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Summary:

This research note is concerned with studying the quantitative relationship between
research and development as an independent variable and the economic growth variable
as a dependent variable, using statistical data for industrialized countries during the period
between (1996 - 2018). In this research note, we discussed the concept of research and
development as a dependent variable, a candidate to influence economic growth, We also
touched on the development of the explanatory theories of growth and the importance of
modern approaches to the concept of growth - endogenous growth theories - with a focus
on what modern theories depend on the technological dimension, and research and
development in their theses. Let us arrive at the estimated model in the case of
industrialized countries, which shows the quantitative relationship between research and
development and economic growth; Our main goal through this research paper is to
clarify the direct quantitative relationship between economic growth and research and
development in the case of industrialized countries, and from the results we obtained
through this research note, there is a direct quantitative relationship between research and
development and income - as a variable to measure economic growth - in the case of
industrialized countries.

Keywords: research - development - economic growth - industrialized countries
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World Intellectual Property

T leldl olay Oglad) sialan el ol M o gl o 4 L)
Organization (WIPO), o) slpll OLss gladl Suislas sl) Pt oo Leahi5 o |

WIPO Patent Report: - W el Geabl e J oby el K o ol 1591 Sl S
Statistics on Worldwide . . L T o
Patent Activity G Sl o5 ol Lo e 8 fodl S 3l 35 ailos ol s AT

3a) Bsln)l S S e~ sl 5. Lo el 1

e 20 Gsos (3394

L) sl e yleaad!

Hs W) Olyladlg Ol ylas Y 2

Q3 ol m3gadl i o2) Cobb-Douglas zsy) dls sldszsl vz dwhldl Gus ) Jgosl)
(i) sl gby Al ) ol

GDPpc = f (GFCF, HFCE, TRD, RDE, RRDpm, PAR)

GDPpc = A GFCFA1 HFCEP: TRDPs RDEP: RRDpmPs PARPs

dbased feddl o Lo oz kil 2 Cobb-Douglas  alW abdi ol e
Al 28alus atlast dag bl SLall Comy b o)y ] SULD Alder Lsd 0] L olanyle)
Sl olanYl sadly Sadomtll el IMgra) o BN OBLaSanY o) Aol s a5 UL
tk LS 2 oalaBV) sl Saaaml) Bl (B! i log-linear livlss . Longd oSl

InGDPpc = a + B,InGFCF + B,InHFCE + B,InTRD + B,InRDE + B.InRRDpm + B,InPAR
+&

i 355 wlly o $le 89 (Panel data) L <ULy s 3le anlldl ol of L
Bl oSl ga gl Laasdy islio Jg3 17 (3 J2asy (Cross-section) aezal) bl o J5Y)
zised BUI bl ad asgust i 2018-1996 sl 2l 3541 (3 Jresy (time series)
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«(Fixed Effects Model (FEM)) &l <\l ~35¢ «(Pooled Regression Model (PM)) e

(Baltagi, 2013) (Random Effects Model (REM)) &lsaall <5l 354

(e aly il Sl Gu Baed) B Ll pss g SN Ales ol 3

sl olld st oty Azt N ptnod) gt ! BV Lzt 1(02) 03y Jgutr

AW Jgadl (3 Sl o iy . (Dumitrescu & Hurlin, 2012) jlas! plasaly

. O ol . O ol
Z-bar tilde Z-bar Z-bar tilde Z-bar
it il
2.0588 2.8636 2.5277 3.4377
LHFCE LGFCF
(p-value = 0.0395) | (p-value =0.0042) (p-value = 0.0115) | (p-value = 0.0006)
0.1579- 0.1496 3.1635 4.2161
LRDE LTRD
(p-value = 0.8745) | (p-value =0.8811) (p-value = 0.0016) | (p-value = 0.0000)
3.0127 10.3083 2.9239 10.0813
LPAR LRRDpm
(p-value = 0.0026) | (p-value =0.0000) (p-value = 0.0035) | (p-value =0.0000)

stata 16 sla~Y¥1 el ol e Ilozel cim ) slasl o yaall

Lo ) gl ol (3 e BMe b Alindl Slpal) STO0 @l Jgadl I e a3

o LRDE Jandl sl ol Oow adeg (mldl ) ol Jaznll jnel) G 8D S9omg pue UL

Ayl 2358

ok Jous 23kl g 2
z3sed) om bW Jol jlas) (oplasl e slazeY) Ao =S T35l dadod

i Bl Lt LA 130 dll (F) i alas] et gy Wl SVU) 2358y anendll
AV pa el el any Al el e GaBd) vn SULL aemdl Z3gadl 2L
U5 ey o el Z3sad) Jo il SN 2358 A n Bslas) ojlal 1] Le s

anl) ol 5L 7358 om Jezisl (Hausman, 1978) Olewss Lol B Jredl Ul jlasV sl

Al Sl 2354,

i i Lady )l SV 2308 i ask

52




Lelaall O 2 o3l sl Jo psladly Condl g uld

Il o S miges g wils 1(03) W3y Jour

Sgt::J\ M\

Fixed-=ffects (within) regression Mumber of obs = 3291

Group wvariable: country MNumber of groups = 17
R—sd= Obs per group:

within = 0.2919 min = 23

between = 0.0003 awvwg = 23.0

overall = 0.0058 max = 23

F(5,369) = 30.43

corr{(u_i, Xb) = —0.7421 Prob > F = O.0000

LGDPpCc Coef . Std. Err. = P>=1tl [25% Conf. Intervall

LGECE -258c682 -DEEe3341 3 .20 QL 000 -1lz2822806 -3821023

LHEFCE —.1498132 -1558508 —0.2c o.337 —.4562804 -1566532

LTRD -2892537 -0563296 5.14 O .000 -17584864 -400021

LERRDpmM -1352087 -03210673 4.25 O.000 -0741175 -1962999

LPAER —.Dcs44c7T -0zZo0zZ2372 —3.38 Qo .001L —. 1082415 —.028C52

_cons 8.642387 -8428176 10.25 QL 000 ©.285059 10.29971

sigma_ u
sigma =
rho

-371l4ac5¢€6
-10994654
-21245199

(fraction of wvariance

due to u_i)

F test that all u i=0:

E(

1e, 369)

88 .37

stata 16 staxV1 malipdl ol jiaaall
e sbaeVL anld) ol Csj;'j u;w ) C;’}‘J‘ om Aol of gLl Jodd! Ol 2 - _—

gk O T bl aopdll Jsdy all 2ol by U1 as @l oLl (F) e alas] el
gl S 23sd i a Al gl | L) ga anld) ST

i gl O 1 2390 ks il (04 o3y Jour

Prolkb > F

O.0000

Random—effects GLS regression Number of obs = 321

Group wvariable: country Number of groups = 17
R—s=sag: Obs per group:

within = 0.2807 min = 23

between = 0.0045 avg = 23.0

overall = 0.01ls82 max = 23

wWwald chiz (5) = 125.16

corr{u_i, X} = 0 (assums=d) Prob > chiZ = O.0000

LGDPpC Coef . Std. Err. = P>lzI [95% Conf. Intervall

LGFCFEF 2498199 -0e7419 3.71 0O.000 -117es81 -3819587

LHFCE —.24174%96 -1551355 —1.58&6 o.119 —.545809¢ -0Dez2104

LTRD -Z2172013 -0538312 4 .03 O.000 -1lll1e94Z2 -322T7085

LRRDpPpm -l1l440947 -0307111 4.9 O.000 -0B839021 -2042873

LPAR —.02994224 -0170556 —1.76& o.o07s —.0&e3370%9 -00348¢6

_cons B.9&5511 -B8B&35194 10.38 O.000 TF.273044 10.&e5798

sigma_ 1
sigma_ e
rho

-203135324
-10994654
- 77343084

(fraction of wariance

due

to u_i)

stata 16 sla~Y1 melipdl ol sl

(Hausman) Olewss Lot shal o) Cllany cadladal)l JUYI 2308 il o5l e Jsadl dny

Adlpial) Sl 23aks anld) ISl 2308 o Aol
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Coefficients

(b) (B) (b—B) sgrt (diag(v_b-V_B))
fe re Difference S.E.
LGFCF -.258€689 -2498199 -008B8491 -0117989
LHFCE —.1428132 —.24174%¢ -09193&4 0423312
LTRD .2892537 -2172013 .0720524 -02129147
LRRDpm -1352087 -1440247 —.0o0BEEE -0091854
LPAR —.0Des44e7 —.0299424 —.0385043 -.01z2z0463
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chiz (5) (b—B) "[(V_b-—V_B)"~(-1)] (b—-B)

z2e .06
O ._.0000

Prob>chiZz

stata 16 sla=Yi gelinll ol pbaal)
Sl 2308 OF ol cabadl 204 Jody paadl op by Gl Jgadl Sl 2 e iy
izssedl Jasetd e sl psk misadl 835 e AT a Al Solady | L1 ga anld)

Tl paris Sl 1(06) o3y Jair

axd Modified Wald test ks Wooldridge test sl Breusch-Pagan LM test Jia)
owilal) (A Sl U AELLO
chi2 (17) = 74657.25 F(1, 16)= 1536 chi2(136) = 1011.135,
Prob>chi2=  0.0000 Prob>F= 0.2331 Pr =0.0000

Stata 16 sla=¥) maln oz s bolazel oLl il o ybeell
(autocorrelation) 3l LLY! (S o la ¥ 3sedl OF Ll Joadl IO e La>S
Sl Sl eae TR Gl «SJy «(Wooldridge, 2002) Wooldridge Lz et
3l GIS™ ((Greene W. , 2000) Modified Wald test Lz =W > (heteroskedasticity)
bl w5l oy LaS” (cross-sectional correlation) & Al ablicll o) 2Nl pds o 350
G 29 ccifd\ & Al Slal) adles Clay L sa9 (Pesaran , 2004) Breusch-Pagan LM
4 «(Driscoll & Kraay, 1998) Driscoll and Kraay 45 :dwldl ©L)El e sde plasanl

.(Prais & Winsten, 1954) Prais—Winsten ..% «(Beck & Katz, 1995) FGLS
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Models of LGDPpc

FGLS FGLS igls Driscoll K~y Robust
LGFCF —0.634%** 0.0g21*** 0.250%% 0.259%
(0.00832) (0.00174) (0.0736) (0.111)
LHFCE —1.328%%% —0.60g*** -0.150 -0.150
(0.0142) (0.00389) (0.120) (0.292)
LTRD —0.100%** -0.0742%%* 0.289%* 0.289%
(0.00329) (0.00110) (0.0800) (0.10¢)
LRRDpm 0.157*** -0.0179%%=* 0.135% 0.135
(0.00257) (0.000495) (0.0505) (0.0825)
LPER 0.00145 0.00740%** -0.0684*%* -0.0684
(0.000930) (0.000367) (0.0213) (0.0415)
Constant 17.36%** 13.28%%% B.g42%** B.g42%**
(0.103) (0.0194) (1.02g) (1.521)
Observations 391 381 381 381

stata 16 slaxVi malipdl ol - pbaaoll

e ) U BLAYL g ST Oldas e (924 655 FGLS_igls 52 b1 z3gadl O Lo
(Beck & 4l JLal sl jLakl sa9 ¢(Greene W. , 2012) 521 Z3bodl oo 23K 5T Byjloms sl
.Katz, 1995)

s et o flan] Bgae b Sl S 0T AL il a5 ol e Ll
J2 aeliall Ol (3 cadl JW ) 0 6$S lanls Lyl 1 sl e 5 ) Cal o B3l 1D
ALl e Sle g slasl Gig ol JW ) ST 068 bl SlsW) ae il gl
2 (B e 3l i L)) AU AlamaSy o lly ol 8505 @ ST ) 000 Lo sy 3LV IS
(- Bouguell , 2013Adouka ), 2017 (£ we ey Ll o ddall el sl Lo

oy Qa1 ) U e 5 ol Ko ST 3y L ST il il s LS
O als n SIs)ldh flipl e ) §lndl o L)l OF o iyl |2 Bsliall OIAL (3 8yl
8 o i bl s SIsldl e IS e ot (S Ay lndl Oty e 2i%
Mohamed, ) a5 e amzll sdn ST Wy il 5 plad) AU alamesy JSU L)
.(Abdellaoui, 2018
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adkal) daild

a.ub.m il (01) ?BJ éald‘

¥ A1 A2 A3 A4

1996 | 2487938 -0.9473 2668 16.81508 (
1997 | 2295159 -0.9473 2624 1517249 (
1998 | 2574810 -0.9025 2604 9230687 (
1999 | 2438701 -0.9025 2686 1335468 (
20001 2067469 -0.955( 2864 2062549 (
C001 ] 2254018 -0.955( 2672 1737806 |
C2002 | 2457106 -0.6723 6136 1840652 |
(2003 | 2408804 -0.6023 6626 2023344 |
2004 | 2401652 -0.6023 2986 2223452 [
C005 | 223007 -0.3200 122 2909233 [
(2006 | 2316650 -0.3673 2690 3067435 [
C007 | 26.32440 -0.6300 2892 2868693 |
(008 | 29.23205 -0.6873 2608 3049038 1
(2008 | 36.23636 -0.755( 3802 2064467 1
M0 36.28373 -0.7373 2994 2340932 1
CA1 ) 3167044 -0.775( 882 27.30970 1
C2M2 1 30.79946 -0.7700 3332 2617201 1
2013 | 3418389 -0.7150 2308 2381619 1
(2014 3741881 -0.7823 2192 2047279 1
(M3 4225768 -0.795( 2398 1284792 1
C2M6 | 430743 -0.8100 0.2 1004610 1
T M1 -0.8125 20200 1231370 1
C2018 | 40488097 -0.7800 2148 121370 1
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