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Measuring and analyzing the impact of innovation on the economic

development of selected countries for the period 2007-2018
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University of Mosul Tikrit University
Abstract:

Scientific research, development and innovation are important factors in
determining the success of a country in building a knowledge society, and in enhancing
the pillars of economic development in all countries of the world alike. The research
aims to determine the impact of innovation on economic development, by determining
which of the innovation indicators have an impact. The biggest positive in economic
development, and to reach these goals, the panel data for the period 2007-2018 was used
to estimate the impact of spending on research and development, exports of advanced
technology, patents, and registered trademarks. It was found that research and
development and exports of advanced technology have a positive and significant impact
on the economic dimension of sustainable development For middle-income countries,
where the results indicate that the relationship between (X1) and (Y1) is direct and
significant, meaning that the increase in spending on research and development by (1%)
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led to an increase in the economic indicator by (0.63%), where public expenditure on
research and development refers to The extent to which a country is committed to
generating new ideas that may lead to new products, processes, and services.
Keywords: innovation, economic development, economic dimension.
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i) 2007 alad Y 53 (6095.6) il o) e Al ,all Bae JMA L gl Jaa¥) sl
Y52 (5734.6) S Wamy aa) il (%20) &b sed Jaeass 2010 plal LY 52 (7328.6) S
elad )Y 53 (6374.0) @l ses 3small (N laomy dle &5 (%-21) b sed Jazay 5 2015 olad
U e A uai (& aal il GF VLAY e aY LS ¢(%11) se3 Jarars 2018
Aais Ly 8 g dlail 8 Goa ol QLS s OIS 2015 sl Jlead) sl
A gall a3 (alisil g dalle Gl e (N pall s aad S Lgie daa JlA g Al Jal 5al
gl Cann oaJall al 8Y1 e iy aal iy sl SLaBY) gl b il 445V
el daall ilil) gad qal i g alad) BT alidily (el oo dyallall 25811 jlans

cr Al el Al A Al Ae J 0 e 5 AY) Al cilS s bl Ll
Jing 311 g L) (33 bl &yl (e 2al 5 bl SLaBY) amy ¢ Jaa¥) ol il
el il dpally Ll (3,8 asia ddhaie (& wal ) 3S sall 5 b sl ey (JUD S 5l
Slea¥) Jsall il (e 250 G iy 3 glig g 5y silaiun s Lalle (ga JS 2my JleaY)
sai SYaran s (7295.5 ¢5840.0 <5076.3 ¢3973.0) aolaic 3 i g galy (s 5 b5 4
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) gl 5 SN 8 Al 55y ey iy (s (salaBY) daall (30T o gas 3 I ) piiga ¥
el 5 L) dasiall La olSH @l joliay pyohailly Gl e 5] Laa s 4be ddiaidll
o o) ilally Legd okl oy g Bl Aseaiy ()5S Laa il ()8 4 jlail) ciladlall 5 ) RY)
Laa ST daat g al)

By Jaal A gie Glalill (8 ohaill g Sl e Y1 () s pakailly ) o gy ]
Baali (b agad Buie Cojlae e 4ady W Bpaa¥) ods U eV (e ddlide il s
OrsSS e Jant 4 yre Clans (e dgdany Ll 5 g e 8l saal) e plalill el Cilaaiag
Jsd &) ) okl 5l oda 8 Jolaius s,a0 dga (e ) adll e olalll 5 55
i Cgia bdle (LS 5) e IS A pshilly Gall e Jaall ddau gie Al )
(GDP) Jaa}) (Aaall mlill (o A€ (il ¢ Lol ¢y SV

Y52 Ol (4675.1) WS i (A kil g anl) e Bl &y (V) JSE DA (g
A Sl saill Jane glys Y50 sle (7578.2) () 2018 alall 3 @il 2007 plad) b
Els JY 53 O sile (6033) () i) DY 5o Ossle (1343.8) s i L hlle (3 el (%4.11)
Y50 Ossle (2643.4) @l 288 Lay ) sia (8 Jad) 1355 ¢(%13.3) 4 S el i) Jaa
A Sl saill Jars ilis <2018 aladl 3 Y 0 G sale (3212.7) ) i) 2007 aladl b
Osile (1322.8) @by ad Ly ghaill g Canll e 31 L ela ) otia V) Cglis «(%1.64)
saill Jaes iy 2018 sl & ,Y 50 sile (2907.3) I adiyl 2007 sladl 8 Y 50
Osle (1091.1) I a&i)ls LY 50 Osale (537.4) ol 2 L& 8 Ly (%6.78) Sl
sl (528) s 388 L 5 Lol «(%6.08) Sl saill Jona a5 2018 alall & Y 5
«(%20.98) S sl saill Jane &li5 <2018 aladl & Y 03 () sale (5188.3) S adi)) LY 50
angie Al 3 Ayl sae DAy ghailly Caad) e 31 olad) () (Bas Law JaaSl
ULY) s aady Jaal)
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I3 ylald) Lol Al S e Gl jaleall sl et sdadiial) L gliSH) &) jala,
GBsnd) Aalal ) palall o3 (e LY AaS a8 Baa gl Ciia Cus Jass giall JA
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(%1.74) S el saill Jana tli5 2018 pladl (3 HY 52 sale (1494.1) S iyl ¢ )Y 50
2018 aladl (& H¥ 50 (y5ale (680.3) ! @il LY 2 Osele (655.1) b a8 Lk b Ll
Il Y5 le (32486) @b w8 LS (S Lals ¢(9%0.32) S el sadl) Jae @i
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dxsoall clildl x5 :(Balanced Panel data) 451 siall dsgajall clibul) 48 b v
S 33l 5 elalil) paliall (e de sanal 3 Siall Clalial) (e e WSl (panel data)
)l adaidl Clly Gaibad (g aesdy dadde dpie) Gl e o (el
& gl Aadaddl) bl caai ((William, H., 2003: 18) < ol i duie 3l Judlidl
& sl dyia 31 JusDlaall by i Laiy 3 5 dgia ) 5538 8 o jie sl dgaaile Cilas g 3ac
el (3laty 43Y ) e s g0 el lLal) Aenl (e Ui g Alisna ke 3 358 JDIA Bas 5l el
8 Aali (3 ,aYI Y 8150 Llaa) Sy ddea Lo 138 5 cbadeiall Cila jaall 5 < )
) adaidl (8 yusil) a0 80 8 e el 4 Cas dgllall 5 dpaliai@y) il Hall
Jie calan) JA (g Ll ol Ll je (S Y (Al al lall i gl i 8 Aia 3l Judlaall
e s )l priall g S )y Ay el il jlaall (& DAY ol AEED Jal all
.(Hsiao, 2003: 5) (i) s =) sl 5 Slulall Jia) QUL G Gadd (S5 8 1)

(Manuel, 2009: 277-297) :s» 4wt ) JSII 2326 385 LAY () &Ko

.(PRM) (Pooled Regression Model) szxreaill jlasi¥) #3 gail o

(FEM) (Fixed Effect Model) <&l 331 73 gail

.(REF) (Random Effect Model) ) siall ¥} z3 sail 3

DbEA) g z3lall w Alalaall (Hausman) Jbis) el sl aey caliall 23 saill JLAT &4
A idiall Jalsall 5 4y ) jEiai) el e Lein e o)
Z3saill a8 daddiosall o juiiall Ciy et Sy sl Jall &l e (e ABDad) jlsd Ll
ftl) il e
ea¥)  Jadll il (e 2l Cuaidie iy s 1(Y) wabaBY) ydisall @il jaiall -
Al Y] e Gl p 1 (X)) Akiasal) <l yuriall -

(XL Aad) Sl o plaill g Ganl) e 3lasy)

(X2) Atall s dasiiall Lin o S8 ) ol ¥

(X3) Grasiall e 5 (praiall Adaisall g) AN Cilel ¥

(X8) Hlea) Uasall 4y jlaill Ciladlal) £
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EViews-12 zl » cils e e alaie YU Ghalidl e e 1 jaadll
e Gaomeoald ) Jasys :Phillips-Perron test Jbsdl ddad gy saagll jia jLadl
() Jyshall Gl G5 as sl jas LEs) Aldae Bl gy 8 S Ll Y s
dad A asad &8 e Baasll i cludal A e dlulll A Al Aaplall uSay
8 aads QLAY AdlainY sl a5l e S LU Y 6 e galiill il
ATA YOIV (Gisrdie) 5 ppall cilipall 3 g S0y JUEA) e Juadl jLasYl

bl vie (s giuall b ) il ol gl cag b)) i) e ST
Ly (%1) 4 sime (s gie die (X1, X3) luiall & (Individual intercept) 2 4l
(%10) 4 sine (5 gie die < il 38 (Y) uaiall

otV g 2 il adaldll (5 gine o Ll 3 jiine e cailSh (X2, X4) el Ll
de b diue (X3) Gl uaiall o) &l & Hedal 38 «(intercept and trends Individual)
DRl (X4) aiall () G (8 ((%1) Arsine (5 sl die e (X2) Dl sdall ()5 ¢(%5)
O il G g o diae e il (X, YY) Gl uaiall Wl ¢(%10) & sine (5 e die
(%05) A3 sz (5 sl ie Lgrpan 3 jlue e il padall O (NON) olas¥l g (52 il adaldll
(V) dsas Lkl

oy¢



YOYN /)% Y700 axdi/ NV Alaall/Aualatiy g Ay oY) a glall Cu S5 Alaa/aLaBY) g 8 1oy AplS/cuy S Aaaly

Jaal) Al gie Jso ban ol) A LA &3 1()) Jsand)

Al de ganall
Phillips-Perron test
UNIT ROOT TEST
PP-Fisher Chi-square
At Level
Y X1 X2 X3 X4
Individual 20.0355 | 34.3536 | 9.54654 | 29.8631 | 11.0333
intercept
Prob. 0.0664 | 0.0006 | 0.6557 | 0.0029 | 0.5261
4__,)_\,_&3\ * **k* NO *** no
Individual intercept | 5 1 1935 | 4 54814 | 30.2515 | 24.3078 | 19.6296
and trends
Prob. 0.8476 | 0.9714 | 0.0026 | 0.0185 | 0.0744
4__,)_\,_&3\ NO NO *k* ** *
None 1.94273 | 0.58716 | 3.50712 | 13.7831 | 2.28567
Prob. 0.9995 | 1.0000 | 0.9908 | 0.3148 | 0.9988
4 izl No On No No no
Notes:
a: (*)Significant at the 10%; (**) Significant at the 5%; (***) Significant
at the 1% and (no) Not Significant.

.EViews-12 GAL'U.; GAla jhde e alde YU Glaldl slac e ; jaadll
Jhdal o dlatieVW) a3 cdalpdll Gl padtie G @ idal)l Jalsil) ddMe Ll v
G el G @ yilal) Jalsill 4830e 48 20 8 Pedroni Residual Cointegration Test
S 13 dpinal) Aal) dilian) A gine JA e i san e i ey JS 5 Alkial
Gl Abal (H:1) abaall dvia yill Jisi g (H:0) paadl dpia 3 (i 53 (%5) = B3 (Prob) 4es
Al e & jidie (S5 A8 @iy
Al all J 50 A sanal o jidiall JalSall A8Me sl gl o(V) Jsanll

Bl £ 53 Jaal) Ao gia J sl
& fdiad) Jalsil) Pedroni Residual Cointegration Test
2 Prob. | Statistic - Jalsall d8dle
0.0000 | 2.466750- Panel PP-Statistic (Y) e el

Eviews-12 G_Au)g Gla yaa Je dldie YU Glialll dlac) (e 1 jaadll
Dl dgsiaa gl g () dslaad) b il Bl g
Gl yaiall G A8l (9%5) (e Jil il Pedroni Residual Cointegration Test
Al pall &l pate G & idia JAlSEABNe 2 ga g e 138 5 (YY) &l puaiiall g Alaiuall
ilaliall JaY ((REM)s (FEM) ¢ ouibiall ziga¥) JL83Y Hausman test Juidl ¢
GHsdall W) Zasaily (FEM) Fixed Effect Model <ulill 5391 zisas) o
bl e alde¥) &zl Juamdl lisly (REM) Random Effect Model
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(Prob) Chi-Sg. 4isiee YA (o uliall z35aiW) i o) Sy (Hausman)
23l ABEN (H:0) panl) 4 B i3 (%5) (e S Adlaial) 4ad culS 136 Statistic
) daca 8 Ji5 (%5) (e J8 Alaia¥) dad <ilS 13 L) (REM) (S sdall 51 723 sai)
(REM) zisail pasiy Bl dhad) 4z @l (a8 i (REM) zaselll i aney 4Dl
(Manuel Arellano, 2009: 23)
(Hausman test) JLis) cuuliall 73 saill L8R 2 (7) Jsaal)
Jaal) Ao gia J g2
Dependent Variable: Y
Correlated Random Effects - Hausman Test
Equation: Untitled
Test period random effects
Test Summary | Chi-Sqg. Statistic | Chi-Sq. d.f. Prob.
Period random 27.839583 4 0.0000
Random Effects H:0 zasei iy Al adall 4y b (b 5
Random Effects H:1 zasad 5 adey AL bl s a4l Jis
Eviews-12 z<b ju Sla jaa e e YU Glaldl slae ) (e : jaadll
Gl Y1 23 sar Apliadl OST LAY U G Le g g s (V) slaad) DA (g
S AY) Zilall (e atdiadl (Hausman test) JLidl @k e LAY jelal Al (FEM)
zasaill i ;) aiacal) Apadill galaiBy) aad) B l<i) Y Aa) Al zdgad JLd ladl
Al Hall 3ae A el abial) Asaiil) alay) 5 LSRN G pliga (g A8Dall ana 23y (63
yanl) Jabad 4yl 5580 o) 20l Adawgia Jgall gabai®y) ) & SN AT gilii o
& Adall) Asiuall Gl il o) Geas (0.66) <xby (Adjusted R-squared) zsasall
Aasial) Lol Ll il aiall 8 Alealall <l il (e (%66) (o) sn wedi diall 23 saiy)
zsai¥) L gine Lol liie W) plan 3 sai¥) WAl ol 4l she ol jutie g8 (%34) Ul
Allaial Calyy 4y sine il 388 (F-statistic) allaia) dasy lghe  juy Ally JSS5aidl
S Aoy Ly sine ) 23501 O 6l (%15 %5) o« BB o2 5 (0.00000) Prob.F
I Bl ¥ AlSie Gl () (2) Boaall (sl g (50 dad JOA e a5 LS
Sl e BEY) 3305 Of (s A s s B3k (Y) 5 (K1) O A8l of il iy
AEY) el Gy ((%0.63) Aoy g baBY) Hdpall 33 A ol (%) Aty kil
Gililee 5 clatia ) (g255 8 a8 g Lo aly ol 3 (30 () shaill  aaill e alal)
Ops ashill s ) e alall B Ga Camaall Ll Y1 a2y diwsa ol aaa Gilaad g
Sle aladl GV iy cJlaall 138 8 S a0 3 gem 4 jlie dualiivaall pmiliill (5 gusill 5 il
L 3 Al s a0 S oY1 a8 TS Laalie dgdatll  Zulul) cilay)
S e e 5S4l Laga Toal ashilly nill e alad) GLY) 2y @85l
Sl BV e Al dpuluY!
Lis sl Sl il poba 33y o) f Aagsimas sk o (Y)s (X2) o 483l L
OsS Taread) i) 138 5 (%60, 14) Aonaiy (g3La®BY) J5all 8305 M (530 (%1) Apasiy Aaial)
Acliall e p sl 138 8 o S5 it de ganall 038 J 50
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LaBY) 2l A Y s Lysiae g5 Lo (6 (V)5 (X3) o A3 L
(X4) O A8l Lol elgad B3 g3na (5685 LS Al pall Jgo (A Asall &) AV Sile) ju
53 ()l (%01) Aansty Alsasal) & ol ladlall 535 O 51 A sina s L35k o2 ()
Caag de sanall Jso & Bl 1 Ceal b il ((%0.12) Ay gbaBB¥) 5l
(2) Jsaa il ¢ juasll sadll ‘_g.ial.u.ﬂ\ 1 Je 3. 5l
oVl any () 5 Aliisall o juiiall (p 28] L) il o(£) Jsaal)

(Y) d3a ddas 5ie J5all
Dependent Variable: Y1
Method: Panel Least Squares
Date: 03/16/21 Time: 23:21
Sample (adjusted): 2008 2018
Periods included: 11
Cross-sections included: 6
Total panel (balanced) observations: 66
Variable Coefficient | Std. Error | t-Statistic| Prob.
X1 0.630179 | 0.086251 | 7.306346 | 0.0000
X2 0.145494 | 0.051813 | 2.808079 | 0.0068
X3 -0.008443 | 0.029462 |-0.286570 | 0.7755
X4 0.120286 | 0.067414 | 1.784279 | 0.0798
C -0.031691 | 0.010975 |-2.887597 | 0.0055
Effects Specification
Cross-section fixed (dummy variables)
Root MSE 0.056768 R-squared 0.713068
Mean dependent var | 0.029725 Adjusted R-squared | 0.666954
S.D. dependent var | 0.106790 S.E. of regression 0.061628
Akaike info criterion | -2.596660 Sum squared resid | 0.212692

Schwarz criterion -2.264894 Log likelihood 95.68977
Hannan-Quinn criter. | -2.465563 F-statistic 15.46311
Durbin-Watson stat | 2.058110 Prob(F-statistic) 0.000000

EViews-12 zet pn Gl jaae e aldie YU Glalll dlae) e 1 juaal)

s gil) g guilidl)

;c_n.mv K 9

5oLl Cun Ja) dish (alaal ol SISIYY ol piser il IS S (sala®Y) 2adl )
Sl e W) sab) o ol dsieas Lask (Y)s (X1) o 48l o) SLeal) il
= (X4, X2) D5 (%0.63) dunis gbai®Y) 85l 30l N ool (%1) dawis o phaill 5
L Ul Ale 4y SIS ol (e Aiial) 31 gall Aagis ) ) e (%12) (%14)

4 48l 334 3 Cus (GDP) Mea Y el il 5 Y1y Aol T 48Dl 355,
paladi (Al L SUSHN Gadi yo wiliadl) (ge 30 055 skl s Cnll o Gla) 30y 5y aals
JLlL Gleall < (GDP) 83 2
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S caa¥) ) ghat g dalaiall dpaiil) (Badadl Wlide doaal) ) palic Je dlaieV) aay ol
i 7Y Adle Jgry (o) AUkl 2y (A LSSV Loty (pe D (e ) Jili g llia Cinyial
lglazse e 23 38 5 Sl 5l Jrag (53 W) (Gl (3 e Ll (55 ) 55 sl L 51 53 5
L e e o) Adliao 48 g S Jindi

O Gl il Ay 3 )yt 15 cladl dal e Jsall 8 sy aal sl a1
b yuiall Cagplall Jla 8 cadle Adadladl) 28 A W) g Jaendl (818 A0S0 8 eSS Y ALK
Sl Jisats comill g Ganall JMA (o RIS 03 Ui aga )53 ST Canly Cun
dalt 3aad g o Al mitall Baaa cilaladinl dlag) g 4lS Glalal 48LES) 5 Bads a8 )
Aaliall o)) gall Jial aladiuly iU Jua¥) ) se o Ladlas dal e
rcilpa gl Ll

B i) lend 2365 S L) A 5O il Gapeady skl Gl ) e alia Yl cang
eVl sl &30l sl 5 aalud

oaad dpeliall clidinall y ol 3 Ciaall S) ey Claaladl G G slad a6 o)) g
5y shailall L LAl i

Y L) aani g oS ST IS0 Alaall LplaBy) 3 ) gall Ganads salel Hlaial)
Qs Milly s Jlad) il 535m sty clandl L o) a0 il Ui any s lsal
acdl Ml g () Jpandl g dpndlil) 5 yaal) ad ) A g3 Lay cdaallall (3) pu) ) Sl dylec
i) gail) o a8l aaloy 31 Jaa¥) sl milill

&) b sl iS5 slall 5 alaill o plaTin) 5 3 jlall Jlae (& CAS) 3 AL Jall 6L8 5 )5 pua
DY) e 38l Enaaldl SbaBBV) (e saldiuny) g 4S jliall e 3 a8l eliy ) ZUss Jgall o)
L sl il

Jlas 3 FY) e 2y el Lails (5 5SS 56y 5 Ay pSal) AL (3 5 Len e 2l
skl 5 Gall
ibaad)
Al jalaal) Y

e Bkl (JoY) daall @l jlaal) Jibll bl sas 6l )3 SLER) Y2 VY ol o gadie |
4LaBY) o slall Alidi cdalall il pall 5 Eganll o 58 Alaa i) Joall (0 de e
0 22=l) (79 alaall Ay gilal) g

el S pall gl B el gla¥ly SY) 5 YT s i cdesa
LaiBY) 3 ) )5 e Aalatll ddaa " il L) A ga Alla A ja 1 Jsall 5 Aala®y) il sl
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