv dae Jagic -
Liusie e Barro and Lee Wy i) Joasll g 33l dlalas) oyl
P allall U g Al Cilgins 220
Ledle Jsemall 23 :(EB) Jlaay) Jaddl il ) anletll e Glisy) dous —
sl JRal (e dsie LS 5pnhe ¢ Joal) clall by saeld ) sl
cbaaY) aad) ml) e dsie A epatl Elie 2 Jlea)
o @) JLall Guly ey Ll 35 el 0 2 (K) alall JLall (il —
el ) s 3ae b LA e 38 Cogud dyygus 8 cileaal) g Lbad
Ul udy s3ae s IV sedadll 6 2y 3 Ladlad) ayall dayla alasiuly
Ko=Io/(6+9) ... (3) PV dapall By )
e A Al e dall e Gl JW) oy ) o Lo Ko Yy
LA g yaall 334l
e b el JLa) Guly 055 Jleals Lo cilarall g Ui 8 jleiay)
alye sl A5lany) de genall WLl Litg 2000 alal 4565 laul; ¢ Uil
1(964.7) 2 ke lasall g Ui 3 galad) JLall Gl oDlia) Jaxa : O iline
(2010-1985) s yaal) 53all i Leiny) sai ¥ dne Jassie i@

Cligraa 3y Gara lagilly wililly LAl 8 3 ULl juas Ge S8 e dlie) o g 5
A94a c&aadll

nBarro, R.; lee, J., A New Data Set of Educational Attainment in the World
1950-2010  national =~ bureau of economic research.  Cambridge, 2012,
http://www.nber.org/papers/w15902.

13 Schalk, hans, Analyzing Growth and Productivity in Syria by Growth Accounting,
CAWM Discussion Paper No.50, 2011, p14.

14 Zaman, Constantin, Macroeconomic Conditions for Reforming the Syrian Economy,
CASE Warsaw/ Arcadis BMB, Utrecht, 2006, pp7-8.
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) ALY DA e Tl clind salad) JLa) Gy Sl Al splall

K =1, +1-98K,, (4)
i) dlal 45 L sale) 5.3(FDI) k) a L) -
cdal i) bl sac ) sl JleaY) sl a5l (g 328050 dad)
Gl lly clalall ¢ gane i (pe 3lae sa5 }(OPEN) z LY S5 =
iyl 1aa Gl dlule o Joandl &g ¢ Jlaal) sl &5l ) 4y sud)
cdsal) ) Wil e (e
sdapall dlanl) itial) .3
Leto (A 3 Calag edabiall (o degena M 1ol 4gleall 4uhl) ool
SV bl il a3l Judladl il aal (PP) saasll jia Ll
b Aage Lol ciuhal) z3la sl Lpulial) ¢Uady) 2o G004 46l dls yall
Juzmil 538 5,08y Ayl 6 clihhanay Jeall dali) o il JalSHl) a5ag
Lol el Uity Loapiiy culanal) g Ui 6 Jeall 4alis) 2100 (uadsas
Agsthaal) duulally 45lasyls
tg yaall cfpriall Apiadl) Judlad) el Las) 1.3
abie &1 (1) Jsaall 3 daadl (Phillips & Perron [PP) i) (3 il ety
Lonsen Ll V) cliliginn i angdl s o (goat gyl il Zajll B
O 3 (LP Jandl Aali) ol siall oLl Led J¥) (3ydl) 3af 2y 23Sl ol
.8l 3 ARDL disgie o280 ae 3Ly (sl b USLs
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Lelaa

aanay ysmdl cilarall g Usd 3 Jaxl) Galii) (b 3 ARDL dngia lasial

Ay o1 \gisay Aulyal) cilpiial (PP) Saagl) Jda JLAA) il £(1) Jsaad

A3 ds¥l g A : B 1
Jalsay | Aty sl | Gty clh <l G4y Cully

] 4xia ) Adag Axia
1I(1) **.5.345 **-4.454 -2.161 *-3.176 LKL
1(1) **.5.812 *%*.5.988 -3.131 -2.867 LS
1(1) **.4 971 **.5.088 -2.955 -1.998 LFDI
1(1) **.6.677 **.6.927 *.3.767 0.914 LEB
I(1) **.7.598 **-6.362 -2.063 -2.371 LOPEN

i e By da aag Y * ** Bviews 9 geliy alaiiul Zaldl Jd (e 2ol 1 i)
s e %5¢%1 ANs
tAapall i) o laty) Bha Job 4aai 2.3

calin) LelalSs dajn e 2SN dihyall Colparial A3l Judlad) )il LA dey
aaay Bale 3sdadl) o3 o Cum z3gaill Ay i slaily oY) s 3shad Al
e st L) il g Jlaall 12a ez il Annliall cUary) ae 22e
3ol iy Bl s Un) s sne G ¢(2) dpaal) 3 Ladd oLyl s
Jsb naat 8 deadiiall julaall codd) a8 oliie) Gline sa Ayl o2 a3l
) 13 o leasea oY) 330

Lealial) pUay) cilyid aae s (2) Jeaad)

Lag LogL LR

FPE AIC SC HQ
0 -474.5465 NA 2.45e+12 39.87887 40.07521 39.93096
1 -449.4187 39.78568 1.17e+12 39.11822 40.09993 39.37867
2 -418.5025 38.64520%* 3.85e+11* 37.87521* 39.64229%* 38.34402%*

* indicates lag order selected by the criterion

Eviews 9 goliy alatiuly Lald) Jd (e 21 1 jaall

ol and ) Gl L Cia s (ol Ll palians Ayl Cilyitie 58 3 CLsinY) g 3 1
ekl Sple st Y
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sagand) Loay (e Ll clysiie o didal) Jalsil) asag JLaal 3.3
Lmgiall ()5S ALl sangll jia cl)lial) il s g 8 oDlel Lo LS
Lngie oo @l Gulall il Taas 4yl e oy 4D il T
el o Ja¥l Alsh AU dsay e BiaTl) 8 dagiall oda aaixd LARDL
zilasae &5 A (Lle ((BOUNDS  TEST) 3saall jlial le 4yl
Jand) dali) Cilaraal (puadsas Juadl iial adde 3Ly asaad) laal e lalae)

eV Joaall 8 e g WS cclendl) g lad
Al g.)lyx.'d Jgast) SLOA il :(3) Jgaadl

MODEL FUNCTION F-statistic | DECISION
1 LLP=f(LKL, LS, LFDI) 13.62968 | Cointegration
2 LLP=f(LKL, LEB, LOPEN) 18.54912 | Cointegration
Upper-Bound Critical Value at 1% 5.61
lower-Bound Critical Value at 1% 4.29

Eviews9 galiy alasinly Zalll dac) (e 1 jhaal)
:ARDL 4agial By Jyghall Jal¥) & Jaad) ki) A gz ilad pais 4.3
ADle dgagpie o 4 adall L Gat o3 dpaall L) il e b
a3 Al 238 30 AL ALl A yil) Jilie Ayl iy JaY) Alsh
Goal) Al oy JaY) Ayl Al Ao g (e 2SEIy axal) T p iad
Gy ¢(3) Jsaall A cpylslly Auhall 4 cpadiadd) cpadsall A Aol Lilasaag
Aapatiad) apaall SLERY AeY) aall dad (o €] Lsenall F dflas) a8 (Y

.(Pesaran et, al. 2001) Jslan (1
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ARDL dagial by 5,841 Jyhall Ja¥) cilales :(4) Jsaadl

Variable Model (1) Model (2)
Lkl 6.9343 7.849
(3.6045)** (4.577)**
LS 7.541
(2.346)*
LFDI -0.28677
(-2.201)*
LEB 1.735
(5.168)**
LOPEN 3.5908
(4.726)**
C -41.8977 -52.663
(-2.7197)* (-3.927)**
Observation 24 24

* Ll tAilas) ) 5 () om pBY) (Eviews9 galiy alasiul Zald) J8 o el )
Al e %5 Y Aysina (ssine vio Al Lisina ) ul

Ul uly (e el e Bl G JaY) Adysha el jas il (i
i) L) ddee il a8 dyginas e Aashl) il dae Lausgiag
Canaa ) elld 8 Cand) aay 28) S0 zagalll L elldg dyginas ddlas yiladll
Lahanu) cleliall g Uad 8 WSy dyys o 5yila) dpia) chlenuy) dagd
laad %11 dejse ¢ aall ¢ Lill %14 J4ae 2010 ale %63 carly Loy
zasall & ) S 10 (dpatet cilers %1 5 echlially Aabdl 3 %3 5 ke
Ty Nien bl Hise 5 JLal Galy oo dralad) Capams ilelgas) caslS ) L
Al 8 Uil dysinas dnlagl L) 53505 GDP () el e 3Lty
cJanll dgal)

A30a 2011 cBhes dygn b i) ¥ LU GV bl sl cgsall L) dis 10
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ARDL - Adjagial Uiy sl Ja¥) @ Jead) dpalis) Lo gilal ,aii 5.3
:ECM
Narayan and Smyth ) sOdhiambo (2009) J& (e deaiall ilu)all e 2l
s sl n® (PA (e il Jal) cldas Ao Jaani €258 5 (2008
Jaall i) (s Ja) dlisha 4Dle 35a5 iy 3 ¢(Error Correction Model) Usal
a7 3 (Granger- Causality) J&Y) e aals olaily L A8l 2505 ) Lgloaaas
oda Caati b lgaY Uy Undl s 450l 3 dyginas F 48las) DA (1
Aplilly ¢ ppasll Ja) 8 Gsg paall ADARL L jay Laa ¥yl S (siage (piar gz Ml
Ul ot 3l 385 17, _Saalinal gl 8 sl saley Jpamil Aoy il
A1 sl Al il
D(LLP) = By + Xi=q BuiD(LLP._1) + X7, B D(LKL_1) +
Z?ﬁl B3iD(LS¢_1)+
Y BuD(LFDI,_1) + @« ECT,_y+&, e (5)

D(LLP) = By + X5y f1;D(LLP,_) + Z?:ll P2iD(LKL,_;) +
Y2, B3iD(LEB,_1)*¥{, B D(LOPEN,_1) + a ECT;_; + &; --..-(6)
LB A Saliaal) el Ja) lalaa ) 585 By B3 B By
) el Aoyl it @ 5 3l olaily yad A Lihaaaay deall 3l
Ualee JS (OLS) dpladl gyl cilagyall Ayl aladinly (6 ¢5) olilabea) 53
vie Agginas Al (ail uadsatll SIS 8 Uadl) i aa dadea i3S
A5k 403l ADle asas AL dsaall HLas) &0l aSy 1aas %1 dgsies (s

"Pesarran. H; Shin. Y, An Autoregressive Distributed Lag Modeling Approach to
Cointegration Analysis, 1997.
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(1.448- <0.90-) Cpndsad) 8 BCT( ) dad i Lgihoaaas Junll &ali) oy JaY)
%144.8 N clias il JI8 mmai 88308 Aoy ) NS J5Y) i) e
S gl 3 el A e JAT DA 1 (s ) 335l ) sl s
) zasall G T ey A Dl
AIC claglaa jlas slaisly ARDL-ECM Uil poaas 7 ilad s il :(5) Jgaadl

\% M(1) = ARDL [1,0,2,1] M(2)= ARDL
Variable [1.1,1,2]
D(LKL) 6.308 1.205
(4.333)** (0.5301)
D(LFDI) 0.1785
(1.1826)
D(LS) -0.4626
(-0.2735)
D(LS(-1)) -12.662434
(-7.1639)**
D(LOPEN) 1.099
(1.261)
D(LOPEN(-1)) -2.814
(-3.793)**
D(LEB) 0.349
(0.575)
ECT(-1) -0.9097 -1.448
(-7.548)** (-7.939)**
R-squared 0.799 0.70559
F-static 9.1136 4.4937
{0.00014 }** {0.005} **
DW-static 2.6575 1.9909
Breusch-Godfrey Serial 3.631 5.977
Correlation LM {0.1628} {0.0504 }
Jarque-Bera 0.6966 0.6108
{0.70588} {0.7368}
Heteroskedasticity Test: 13.47878 16.444
Breusch-Pagan-Godfrey {0.0613} {0.0364}

G S F ailaal LU i { ) o sl t Ailian] ) 5085 () Op 289 sl 08 e 20l 2 jaal)
ciil e %5 ol Lsies (gsiee v Laleall dpgina ) pad FoFF i) SLEAY) s
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O ) Byl A X8 (aSas ) Ul epman 7 3laty (3lay Lo L
Cela 28 ¢Uadll maai aa ) &la) (6 <5 c¥aleall) Lgiloaaas Jasll dpal)

p Y il e L s il
D(LLP) = 6.308*D(LKL) -0.462*D(LS) -12.662*D(LS(-1)) +

0.178*D(LFDI) -0.909*ECT,.,, (D
D(LLP) = 1.205*D(LKL) + 0.349*D(LEB) + 1.099*D(LOPEN)
-2.814*D(LOPEN(-1-1.448*ECT,.,, (8)

gl DLl () s 80 J5L6 (8 ¢7) ¥ alaall 8 50))s]) il il el
GOS8 sl Jaall Lal) apaad 3 (BB) adaill ey o LGN 5 inas
palall yipe ) Aaally cpla) OIS 8 50 1 0SS cpli s B ¢Jashally il
i) JaY) o R 138 Ay aae e i) Y1 LAY (S)
:Jand) Al A 5,084 7 dall) a3 6.3

Opaial Cpadsaill 385 sasa ) (5) oDl dsaadl 3 5a)l5l gl o)l

iy s e 3y Lhads cdaghall Jal) 8 Lelaanas Cendl daliy) 4010
~Jara) 2pnl) oo Ga g L)) A (e ilandl) g U 6 Jaall L) (s5ine
F aglas) BLa oo Loaf 438 2300l Aginas %7000 LagdlS 8 i o1 )
e mdgall) S8 A il s il catly GlliS %99 oy0d 48 Jlaaly
(Breusch- &gloasy A dlaa¥) dagll — ¢UaaBU Lulall 313 Jals Y1 4 5
Lall — Al ptall £ UaaY) (s L aae Ay — %1 (e ST Godfrey LM)
«—%1 (= S (Breusch-Pagan-Godfrey) Lasl 2 S Ailany llaay)
skl aysill ¢ Uadll o g s (Jarque- Bera) Ll o LS
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cilpa gilly iliilly Aalad) :Lusbu

sl Jally ale < Alall Jpo clsliail b ciloral) g Usd dyanl (o 18Ul
o Ul 13 3 Jeall Lali) gad NV ara CpaaliBygyan o 3l 5 ¢ala (S
Jualsal) aal il apiig o Uaill 138 3 Jand) Ll Al i e Ayl 028 &)
Apsadl Aypall 4yseenll Al 8 Zaliy] o3¢ 520al)

o Jendl Al loane anl 53l Gl padsa pals ) Auhal cllag

23 Janigiag cgalall JLl Gl (e Jalad) st (e S L ey ccilanal) g U
Corinay age il Z LAY Higay calaill o BLEY) Ay douyall Gy
a3 Aald) A5l el il g dpaleai@) by o A5 Ao Ay
ol 3l (L Tiginay Wla bl ia¥) L) 36 oS G 3 Jlsal
adl) sda o)y Al Gl

DAL Sgap QBN IS I Anlily A9 Gt sdll S5 256G e o 2Ly
5 opn o daad) Al b dalall aulad (g5 galadl Sl Gudy e IS0
ey s ol ALY sal IS 3 ¢ S S5 AAAN Ayl Jpd
25 a8y bl (LS AN bl a1 LY en Al ¢ Jeal) Loalis) 53l
A S puidl) L) s

AT v e bl CA Lgie ciligmaall (o degene Ciaill 4l
sacld S S Syl a8l Gaaiia 5l iy sl) Ailanl Ao genall )5
& Uil 4y wliilly 2l @) Apalal) chliadpally Ergad) 4085 o o) Slad) ety
Glahall (e g5l gy ALaia¥) salyss Al oda g 131 Ay 0n & Lol
28 Apalaiy ] DI G Gl fl A8 e Aylail) cluhal) (Y ¢lemaing
Ngiallaal 438 Clasiliads clul
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Elylge Cmmentl AU e ya) Sal e Jaall 35y Ayl aags lliS
cibiaaty Jaall (3o lilliiag pe D Lay alilly adail) salgiv adys (plalal)
(Janll Bl (s5inne okt B il e U L AL Fpaiilly oLl Bale) Ala e
YL Ly lgaan iy dsendl] cileladl)l 6 chlenul) saly) ae 5L
Al L8O VLl odn 8 L gl Sl e alaie W) 5alys oomelally JLally
s Al 8 Bl sale) Caad IS a8 Anatl) Al Cpaily og)gaall 2L
LIS i gl) sl e Uad aaiy Loy Led (st yilly 5 p50al) a9 Lty
Syl 3 Apld) Laybl e dally ccileaill sda b Juenll dmliily (ngins
colpm aa o Jaal) Lalisly
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