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The role of information and communication technology in developing marketing strategies
for Arab startups- The experience of Arab countries with e-marketing issues during
the period 2006/ 2020 -
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Abstract:

The study aimed at revealing the nature of the statistical relationship
between ICT and e-marketing in Arab Startups during the period 2006-
2020. To illustrate the relationship, the impact aspects were analyzed in 04
areas: Quality of demand conditions QDC, Degree of customer orientation
DCO, Extent of marketing EM, Control of international distribution CID,
The Eviews program was used to study three main models: Pooled
Regression Model, Fixed Effect Model, Random Effect Model, the results
showed a dynamic long-term relationship between ICT and e-marketing in
Arab Startups. Which makes the study recommend the need for further
structural reforms in large-scale local and regional electronic environments
in the Arab if any development effectiveness is to be achieved in future
Arab Startups.

Keywords: Startups; Information and communication technology; Arab
business environment.
Jel Classification Codes: D24, L52, L96, M31.
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Pooled Regression Model

Dependent Variable: QDC

Method: Panel Least Squares

Date; 09/03/18 Time: 11:19

Sample: 2006 2020

Periods included: 15

Cross-sections induded: 12

Total panel (balanced) observations: 180

Cointegration Test

Kao Residual Cointegration Test
Series: QOCINNO TRALT CSRD
Date: 0903118 Time: 10:58
Sample: 2006 2020

Included obsenvations; 180

Variable Coeficient  Std. Emor  t-Statistic  Prob. NUllHjpothesis: No cointegration

p SOOTME  DAZZERT 6205008  ROOS Tfendassqmplon.Nodetemlmshctend

INNO 0688496 0063192 1089531  0.0000 User-specifiedlag length: 1

TR 0100896 0041957 2404759  0.0172 : ; -

T O10kes  (0M0x2 Zwofors  sooid Newey-West automatic bandwidth selecion and Bartiet kemel

CSRD -0.005330 0048767 -0.110523 09121
R-squared 0.856958 Mean dependentvar 4105447 M
AdjustedR-squared  0.853688 S.D. dependentvar 0.696741 ADF 2047828 00016
SE. of regression 0.266508 Akaike info criterion 0.220563
Sum squared resid 1242968 Schwarz criterion 0.309256 .
Log likelihood -14.85068 Hannan-Quinncriter.  0.256524 Residual vaiance 0022386
F-statistic 2621034 Durbin-Watson stat 0.443118 :
Prob(F-statistic) 0.000000 HAC variance 0017738

Fixed Effects Model Random Effects Model

Dependent Variable: QDC

Method: Panel Least Squares

Date: 09/03/18 Time: 11:02

Sample: 2006 2020

Periods induded: 15

Cross-sections included: 12

Total panel (balanced) observations: 180

QDC=C(1+C(2J INNO-+C{3)*TR+C(4)*AL T+C(5)*CSRD+C(6)° D2+ C(7)°D3
+C{8)* D4+ CI8)*D5+C(10)*DE+C( 11 D7+C (12" Da+C(13)*DI+C(14)

*DA0+C15yD11+C{16)*'D12

Dependent Variable: QDC

Method: Panel EGLS (Cross-sedlion random effects)
Date: 0210318 Time: 11:.00

Sample: 2006 2020

Periods included: 15

Cross-sections included: 12

Total panel (balanced) observations: 180

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
Coefficient Std. Ermor tStatistic Prob.
c 0.993338 0.153653 6.468076 0.0000
cm 1335455 0168934 7905202 00000 INNG 0.647493 00538955 1200067  0.0000
c(2) 0541876 0.061187 8.856025 0.0000 TR -0.023048 0.035870  -0.642557 05214
C(3) -0.115637 0.039233  -2.947416 0.0037 ALT 0085735  0.040322 2151093 00328
C(4) 0.039791 0043464  0.915502  0.3613 CSRD 0.125331 0.040049 3129443 00021
C{5) 0211480 0042335  4.995428  0.0000
C{B) 0331482 0076082 4356886  0.0000 Effedts Specification
c(7) 1.005937 0115317 8723208 00000 sSD. Rho
c(8) 0.319746 0101639 3145805 00020
C{(9) 0.570911 0.091699 5225922 0.0000 Cross-section random 0.099085  0.2061
C(10) -0.221752  0.078890 -2810912  0.0055 |gigsyncratic random 0.194482  0.7939
c(11) 0341001 0089727  3.800406  0.0002
c(12) 0.453405 0094900 4777708  0.0000 i ich
c(13) 0.574790 0132639 4333506 00000 Weightsd Staistics
c14) 0274472 0110325 2487846 00138 p ooy areg 0.744208 Mean dependent var 1.855872
C(15) 0209283 0087817  2.383156  0.0183
C(16) 0.635390 0135324 4699750 0.0000 Adjusted R-sqL_lalEd 0.738362 SD. depsndsmva_r 0.427346
S.E. of regression 0.218590 Sum squared resid 8.361776
R-squared 0928615 Mean dependent var 4105447 F-statistic - 127.2876 Durbin-Walson stat 0.627262
Adjusted R-squared 0.922086 SD. dependent var 0.696741 Prob(F-statistic) 0.000000
SE. of regression 0194482 Akaike info criterion -0.352271 - —
Sum squared resid 6.202990 Schwarz criterion -0.068452 Unweighted Statistics
Log likelihood 47.70435 Hannan-Quinn criter. -0.237194
F-slatistic 1422272 Durbin-Watson siat 0.863114 R-squared 0.833092 Mean dependent var 4.105447
Prob(F-stalistic) 0.000000 Sum squared resid 1450353 Durbin-Walson stat 0.361638
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Pooled Regression Model:

QDCt = 0.6674 + 0.6885 INNOt + 0.1009 TRt + 0.1069 ALTt -

0.0054 CSRDt

Fixed Eftect Model:

QDCt = 1.3354 + 0.5419 INNOt - 0.1156 TRt + 0.04 ALTt +

0.2115 CSRDt

Random Effect Model:

QDCt = 0.994 + 0.6475 INNOt - 0.023 TRt + 0.0867 ALTt +

0.1253 CSRDt

Ggall OF alinl (02) 3, Jodl o LS € Ladll s 23sadl Ll L) 15 &g

% 5 .- L 5T Wald test , Hausman test L) o 3 o asliasY)

Sy ol YIS @ HO a0l 0,81 a5 awy (P-value (0.000, 0.000)<5%

HO :Random Effect Model And HO : All Dummy=0) s ez

oieedl akal pa HT oyt 240 Jsy (Pooled Regression Model)

Bl asll oSl & iSOV Ged) on B 8 3 Fixed-eftects model

Lyt 539 3 Rl lpadl opeds 3 Y ol ppedd) ey (Jlailly laglall LSSy
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Company spending on R&D CSRD  Sig=(0.000, 0.0037,
b A oSl L) Sunl Jlg el pla B Gl sy pae 2 0.000)<5%
5 o0 Ll ST aslaY) avgme 0f & Availability of latest technologies ALT
Ro-squared as s G @ 235 58 95 3¢ 58y (Sig=(0.3613)>5% %

Y% 92.86
Wald test s Hausman Test jue mits :(02) Js!
gqadgnToenszthnnued Correlated Random Effacts - Hausman Test
E— val p — Equation: Unitied
e aue robabilty Tast crogs-section random effects
F-s_tatistic 14.96606 (11, 164) 0.0000
Chirequare 1646267 " 0.0000 1o Summay oo s ChiS.df  Pron

MNull Hypothesis: C(6)=C(7)=C(8)=C(9)=C(10)}=C(11)=C(12) :
~C(13)=C(14)=C(15)=C{16)<0 Cross-section random 50075641 4 0.0000

Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err. ! ‘
Cross-section random effects test comparisons:

C(6) 0331482  0.076082

C(7) 1005937  0.115317

C(8) 0.319746  0.101639 Varizble Fied  Random  VarDif)  Prob.
C(9) 0570841  0.091699

C{10) -0.221762  0.078880

c(11) 0.241001  0.089727 INNO 0541876 0647493  0.000833  0.0003
C(12) 0.453405  0.094900 . .

C13) 0574790 0132639 R (116837 0023048  (0.000253  0.0000
C{14) 0274472 0110325 AT 0039791 0086735  0.000263  0.0038
C(15) 0209283 0.087817 CSRD (11480 0125331 0000188 0.0000
C{16) 0.635990  0.135324
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Pooled Regression Model Cointegration Test
D dent Variable: DCO . 4 "
Method: Panel L east Squares Kao Residual Cointegration Test
g:ﬁ;?:lg%:z};gez 1140 Series: DCO INNO TRALT CSRD
Periods included: 15 Date: 09103118 Time: 11:40
Cross-sections induded: 12 Sample: 2006 2020

Total 1 I d) observati - 180 .
panal aiancad) ghsenetons Included obsenvations: 180

Variable Coefficient Std. Error t-Statistic Prob. Null Hypothesis: No cointegration
c 1367490 0157111 8703963  0.0000 11end assumption: No deterministic trend
INNO 0.725642 0.077873 9.318258 0.0000 User-specified Iag length: 1
R 0078430  0.051705 1516878  0.1311 : . )
AT 0133835 0056727 2359291 00104 Newey-Westautomatic bandwidth selection and Bartlett kemnel
CSRD -0.099139  0.060097 -1.649636  0.1008
R-squared 0777624 Mean dependentvar 4691106 _:Statistic _ Prob.
Adjusted R-squared 0.772541 S.D. dependentvar 0.688629 ADF -4855789  0.0000
S.E. of regression 0328426 Akaike info criterion 0.638373
Sum squared resid 1887611 Schwarz criterion 0.727066 . B
Log likelihood -52.45354 Hannan-Quinn criter. 0.674334 Residual variance 0.038491
F-statistic 152.9886 Durbin-Watson stat 0.432875 ;
Prob(F-statistic) 0.000000 HAC variance 0.031040
Fixed Effects Model Rarndom Effects Model
Dependent Variable: DCO Dependent Vanable: DCO
Method: Panel Least Squares Method: Panel EGLS (Cross-section random effects)
Date: 09/03/18 Time: 11:43 Date: 090318 Time: 11:41
Sample: 2006 2020 Sample: 2006 2020
Periods included: 15 Periods indluded: 15
Cross-sections included: 12 Cross-sections included: 12
Total panel (balanced) observations: 130 Total panel (balanced) obsenvations: 180
DCO=CORCRYTNNC+C(3) TR+ CL4) ALT+C(S)"CSRD+C(E)" D2+ C(7)°D3 S\\'ar:y andtﬁmra esﬁll'natorof componentvariances
+C(8)*D4+C(9)*D5+C(10)* D6+C(11)* DT +C(12)*D8+C(13)*DI+C(14)
“D10+C(157'D11+C(16)'D12 Variable Coefficient Std. Error -Statistic Prob
Coefficient  Std Error  kStatistic  Prob c 1488168 0233019 585470 0.0000
c{1) 1161823 0193489 5004595 0.0000 INNG 0.630968 0.066931 9.427170 0.0000
c(2) 0616756  0.070081  B8.800604  0.0000 R -0.031908 0043582 -D732155  0.4651
C(3) -0.045044 0044936 -1.002398 0.3176 ALT 0146646  0.048695  3.011502  0.0030
C{4) 0.143055 0.049782 2873652 0.0046 GSRD 0.088270 0.047637 1.852973 0.0656
c{5) 0.105865  0.048488 2183302  0.0304
C{B) 0990042 0087141 1136135  0.0000 Effects Specification
c(7) 0706071 0132079 5345318  0.0000 SD. Rho
C{8) 0367947 0116412 3160721  0.0019
c{(9) 0.478011 0105028 4551280  0.0000 Cross-section random 0250675 05588
c(10) 0074672 0090357 0826411  0.4088 gipsyncratic random 0222750  0.4412
c(11) 0.463217 0102770 4507334  0.0000
c(12) 0525685  0.108604 4836366  0.0000 Weighted Statistics
c(13) 0326856 0151918 2151523  0.0329
gg ;g s Dbyao3nz  DTOB94  DAT8Y Resquared 0.638500 Mean dependentvar 1.049054
C(16) 0.440484 0'154994 2.841939 0'0051 Adjusted R-squared 0630237 S.0. dependent var 0.368159
_ - - ) SE. of regression 0.223871 Sum squared resid BITO6T4
R-squared 0.904136 Mean dependentvar 4691105 F-statisic 7727340  Durbin-Watson stat 0.926712
Adjusted R-squared 0.895368 S.D. dependent var 0.688629 ProbiF-statistic) 0.000000
SE ofregression 0222750 Akaike info criterion -0.080843 = —
Sum squared resid 8137308 Schwarz criterion 0.202976 Unweighted Statistics
Log likelihood 2327583 Hannan-Quinn criter. 0034234
F-slatistic 103.1168 Durbin-Walson stat 1015702 R-squared 0.757339  Mean dependentvar 4.691106
ProbiF-statistic) 0.000000 Sum squared resid 2059792 Durbin-‘Watson stat 0395875

Eviews sz s ol 1yl

Extent of marketing EM 4 slusual idla>Y) z3lbd! puis 4.3

60



72 -45 2 (2025) 02 :suat /| 07 st dgyl3Y1g BdladYl aghall 8 &gy dneS AT W2

— W S 3y e el
Extent of marketing EM 3 35 ilaxy) z3bdl puis :(05) Jgud-!

Pooled Regression Model Cointegration Test
Dependent Variable: EM H i 3
Niotiadt ol Ly St Kaq Residual Cointegration Test
Date: 09/0318 Time: 1213 Series: EMINNO TRALT CSRD
Sample: 2006 2020 - g
o Lo Date: 09103118 Time: 1212
Cross-sections included: 12 Sample: 2006 2020
Total panel (balanced) observations: 180 IﬂdUdEd ODSQMﬁOHS: 180
Variable Coeficient  Std Emor  tStatstic  Prob. Null Hypothesis: No cointegration
¢ 0348150 0153907 2262078  0.0249 Trend assqmphon. No deterministic trend
INNO 0813091 0076285 1065860  0.0000 USer-specifiedlag length: 1
TR 0.340941  0.050650 6731289  0.0000 1 i g
i 0119801 0085570  24s5887  0oas NeEWeN-Westautomatic bandwidth selection and Bartiett kemel
CSRD -0.126918 0058872 -2.155840  0.0325
R-squared 0879711 Mean dependentvar 4172913 M
AdjustedR-squared 0876961 S.D. dependentvar 0917208 ADF -4.116523  0.0000
SE. of regression 0.321728 Akaike info criterion 0597162
Sum squared resid 18.11401 Schwarz criterion 0.685855 . .
Log likelihood -43.74454 Hannan-Quinn criter. 0633123 Residual variance 0033818
F-statistic 319.9571 Durbin-Watson stat 0.468053 :
Prob(F-statistic) 0.000000 HAC vafiance 0030862
Fixved Effects Model Random Ejffects Model
Dependent Variable: EM Dependent Variable: EM
Method Panel Least Squares Method: Panel EGLS (Cross-section random effects)
Date- 090318 Time: 1215 Drate: 09018 Time: 12214
Sample: 2006 2020 Sample: 2006 2020
Periods incduded: 15 Perods induded: 15
Cross-seclions included: 12 Cross-sedtions included: 12
Total panel (balanced) cbsenations: 180 Total panel (balanced) observations: 180

EM=C{1)+C{Z2)"INNO+C{3)*TR+C(4)"ALT+C(5)"CSRD+C(8)"D2+C(T}"D3

R DA G DS CCI0F D8 LT 1T~ GLIZF T CLIZF D14 Swamy and Arora estimator of component vasiances

DA0+CUSID M COerDz vaniable Coefficient  Std.Emor  tStalisic  Prob,
CoefMcient Sid. Emmor ‘tStatistic Prob. o 0280244 0191657 1462138 0.1455
(1) 0.914132 0.207282 4.410104 0.0000 INNO 0.604714 0066520 9090772 0.0000
c(2) 0390862  0.07S077 5206182  0.0000 ™ 0235714 0044183 5335003  0.0000
Ci3) 0.126125  0.048130 2619998  0.0095 ALT 0116682 0049667 2349278  0.0199
Ci(4) 0.064753 0.053330 1214384 02263 CSRD 0.050444 0.049269 1.023847 03073
C{5) 0160590  0.051945  3.091554  0.0023
C{6) 0443798 0093353 4807539  0.0000 Effects Specification
C(7) 0854365 0141494 6038157  0.0000 S0. Rho
c{8) 0574828 0124711 4608295  0.0000
{9y 0.769096 0.112515 6.83553T7 0.0000 Cross-section random 0126543 02195
c -0.525719 0.095798 -5.431116 0.0000 |giosyneratic random 0.233629 0.7805
c(11) 0504184 0110095 4579517  0.0000
c(12) 0306496 0116442 2632188  0.0093 Weighted Statistics
c(13) 0904412 0162748 5557147  0.0000
c(14) 0713274 0135369 5260102 00000 g oo g 0716050 Mean dependent var 1826757
€15 0389666 0107752 3618326  0.0004 .4 goqR-squared 0709559 S.D. dependentvar 0.498006
C(16) 0983328 0166043 5822138  0.0000 LOUS e y - . p
S E ofregression 0268388 Sum squared resid 12 60562
F-statistic 110.3262 Durbin-Watson stat 0.530328
R-squared 0937984 Mean dependentvar 4172913 .
Adjusted R-squared 0932312 S.D. dependentvar 0.917208 Prob{F-siatistc) 0.000000
SE. of regression 0.238629  Akaike info criterion 0.05687 .
Sum squared resid 9.338771 Schwarz criterion 0.340691 Unweighted Statistics
Log likelihood 1088146 Hannan-Quinn criter. 0171949
F-statistic 165.3662 Durbin-Watson slat 0.687038 R-squared 0857173  Mean dependent var 4172913
Prob{F-statistic) 0.000000 Sum squared resid 21.50701 Durbin-Watson stat 0.310834
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ss29 e Cointegration test Szl LSl et 155, (05) Joudt S e
Loyyﬁg &l igeg EM: Grgwdl ey Bl Gge Cn J_N\ e Sy St J.AL(J e
Prob wLa>y isall s of Lse CSRDt (ALSt (TRt (AINNO; JLasyly eolashaly
oAl Jsss Ho apiall 20,8 a3, JWLy (Prob= (0.000) <5% :% 5 .. L s
by Brsndl Giny U Oy V) algb G 333 35y e Jany U H1 L)
I ) by Jgddb) ek o Bl Y 3Ll el o JLasYly lashal) Lol oSG

Pooled Regression Model:

EM; = -0.3481 + 0.8131INNO; + 0.341 TRt + 0.1198 ALT: -
0.1269 CSRD:
Fixed Effect Model:

EM; = 0.9141 + 0.3909 INNO: + 0.1261 TR + 0.0648 ALT:
+ 0.1606 CSRD¢
Random Effect Model:

EM: = 0.2802 + 0.605 INNO; + 0.2357 TRt + 0.1167 ALT: +
0.0504 CSRD¢

ipgiall O il (06) 03y Jsit on oS5 € Juadll pn g0l Ll L V115 3

% 5 . L 5T Wald test s Hausman test ;a1 s 35 s aslasY)
&y ol YIS 3 Ho 2,20l 200,81 285 4y (P-value (0.000, 0.000)<5%
Ho :Random Effect Model And Ho : All Dummy=0 ) Js oz
o) alasl e Hy L »,40 Lais (((Pooled  Regression  Model
SIS 3 gAY gl sey Gl 35e o 53 Lt ¢ Fixed-effects model
il opeds (3 Y Coady pganll oy (Jlaily olaglall LgdsSGy ) Jles) aesldl
LomglgiSS iz & eV gl sl sl 1) 397 80Y) Gusd)l sng Bl 8 2l
Innovation and sophistication skl Jalses gl 1550 1 JLasYly Sloghall
sw) (Technological readiness TR s slaseay factors INNO
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Company spending on R&D CSRD ,sbkidly el Js w5 il
Ol I3 panall ola 136 (5T 35 2 20 (S19=(0.000, 0.0096, 0.0023)<5%
of s Availability of latest technologies ALT auadi ioysSdl olazd
B 55 58 53 =356 58y (S10=(0.2263)>5% %0 5 o Lt ST a5lam Y1 anysins
% 93.80 R-squared z.s ils &>

Wald test s Hausman Test | gt :(06) Jsus-!

Wald Test Corelated Random Efects - Hausman Test

Equation: Untitled EQUEﬁUﬂ‘ Untited

Test Statistic Value df Probability  Test cross-section random efecls

F-statistic 14.00943 (11, 164) 0.0000 ‘ - .

Chi-square 154.1037 11 0.0000 Test Summary Chi-q Stafisfic Chi-dq.df  Prob.
Null Hypathesis: C(B)=C{T)=C(8)}=C(3)=C(10)=C(11)=C(12)  (yoss-section random n0.369713 4 00000

=C(13)=C(14)=C(15)=C(16)=0
Null Hypothesis Summary:

Normalzed Resticton €9 velue S Er Cross-secton random affects test comparisons:

C(B) 0448798 0.093353

o e 1ot Vaate fed  Randm  VaDf)  Pub
C({9) 0769098 0112515

o Ososrsd 0110008 MO OB DEMTH 00 0D
ggg; gggjﬁg g};gﬁg TR 0126125 0225714 0000365  0.0000
Ci4) 0713274 0135369 AT 0064762 0116682 0000377 00078
C{15 0.389666 0107752

cus) L0066 OIS L) QR0 DM DM 000

olrz e Tslasl 1 alEviews .
Control of international o alusual dlexY) 3kdl i 5.3
distribution CID
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Pooled Regression Model Cointegration Test
3:;%2?;’:;1{1‘;3 g:‘[l’ms Kao Residual Cointegration Test
Date: 09/03/18 Time: 12:46 Series: CID INNO TRALT CSRD
Sample: 2006 2020 Date: 09103118 Time; 12:46
Periods induded: 15 ;
Cross-sedtions included: 12 Sample: 2006 2020
Total panel (balanced) observations: 180 Induded ODSENaleNS' 130
Variable Coeficent Std Emor  tStatsic  Prob. NUIlHypothesis: No cointegration
= e Rl AR i rend assqmphon. No dglenmmshc trend
INNO 0605426 0074329 8145208  0.0000 USer-specified lag length: 1
R 0147432 0049352 2987380  0.0032 X 4 i h
AT 0077737 0054145 1435110 01529 Newey-West automalic bandwidth selection and Bartlett kemel
CSRD 0114747 0057362 2000388  0.0470
R-squared 0832297 Mean dependent var 4251997 M
AdjustedR-squared  0.828464 SD. dependentvar 0.756886 ADF 4741331 00000
SE ofregression 0313479  Akaike info criterion 0545216
Sum squared resid 17.19708 Schwarz criterion 0633909 | :
Log likelihood 4406941 HannanQuinnciter. 0581177 Residual vaniance 0.047984
F-stabistic 217.1281 Durbin-\Watson stat 0541696 :
Prob(F-statistic) 0.000000 HAC variance 0026645
Fixed Effects Model Random Effects Model
Dependent Variable: CID Dependent Variable: CID
g;moggrga;::; Lfﬁsi:?;:s Method. Panel EGLS (Cross-seclion random effects)
- e e Date: 0900318 Time: 12:47
Sample: 2006 2020 Sample: 2006 2020
Periods included: 15 Pen'm:s-induuen 15
Cross-sections included: 12 . o
Tolal panel (balanced) observations: 130 ]l?ross-sec:mns mdu:e-:t 12 - 180
CID=C{1+C{2PINNO=C{31 TR+C(4)*ALT+C(5)"CSRD+C(6)'D2+C(7)°D3  10tal panel {balanced) observations: 180
+C{BI'D4+C{9] D5+C10]' DE+C(1)'DT+C(12)*DE+C(13)De+C(14)  Swamy and Arora estimator of companent variances
*D10+C(15)D11+C{16)"D12
rens “otero Vanable Coefficient Std Ermar t-Statistic Prab.
Coefficient Std. Emor -Statistic Prob.
c 0902939 0215280 4194253  0.0000
ci1) 0.692254 0195805 3535426 0.0005 INMNO 0.722775 0.066069 10.93976 0.0000
c@ 0722072 0070920 1018150  0.0000 R 0.048769  0.043345 1125582  0.2519
e 0026238 0045474 0576991 05647 ALT 0027980  0.048589 0575861  0.5654
ci4) 0054531 0050377 -1082455  0.2806 CSRD 0207642 0047700 4353053  0.0000
cis) 0231253 0049060 4712851  0.0000
cis) 0160805 0088184 1823518  0.0700 Effects Specification
cm 0843288 0133660 6309201  0.0000 SD. Rho
ciE) 0308308 0117806 2617087  0.0097
C(9) 0884643 0106285 8323313 0.0000 Crpgs-gection random 0138878  0.4125
c[10) 0355161 0091438 3884163 00001 giggyncratic random 0225417  0.5875
c11) 0167884 0104000 1614270 01084
c12) 0478697 0109095 4351977  0.0000 " -
c(13) 0093918 0153737 0643428 05208 Weighted Stafistics
C{:;] g-i‘:;’ﬁg g-:ﬁﬁ;‘; f-ﬂﬁ:; 3—2‘_:2; R-squared 0728320 Mean dependent var 1252144
g{n ﬁ; S L 21133 Adjusted R-squared 0722110 SD. dependentvar 0.439412
- - N SE. of regression 0231637 Sum squared resid 9.389753
F-statistic 117.2850 Durbin-Watson stat 10374385
R-squared 0.918735 Mean dependentvar 4251997 _—
Adjusted R-squared 0911303 SD. dependantvar 0756886 Prob(F-statistic) 0.000000
SE ofregression 0225417  Akaike info criterion -D.057045 = =
Sum squared resid 8333268 Schwar crilerion 0226772 Unweighted Statistics
Log likelihood 21.13416 Hannan-Quinn criter. 0.058030 Resquared 0805837 Mean dependent var 4251997
F-stalistic 1236067 Durbin-Walson stat 1185070 R- . :
Prob(F-statistic) 0.000000 Sum squared resid 1991047 Durbin-Watson stat 0489277
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3529 e Cointegration test Szl LSl jlas 155, (07) Joadt I e

oirgey CIDE Lol apisd) (e slacdl ;55e oy JBY) e 5oy i LSS e
iglaxY) gl o Of Lk CSRDt ALSt (TRt (INNOt Jlasyly colashell L) oiSG
Js3s Ho apiall aod 25, WLy (Prob= (0.000) <5% :% 5 .. L s Prob
o s e 8ol V1 Alygh g BN 35y e e U Hy o u";‘”‘
359 JgAk) s o Bl Yl Ll el i JLaiYly Slaslall LorgdgiSS o 50

W) '@w_&\

Pooled Regression Model:

CID:= 0.7 + 0.60541INNO; + 0.1474 TR: + 0.0777 ALT: +
0.1147 CSRD¢
Fixed Effect Model:

CID:=0.6922 + 0.722 INNO¢ + 0.0262 TR: - 0.0545 ALT: +
0.2312 CSRD¢
Random Effect Model:

CID:= 0.903 + 0.7228 INNO: + 0.0488 TR: - 0.028 ALT; +
0.2076 CSRD¢

Wald test s Hausman Test jle| mits :(08) Jsud-!

Correlated Random Effects - Hausman Test
Equation: Untitied
Test cross-section random effects

Wald Test:
Equation: Untitled

Test Statistic Value df Probability

F—s_tatistic 15.85829 (11, 164) 0.0000
Chi-square 17442 " 0-0000 Test Summary Chi-Sq Stafistic  Chi-Sg.df  Prob.

Mull Hypothesis: C(B)=C(7)=C(8)=C(9)=C(10)=C(11)=C(12) c
—C(13)=C(14)=C{15)=C16)=0 Cross-section random 13791766 4 00080

Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value Std. Err.
Cross-section random effects test comparisons:
C(B) 0160805 0.088184
C(7) 0.843288 0.133660
c(8) 0.308308  0.117806 Variable Fied  Random  Var(Diff) Prob.
C(9) 0.884643 0106285
C10) 0.355161 0.091438
gﬂ;; g:‘%ggg g:ggggg INNO 0722072 0722775 0000665 09782
Cr13) 0098918 0153737 TR 0026238 0048789 0000189  0.1010
gﬂ;; g?ggggg g:g:ggg AT 0054531 -0.027980  0.000177  0.0460
C16) 0397884 0156849 CSRD 0231253 0207642 0000132  0.0402
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P-value :% 5 .. Lu st Wald test » Hausman test ..ty o0 38 s
e 2 g b YU 3 HO a0l 4o, 235 4y ((0.000, 0.008)<5%
o :Random Effect Model And Ho : All Dummy=0 (Pooled )
Fixed-effects zssdi adasl bl Hy Lol 2,40 i «(Regression Model
Hpall 303U IS8l bl L) sl e Blacl 550 o 353 Lt 3 model
o Bl & ) Slal) o & V) Coady el g (Jlailly laglall L) 5SS
Jrlsss M) i toloslall LomlosSG e (3 o alysh 1)) lad) ) Lol il
s osad sw) dnnovation and sophistication factors INNO ki
Sig=(0.000, Company spending on R&D CSRD ,sbily e
Technological  sySal slaxeal cuprall pls 56 (5T 555 p2s 20 <0.000)<5%
Availability of latest bl iyl olad eust s creadiness TR
Sig=(0.5647, %5 .. Lt sTastaxY) Lgusns of s technologies ALT
¢ 9% 91.87 R-squared a.s 1 e 18 55 5,08 53 £35¢ 589 (0.2806)>5%
—i gk LSTaal ) fedhd 2l B 2 ) W) 2L S e

Residuals 315! Judlad gldt Jeedt :(03) S

bt R
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Gl 39y JLaYly Slaglall LSS el Bslas Y B WS S
t e LS Al 22a L ATl (3 39 7SY)
S wde 15T :Quality of demand conditions QDC 5 e (1)
bl Ly 539 M & el Fixed-effects model £35¢ jlas)y izl
Innovation and sophistication :Jlasyly @ikl LadoSs @l sgey 39xSIY)
Company spending Technological readiness TR factors INNO
Availability of latest jaxll pla 56 Gl 3929 pae oo con R&D CSRD
By dealys B s abl) HIT a5h) 20,8 s o2« technologies ALT
Sloshall LGy )l 223U DS sl 7 SIY) ) byt e o oY) sl
t2 2020-2006 s S5 JLasyly
S wys as :Degree of customer orientation DCO 50 o (2)
domg B> (gt B L oS Random Effect Model 7356 Laisy drell
Innovation and sophistication :Jlasyly wliskall LagdeSs ol sges aall
Company (Availability of latest technologies ALT (factors INNO
Technological J pls 4t &l 5925 pae o spending on R&D CSRD
b 251y aalys BMe spmg H12 a5 2.5 40 i 5l o3 a2y readiness TR
sadll I gl azald) OIS el (3 JlaiYly wloshall Lol oSSy oMaall amgs s o =Y
¢» 2020 - » 2006
o35 Jeasy drall LS w)le 45T (Extent of marketing EM s5. (o (3)
3 Y Gl sebay Blas Gy pad Bl Uit S Fixed-effects model
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Innovation and :Jlasyly bkl LodeSo Olagey aua) azsll ol
‘Technological readiness TR sophistication factors INNO
wall ol 1b o ssry pae ae Company spending on R&D CSRD
a5 0, amar sl o «b Availability of latest technologies ALT
A @AY Gased) Bllaiy e o SV dsb a5jly Relus BMe sers abial H13
¢ 2020 — » 20006 551 S JlasYly Sleshall LomslsiSSy
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