P-ISSIN: 2710-8848 a,5Yfs 2y3Las¥l el off 1t

oyl sl SIS0l Bl Slmal A ighs § JLai¥ls aeYl Lz glgis yss

- £ 2020/ 2006 Al JM> 9 ASIY! Baguuld] Llind ma pall Glulidl yoms -

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 —

. \ *
Sl ol A s ¢ 1§\§4wu

(AR B ol e gl 2ol |
2
(AN el gl y55 el S
Tl . L 3
() BT abpy Gy kS
2022/12/31 : &b <2022/07/30 : J g2t Fb «2022/05/27 :p3zaN1 Y

& G AN Gusadlly Jas¥ls claslall Lz syiSs o Abias¥l 28Mall B oo ot Ryl bt il spmide |
P Loy Bagr i e c¥lee 04 il cilgr Jubes o3 A8Mall Gludy op 2020 - 4 2006 B,iall JHls Apsypall sl Syl
P el alaia) @ By colrziall Joudl perll e Bylaiad! Bagadll soy Blas codaall duzgT Az (g AT Cllall
&yl Random Effect Model «Fixed Effect Model .Pooled Regression Model sy 7 3las 25M5 &yl Eviews SlaxY!
: A SIS @ o AT Basaedlly LAYy laslall iz sloiSs cny J2¥1 Alisle 25155 Haalips 485Me 3929 iluall |
Balel) 24 AN i) @ Blat)l Bl LK) LAY (o0 il el By9as (095 Baolyully dam Lo 59 Ausyall |
 Sldtis Byl 20N 8,01 3 Ageis Adlad ol Baiod ol Lo 13) Ayall 2uard8Yly
Cyall Qe a9 ASIY Gugaedll tJLatYs loglall L oo sl iyl 2 7Lkl Lol
: .M31 ¢L96 ¢L52 ¢D24 : JEL Cass |
: 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
i orientation DCO, Extent of marketing EM, Control of international distribution CID, The Eviews
i program was used to study three main models: Pooled Regression Model, Fixed Effect Model, :
i Random Effect Model, the results showed a dynamic long-term relationship between ICT and e- :
i 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 :
i effectiveness is to be achieved in future Arab Startups.
i Keywords: Startups: Information and communication technology; Electronic marketing; Arab
¢ business environment. :
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Quality of e-marketing <::: Information and communication technology

Quality of demand conditions QDC

Innovation and sophistication factors INNO

Degree of customer orientation DCO Technological readiness TR

Extent of marketing EM Availability of latest technologies ALT

Control of international distribution CID Company spending on R&D CSRD
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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; QDC INNO TRALT CSRD
Date: 09/0318 Time: 10:58
Sample: 2006 2020

Included observations: 180
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Variable Coefficient  Std.Eror  t-Statistic  Prob.  NUll Hypothesis: No cointegration
C 0.667418 0.127491 5.235008 0.0000 Trend assqmpion. No deterministic vend
INNO 0688496 0063192 1089531  0.0000 Userspecifiedlaglength: 1
TR 0.100896 0.041957 2404759 0.0172 g 2 d
ALT 0106885 0046032 2321972  0.0214 Newey-West automatic bandwidth selection and Bartiett kemel
CSRD -0.005390 0.048767 -0.110523 0.9121 -
R-squared 0.856958 Mean dependentvar 4105447 EStabstic Prod.
Adjusted R-squared 0.853688 S.D.dependentvar 0.696741 ADF -2947828  0.0016
S.E. of regression 0.266508 Akaike info criterion 0.220563
Sum squared resid 12,42968 Schwarz criterion 0.309256 . =
Log likelihood -14.85068 Hannan-Quinn criter. 0.256524 Residual variance 0022385
F-statistic 262.1034 Durbin-Watson stat 0.443118 :
Prob(F-statistic) 0.000000 HACvariance 0017738
Fixed Effects Model Random Effects Model
Dependent Variable: QDC Dependent Variable: QDC
Method: Panel Least Squares Method: Panel EGLS (Cross-sedtion random effects)
Date: 09/03/18 Time: 11:.02 Date: 09/03/18 Time: 11:00
Sample: 2006 2020 Sample: 2006 2020
EESkiact n reods e
& Cross-sections included: 12
Total panel (balanced) observations: 180 Total panel (balanced) observations: 180
ADC-CLP O IINO S TR CUPAL D O GIRD S CIOP D2 P DY Swan?y and(Arora esﬁ:nator of oompbnenl vaniances
+C(8)"D4+C(9)"D5+C(10)*D6+C(11)"D7+C(12)'D8+C(13)"DI+C(14)
e b A s b Variable Coefficient Std. Error t-Statistic Prob.
Coefficient  Std. Error t-Stafistic Prob.
C 0.993838 0.153653 6.468076 0.0000
c) 1.335455 0.168934 7.905202 0.0000 INNO 0.647493 0.053955 12.00067 0.0000
Cc(2) 0541876 0.061187 8.856025 0.0000 R -0.023048 0.035870 -0.642557 05214
Cc(3) -0.115637 0.039233 -2947416 0.0037 ALT 0.086735 0.040322 2151093 0.0328
C(4) 0.039791 0.043464 0.915502 03613 CSRD 0.125331 0.040049 3.129443 0.0021
C(5) 0211480 0042335 4995428  0.0000
C(6) 0331482 0076082 4356886  0.0000 Effedis Specification
C(7) 1.005937 0.115317 8.723208 0.0000 SD. Rho
C(8) 0319746 0101639 3145905  0.0020
C(9) 0570911 0091699 6225922  0.0000 Cross-section random 0.099085  0.2061
C(10) -0.221752  0.078890 -2810912  0.0055 |gjpsyncratic random 0.194482 07939
c(11) 0.341001 0089727 3800406  0.0002
C(12) 0.453405 0.094900 4777709 0.0000 Wei isti
C(13) 0574790 0.132639 4333506 0.0000 i s
ey Q274412 U10aes. 2407846 0O0IM o suiied 0744208 Mean dependentvar 1855872
C(15) 0.209283 0.087817 2.383156 0.0183 Adiusted R d 0738362 SD.d dent 0.427346
C(16) 0635990 0135324 4699750  0.0000 _clUSiéCR-square - -2 00DENCANS va¥, g
SEE. of regression 0.218590 Sum squared resid 8.361776
R-squared 0928615 Mean dependentvar 4105447 F-statistic - 127.2876 Durbin-Walson stat 0.627262
Adjusted R-squared 0922086 SD.dependentvar 0696741 Prob(F-statistic) 0.000000
S.E. of regression 0.194482 Akaike info criterion -0.352271 - —
Sum squared resid 6.202990 Schwarz criterion -0.068452 Unweighted Statistics
Log likelihood 4770435 Hannan-Quinn criter. -0.237194
F-slatistic 1422272 Durbin-Watson stat 0863114 R-squared 0.833092 Mean dependent var 4105447
Prob(F-statistic) 0.000000 Sum squared resid 1450353 Durbin-Walson stat 0.361638
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Pooled Regression Model:
QDC;=0.6674 + 0.6885 INNO; + 0.1009 TR; + 0.1069 ALT; - 0.0054 CSRD;
Fixed Effect Model:
QDC;=1.3354 + 0.5419 INNO; - 0.1156 TR+ 0.04 ALT; + 0.2115 CSRDx
Random Effect Model:
QDC;=0.994 + 0.6475 INNO; - 0.023 TR; + 0.0867 ALT; + 0.1253 CSRDy
0o IS e BliasY Bgiall o alawl (02 ) oy Jouadl (e Lasdls Sbianill s z3gaill Ll Lasyl5108 G
IS & HO yainll dpsyall (adys diag P-value (0.000,0.000)<5% :% 5 (v loles J3T Wald test g Hausman test oLyl
24l Juasg «((HO :Random Effect Model And HO : All Dummy=0 (Pooled Regression Model ) (e a5 &Iy oyl
duyall LW o8l 3 GoASIY Gl (s Al Jiies § Fixed-effects model 7394l Al Blat HT Ll
dl oA bl Loy Bagz § el olpaal]  spwas 3 asY caady aseadl e g o Jlai¥ly mloslall L slsisSs
Innovation and sebddl elges gl ;250 1 Jlas¥ly Silaglall FEPNSLCRAPEL IR, da gl 2l ol padd)
shdlly el de @i,40) 3Las) (Technological readiness TR 2913iS&l) slaazw¥! csophistication factors INNO
alaadll Gus yales aaell eLm;gfL? L_;T 3329 Al ae .Sig=(0.000, 0.0037, 0.000)<5% Company spending on R&D CSRD
Sig=(0.3613)>5% % 5 (e Loles nST 2slasy! dsize Ol Ly Availability of latest technologies ALT &yl 4y g5:8ll
% 92.86 R-squared doyd il > 2ugd 25415 5)ud 93 73905 989

Wald test g Hausman Test jLas| il :(02) Jgusl!

Wald Test:

Equation- Untitled Corelated Random Effects - Hausman Test

Equation: Untitled

Test Statistic Value df Probability TESt CI'USS-SECNUH fﬂﬂdUl'TI EﬁECtS

F—s_tatistic 14 96606 (11, 164) 0.0000

Chi-square 164.6267 " 0-0000  TestSummary Chi-q. Statistic  Chi-Sq.df  Prob.
Null Fypothests: SO CIN=CEELEECO0=COT=CO2) (rogs-sedion random 50075841 4 0.0000

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

Mormalized Restriction (= 0} Value Std. Err. ) )

Cross-section random effects test comparisons:
C(6) 0.331482  0.076082
C(7) 1.005937  0.115317 . . .
C(8) 0.319746  0.101639 Variable Fied  Random  VarDif)  Prob.
C(9) 0.570911 0.091699
C{10) -0.221752  0.078890
Cri1) 0.341001 0.089727 INNO 0541876 0647493 0000833  0.0003
C{12) 0.453405  0.094900
o(13) 0 574790 0 132639 TR 0115637  -0.023043 0000253  0.0000
C(14) 0274472 0110325 ALT 0.039791 0086735 0000263  0.0038
C({15) 0.209283  0.087817
C16) i — D 13539 CARD 0211480 0125331 0000183  0.0000

Bviews Sla i e Talaze] s yugall
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Pooled Regression Model
Dependent Variable: DCO

Cointegration Test

(186-16% o) 1l 28 SAG2I Byl Sl aslss 3 JUarYly (Y LonglysSS 90

Method: Panel Least Squares Kao Residual Cointeglaﬁon Test
Date: 09/03/18 Time: 11:40 senes: DCO |NNO TR AT CSRD
Sample: 2006 2020 : R
Periods included: 15 Date: 09103118 Time: 11:40
Cross-sections included: 12 Sample: 2006 2020
Total panel (balanced) observations: 180 Ind o
uded obsenvations: 180
Variable Coeficient ~ Std.Emor  t-Statisic  Prob. Nyll Hypothesis: No cointegration
c 1367490 0157111 8703963  0.0000 Irendassumption:No deterministic rend
INNO 0725642 0077873 9318258  0.0000 User-specified lag length: 1
TR 0078430  0.051705 1516878 0.1311 . . .
AT 0133835 0056727 2350291 00194 NEWeyestautomatic bandwidth selection and Bariett kemel
CSRD -0.099139  0.060097 -1.649636  0.1008
R-squared 0777624 Mean dependentvar 4691106 t-sta'ﬂS[lC PIOD.
Adjusted R-squared 0.772541 SD. dependentvar 0.688629 ADF 4855789 0.0000
SE. of regression 0.328426 Akaike info criterion 0.638373
Sum squared resid 18.87611 Schwarz criterion 0727066 ]
Log likelihood 5245354 Hannan-Quinnciter.  0.674334 Residual variance 0.038491
Fixed Effects Model Random 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: 09/03/18 Time: 11:41
Sarpple:.2006 2020 Sample: 2006 2020
Periods induded: 15 Periods included: 15
Cross-sections included: 12 Cross-sediions included: 12
Total panel (balanced) observations: 180 Total panel (balanced) observations: 180
DCO=C{1)+*CYINNOC3F TR+ C(4F ALT+C{5F CSRD+C{6F D2+ C(7¥ D3 &van?y and(Arora esﬁ:nator of component variances
+C(8)*D4+C(9)*D5+C(10)*D6+C(11)*D7+C(12)*D8+C(13)*DI+C(14)
i i 3 Lo Variable Coefficient  Std. Emor  tStatistic  Prob.
Coefficient  Std. Error -Statistic Prob. c 1438168 0233019 6385470  0.0000
c(1) 1161823 0193489 6.004595  0.0000 INNO 0630968  0.066931 9.427170  0.0000
c2) 0616756 0.070081 8800604  0.0000 TR -0.031909 0043582 -0.732155  0.4651
c@3) 0.045044 0044936 -1.002398 03176 ALT 0146646  0.048695 3.011502  0.0030
C(4) 0143055 0049782 2873652  0.0046 CSRD 0.088270  0.047637 1852973  0.0656
C(5) 0.105865 0.048488 2183302 0.0304
C(6) 0.990042 0.087141 11.36135 0.0000 Effects Specification
C(7) 0.706071 0.132079 5.345818 0.0000 SD. Rho
C(8) 0.367947 0.116412 3.160721 0.0019
C(9) 0478011 0105028 4551280  0.0000 Cross-section random 0250675 05588
C(10) 0074672 0090357 0826411 04098 |gigsyncratic random 0222750 04412
Cc(11) 0.463217 0.102770 4507334 0.0000
C(12) 0525685  0.108694  4.836366  0.0000 Weighted Statistics
C(13) 0.326856 0.151918 2151523 0.0329
gggg ggﬁﬁg g':ggggg gzggggi g'g;'g; R-squared 0.638500 Mean dependent var 1.049054
c(16) 0' 440484 0‘ 154904 2.8 41939 0'005 1 Adjusted R-squared 0.630237 S.D. dependentvar 0.368159
E Z ) i S.E. of regression 0223871 Sum squared resid 8.770674
F-statistic 7727340 Durbin-Watson stat 0.929712
R-squared 0904136 Mean dependentvar 4691106 -
AdjustedR-squared  0.895368 S.D.dependentvar 0.688629 Prob(F-statistic) 0.000000
SE. of regression 0222750 Akaike info criterion -0.080843 - :
Sum squared resid 8.137308 Schwarz criterion 0.202976 Unweighted Stalistics
Log likelihood 2327583 Hannan-Quinn criter. 0.034234
F-statistic 103.1168 Durbin-Watson stat 1.015702 R-squared 0.757339 Mean dependentvar 4691106
Prob(F-statistic) 0.000000 Sum squared resid 2059792 Durbin-Watson stat 0.395875
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o JBY! e Buusg clitde JolSS 28Me 399 Je Cointegration test  <liadl JolSdl jLas| uSss (03) Jousdl (e
Lgiall 2agd o Loy CSRDE (ALSE (TRt (INNOt  Jlas¥lg ciloslall | 251515 il gy DCOE edag)l dizgl Ay 1 di3a
GIHT Joad) (oyall Jgudg HO 2y nll B yall a8y Wl (Prob= (0.000) <5% % 5 (4 Leles J&1 Prob 2glasyl
2kl aad fom Jlas¥ly  Slaslall Lz soiSs il igag edlenll dumgs A2y (a2 Aol Zurrus 28Me 3529 e L
-3l pall 389 Joaml uds cous 2ilasy]

Pooled Regression Model :
DCO; =1.3675 + 0.7256 INNO; + 0.0784 TR; + 0.1339 ALT; - 0.0991 CSRDy

Fixed Effect Model :

DCO;=1.1618 + 0.6167 INNO; - 0.045 TR + 0.143 ALT; + 0.1059 CSRD;
Random Effect Model :

DCO; =1.4882 + 0.631 INNO; - 0.0319 TR; + 0.1466 ALT; + 0.0883 CSRDy
U5 Wald test i) § Gosiall Aasd of il (04) o3, Jauondl e L33 S bnill 5a g 39t Lol LLisY151,3 3
-l g Jalas s92gn SN HT Joord) ooyall Sy HO &piall 2 jall Gad,s diag (P-value (0.000)<5% :% 5 e Loles
sbas |y dad (> (3 (Fixed-effects model g LuLa:-l Hasll z3gedl Jls cone dummy # 0 :éi 0 ol J5¥ e
o2l padyig HO &yaall dusyall Jas by P-value(0.2174)<5%:% 5 (w0 Lsles ST P-value Lgiall of Hausman Test
¥| Random Effect Model 7 3geill 92 sla>] Joall z 39l uasg Fixed-effects model 7350l 2iasly BLAN HT ol
pgeadl (e (Random Effect 73905 3% 63.85 4 &,ae % 90.41 4 Fixed-effects model 7350 Jlad (@ nwad 548 of
gl rase laanell ol Al J) JUas¥ly cloglall Laglgisis eMeall dumgs days (s A8Matl puds 3 5 oy
Availability of latest &as) e ¢lgiSal ciliuasdl Giusi 4355 (Innovation and sophistication factors INNO yghasdl (Jolges
.Company spending on R&D CSRD sobailly e dl e S, adl Blas) a5l Geime 4 w3l ctechnologies ALT
ol Ley Technological readiness TR zsJiSall sluaaru! piie M ala 436 &l 5529 puie ae Sig=(0.000, 0.003, 0.0656) <5%

Sig=(0.4651,0.5)>5% :% 5 ¢y Lolas 4ST ilias¥! drigins

Wald test s Hausman Test ;s | gl :(04) Jouszl!

‘E"’a"’ Test Comelated Random Effects - Hausman Test
quation: Untitled . )
Equation: Untitled

F—s_tatistic 19.67551 (11, 164) 0.0000
Chi-square 216.4306 " 0.0000 Tact Summary Chi-Sq. Statistic  Chi-Sq.df  Prob.
Null Hypothesis: C(6)=C(7)=C(8)=C(9}=C(10}=C(11)=C(12) Cross-secion random 5764915 4 02174

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

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

C(6) 0.990042 0.087141

i 0367047 O-1oa1o  Variable Fied  Random  VarDif)  Prob.
C(9) 0.478011 0.105028

o S anaors 0105000 INNO 0616756 0630068 0000432 04940
ca12) 0525685 0108694 TR 0045044 0031909 0000120 02303
< S ooocas  013e30s ALT 0143085 0148646 0000107 07285
C(15) 0245802  0.100582 CSRD 0405865 0088270 0000082 00513
C[16) 0440484 0.154994
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Pooled Regression Model Cointegration Test

Dependent Variable: EM ; . .
Moo Paial Lasist Suares Kao Residual Cointegration Test

Date: 09/03/18 Time: 12213
Sample: 2006 2020
Perieds included: 15

Series: EMINNO TRALT CSRD
Date: 09/03/18 Time: 12:12

Cross-sedions included: 12 Sample: 2006 2020
Total panel (balanced) observations: 180 Included ODSEWQﬁ()ﬂSZ 180
Variable Coeficent  Sid Emor  tStatisic  Prob. Null Hypothesis: No cointegration

~49 17end assumption: No deterministic trend

C -0.348150 0.153907 -2262078 .0, ;
INNO 0813091 0076285 1065860  0.0000 USer-specified lag length: 1
TR 0.340941 0.050650 6.731289 0.0000 g 2 3
AT 0119801 0055570 2155867 00325 Newey West automatic bandwidth selection and Bartlett kernel
CSRD -0.126918 0.058872 -2.155840 0.0325
R-squared 0.879711 Mean dependentvar 4172913 t'smsuc PfOb.
Adjusted R-squared 0.876961 S.D.dependentvar 0917208 ADF -4.116523  0.0000
SE. of regression 0.321728 Akaike info criterion 0.597162
Sum squared resid 18.11401 Schwarz criterion 0.685855 . .
Log likelihood 4874454 Hannan-Quinn criter. 0.633123 Residual variance 0.033818
F-statistic 3199571 Durbin-Walson stat 0.468053 :
Prob{F-stalisic) B ace006 HAC variance 0.030862
Fixed Effects Model Random Effects Model
Dependent Variable: EM Dependent Vanable: EM
Method: Panel Least Squares Method: Panel EGLS (Cross-section random effects)
Date: 09/03/18 Time: 12:15 Date: 09/03/18 Time: 1214
Sample: 2006 2020 Sample: 2006 2020
Periods incdluded: 15 Perieds indluded: 15
Cross-sections incuded 12~ Cross-sections included: 12
ok ‘:i“;&g;’f&"ﬁeﬂ) °g;m°&s);;f%c(5rc (GyD2ecaypa 10t panel (balanced) obsenvatons: 180
+C(8y'D4+C(9)"D5+C{10)*D6+C{11)"D7+C(12)"D8+C(13)"D9+C(14) - s ——— —
e i i s Variable Coeficient  Std Emor  tStalisic  Prob.
Coefficient Sid. Emror t-Statistic Prob. ¢ 0280244 0.191667 1462138 0.1455
c(1) 0914133 0207282 4410104  0.0000 INNO 0604714 0066520 9080772  0.0000
c3) 0126125 0.048139 2619999 0.0096 ALT 0.116682 0049667 2349278 0.0199
C{4) 0.064763 0.053330 1214384 0.2263 CSRD 0.050444 0049269 1.023847 0.3073
C{5) 0.160590 0.051945 3.091554 0.0023
C(6) 0.448798 0.093353 4807539 0.0000 Effedts Specification
c@) 0.854365 0.141494 6.038157 0.0000 SO. Rho
C(8) 0574828 0.124711 4609295 0.0000
C(9) 0769098 0112515 6835537  0.0000 Cross-section random 0126543 02195
c(10) 0525719 0.096798 -5.431116 0.0000 |giosyncratic random 0238629 0.7805
C(11) 0504184 0.110095 4 579517 0.0000
c(12) 0306496  0.116442 2632168  0.0093 Weighted Statistics
C{13) 0.904412 0.162748 5557147 0.0000
g(:;) g'ggg‘; g:gg;gg g%‘:g;gﬁ g'gggg R-squared 0.716050 Mean dependentvar 1.826757
c: 16; 0953998 O10enis  oor>1as 00000 AdustedR-squared 0709559 SD.dependentvar 0.498006
) ) ) i SE ofregression 0268388 Sum squared resid 12.60562
F-statistic 110.3262 Durbin-Watson stat 0530328
R-squared 0937984 Mean dependentvar 4172913 s
Adjusted R-squared 0932312 SD.dependentvar 0.917208 Prod(F-statistic) 0.000000
SE. of regression 0.238629 Akaike info criterion 0.056873 - —
Sum squared resid 9338771 Schwarz criterion 0.340691 Unweighted Staistics
Log likelihood 10.88146 Hannan-Quinn criter. 0.171949
F-stalistic 165.3662 Durbin-Watson stat 0.687038 R-squared 0.857179 Mean dependent var 4172913
Prob{F-statistic) 0.000000 Sum squared resid 2150701 Durbin-Watson stat 0.310834
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UV HT ol (ol B HO &ydall dum,all pas, Julls (Prob= (0.000) <5% % 5 e Lales J51 Prob dsbasyl
2kl skt Jlar¥ly  claslall LirslsiSs w50y Gasadll ey Blai o Jo¥ Bligle e AMe 929 e iy

Pooled Regression Model :
EM;=-0.3481 + 0.8131INNO; + 0.341 TR; + 0.1198 ALT; - 0.1269 CSRDy
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 TR; + 0.1167 ALT; + 0.0504 CSRDy
0o IS e BliasY Bgiall o alawl (06 ) o8y Jourzdl (e Lasdls Shianill s z3gaidl Ll 5Lasyl5108 G
IS & HO 4yainll ds,all (adys diag P-value (0.000,0.000)<5% :% 5 (o loles J3T Wald test g Hausman test oLyl
24l Juasg «((HO :Random Effect Model And HO : All Dummy=0 (Pooled Regression Model ) (e a5 &Iy oyl
Sl & G ASIY Gasudll sng Blas ;ige o A8l Jites 3 Fixed-effects model z3g.0ill 2adly Jslall H1 Joud)
g Bllas @ el wlaaall  spuas @ a5Y cads pgeall e g o Jlat¥ly cloglall LragleuShy 2uyall Jlec¥! 2alll
sl alses 1Yl rape Jlai¥ls cloplall  LimglyiS5 lite 3 Jo Aok AuaN clasall 1 s ASIY! gl
el e 8,401 3Las| (Technological readiness TR (2319381 slaaiu¥! Innovation and sophistication factors INNO
Susl ,3l93 paell pla il gl 3929 aus 2o Sig=(0.000, 0.0096, 0.0023)<5% Company spending on R&D CSRD sslkailly
% 5 oo Loles ST 25lasy! dissizs Of Ley Availability of latest technologies ALT &zl 2z gdeuSall sl
% 93.80 R-squared desd il > 298 L5405 5y 93 3943 g9 Sig=(0.2263)>5%

Wald test s Hausman Test ;s | a5l :(06) Jouzzl!

Wald Test Corelated Random Effects - Hausman Test
Equation: Untitled ) .
Equation: Untitied

Test Statistic Value df Probability Test Cmss_sectmn randnm eﬂ'ems

F—s_tatistic 14.00943 (11, 164) 0.0000

Chi-square 154.1037 1 0.0000  Tast Summary Chi-Sq. Statistic  Chi-Sg.df  Prob.
Null Hypothesis: C(B)=C{7)=CE)=CA=CA0=CON=CO2) Gross-section random 50.369713 4 0.0000

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

Normalized Restriction (= 0) value Std. Err , ,
Cross-section random effects test comparisans:

CI6) 0.448798  0.093353

C7) 0.854365  0.141494 . , ,

c(8) 0574828 0124711 Variable Fieed  Random  Var(Diff) Prob.
C(9) 0769088  0.112515

C(10) -0.525719  0.096793

c(11) 0504184 0110095 INNO 0390863 0604714 0001212  0.0000
C(12) 0.306496  0.116442

C{13) 0004412 0162748 TR 0126125 0235714 0.000365  0.0000
C(14) 0713274  0.135369 ALT 0.064763  0.116682  0.000377 00075
C(15) 0.389666  0.107752

o(16) 0983328  0.166043 C3RD 0160590  0.050444  0.000271  0.0000
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Control of international distribution CID yd s 389 &slas¥! z3lad! 13445 :(07) Joizd!

Pooled Regression Model Cointegration Test
Dependent Vanable: CID P i 1
kb Kaq Rgssduai Cointegration Test
Date: 09/03118 Time: 1246 Series: CID INNO TR ALT CSRD
Sample: 2006 2020 . .40,
P it 6 Date: 09/03118 Time: 12:46
Cross-sections included: 12 Sample: 2006 2020
Total panel (balanced) observations: 180 lnduded observah’ons: 180
Variable Coefident  Std Emor  tStatisic  Prob. NUIl Hypothesis: No cointegration
C 0609250 0149961 4662937 _ Trend assqmpton: No deterministic trend
INNO 0605426 0074329 8145208  0.0000 User-specified ag length: 1
TR 0147432 0049352 2987380  0.0032 X ; : :
AT 0077737 0054145 1435710 01529 Newey: West automatic bandwidth selection and Bartlett kemnel

CSRD 0114747 0057362 2000388  0.0470
R-squared 0832297 Mean dependentvar 4251997 I'SlaﬁShC PIOD.
Adjusted R-squared 0828464 SD.dependentvar 0.756886 ADF 4741331 0.0000
SE ofregression 0.313479 Akaike info criterion 0545216
Sum squared resid 17.19708 Schwarz criterion 0.633909 . :
Log likelihcod 4406941 Hannan-Quinn criter. 0581177 Residual variance 0.047984
F-stalistic 217.1281 Durbin-Watson stat 0541696 .
Prob(F-stalish) & hkood HAC variance 0.026645

Fixed Effects Model Random Effects Model

Dependost Varatia. OO Dependent Variable: CID
Meltiod: Panel Least Squares Method: Panel EGLS (Cross-section random effects)

Date: 09/03/18 Time: 12:48

ﬁzmiiﬁgﬁﬁs Sample: 2006 2020

Cross-sections included: 12 Periods included: 15

Total panel (balanced) observations: 180 Cross-sections induded: 12 '

CID=C(1)+C{2)'INNO+C{3)'TR+C(4)*ALT+C(5)'CSRD+C(6)'D2+C(7)'D3  10tal panel (balanced) observations: 180
+C{(8)*D4+C(9y'D5+C(10)*'D6+C{11)"D7+C(12)"D8+C(13)*DI+C(14) Swamy and Arora estimator of component variances

Date: 09/03/18 Time: 12:47

*D10+C(15*D11 16)"D12
il e Varnable Coefficient Std. Error t-Statistic Prob.
Coefficient Std. Emror t-Statistic Prob.
C 0.902939 0215280 4194253 0.0000
c(1) 0.692254 0.195805 3535426 0.0005 INNO 0.722775 0.066069 10.93976 0.0000
C(2) 0722072 0.070920 10.18150 0.0000 TR 0.048789 0.043345 1.125582 02619
C(3) 0.026238 0.045474 0576991 0.5647 ALT -0.027980 0.048589 -0.575861 0.5654
C(4) -0.054531 0.050377 -1.082455 0.2806 CSRD 0.207642 0.047700 4353053 0.0000
C(5) 0.231253 0.049069 4712851 0.0000
C(6) 0.160805 0088184 1823518  0.0700 Effects Specification
cm) 0843288  0.133660 6309201  0.0000 SD. Rho
C(8) 0.308308 0.117806 2617087 0.0097
C(9) 0884643  0.106285 8323313  0.0000 cross-section random 0188878  0.4125
C(10) 0.355161 0.091438 3884163 0.0001 Idiosyncratic random 0.225417 0.5875
C(11) 0.167884 0.104000 1614270 0.1084
C(12) 0.478697 0.109995 4351977 0.0000 : : ot
C(13) 0.098918 0.153737 0643428 0.5208 - a—
g(}g; D S e et Raqure 0728320 Mean dependentvar 1252144
c(16) 0397884 0156843 2536729 00121 “djusted R-squared 0722110 S.D. dependentvar 0.439412
) . ) _ SE. ofregression 0.231637 Sum squared resid 9389753
R-squared 0918735 Mean dependentvar 4951997 F-statistic o 117.2850 Durbin-Watson stat 1.037485
Adjusted R-squared 0911303 S.D.dependentvar 0756886 Prob(F-statistic) 0.000000
SE ofregression 0.225417 Akaike info criterion -0.057046 N =y
Sum squared resid 8333269 Schwarz criterion 0226772 Unweighted Stalistics
Log likelihood 21.13416 Hannan-Quinn criter. 0.058030
F-statistic 1236067 Durbin-Watson stat 1.189070 R-squared 0.805837 Mean dependentvar 4251997
Prob(F-statistic) 0.000000 Sum squared resid 19.91047 Durbin-Watson stat 0.489277
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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 CSRDy

Wald test s Hausman Test ;s | a5l :(08) Jouszl!

Correlated Random Effects - Hausman Test
Equation: Untitied

Wald Test:
Equation: Untitled

Test Statistic Value df Probability Test cross-section random effects

F-statistic 1585829 (11, 164) 0.0000

Chi-square 174.4412 " 0.0000  Tast Summary Chi-Sq. Statistic  Chi-Sq.df  Prob.
Mull Hypothesis: C{6)=C(7)=C(8)=C(9)=CO0=CA1=C(12)  Cross-section random 13.791766 4 0.0080

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

Normalized Restriction (= 0) Value S B (ross-section random effects test comparisons:

Ci(6) 0160805 0.088184

C(7) 0.843288 0133660 : f ;

o@) 0.208308 0117806 Variable Fied  Random  Var(Diff) Prob.
C(9) 0.884643 0106285

C(10) 0.355161 0.091438 INNO 0722072 0722775 0000665 08732
< S aonesr  010999% TR 0026238 0043789 0000189 01010
gﬂi; ggggg:}g g:}g?g?; ALT 0054531 -0.027930  0.000177  0.0460
cas 0502808 0127674 CSRD 0231253 0207642 0000132  0.0402
C(16) 0.397884 0.156849
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