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Abstract

The research aimed to demonstrate the impact of scientific research on the economic growth rate in
Libya during the period (2000-2021), and using the cointegration method based on the autoregressive
distributed lag period (ARDL) approach. The research concluded that there is a positive impact of
scientific research on the economic growth rate in Libya. The statistical analysis revealed the validity of
the research hypothesis, as the logarithmic form of the relationship between the independent variables
and the dependent variable was the best, and the relationship was direct between all the independent
variables, that is, between the rate of spending on scientific research and the rate of spending on
education and the rate of spending on health and scientific and technical articles and the dependent
variable is the economic growth rate. The regression coefficients were positive to express the existence
of a direct relationship between all the independent variables and the dependent variable, the economic
growth rate. The value of the coefficient of determination, R2, was 77.2%. This means that these
independent variables explain about 77.8% of the changes in the dependent variable is Y) and the
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remaining 22.8% is due to other variables. Therefore, the research recommended the need to pay
attention to the human element by increasing spending on health and educational services, the need
to restructure education at all levels, strengthen and develop scientific research and encourage
innovation through national plans supported by regional and international agreements, and the need to
keep pace with rapid technological changes to accommodate continuous developments in information
technology, and to work on Narrowing the digital gap by working to spread the Internet, increasing the
number of its users, and increasing interest in the most widely spoken languages in the world, especially
English.

Keywords: Scientific Research, Economic Growth, Education, Human Development, Health,
Technology.
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B il gadl il e sy el il JelSal  sgha s gl Ailian) Z3all e e gl aall & <l il
o3 cLagiy Jyshll saall b 4405 A8Me ax 53 (gl Jyshall (saal) (b JalS5 L) (4 jitne e Ty s X i Oyfinaduad) (55
e ASEe A5 e Yl Y B jEall e ) paiall sda Calide Ga Bl e jueill g @ jidial) LSl A8De e 48D
t Sl Z3saill e slaieY) &3 ¢(Unit Roots test) sas sl jia &l jlad) A e ellhg ¢ ) i)

Y =ag +a1 X1 + ax Xo +az Xztas Xa
_‘éab.aﬁ\i\ sadll Jara 1Y il pdiall o)
Bl ) pitial) -
cslaal) il aa) ) gdatl) 5 alall and) e 33y A X
celnall il Jlea) ) adadll e Y1 A 1X
slaall =l s W dsall e 3lay) A X
Al g Aalad) YA 2ae X,

il 3 saill Al 5 Alkiesall il juiiall 3(6) Jgda

AEal) ) yriall (Y) &l sial FEW]
COlaall CYBe | Asuall o G Al | skl o gAY Al e GEN L $ LY gall) Jra
JE) g dalal) o cslaal) i) ) Yo saall i) ) N skl g & gad) %
X4 X3 X2 (%) (Aaall i)
X1

61.4 3.7 2.1 0.2 3.7 2000
45.9 4.5 2.2 0.2 1.8- 2001
411 4.7 3.6 0.3 1.0- 2002
53.1 3.5 1.6 0.3 13.0 2003
65.6 3 2.5 0.3 4.5 2004
72.0 2.4 2.1 0.2 11.9 2005
90.7 2.2 1.8 0.3 6.5 2006
113.8 2.2 2 0.3 6.2 2007
129.3 2 1.6 0.3 0.2- 2008
232.8 3.1 2.7 04 4.4- 2009
291.1 3 2.8 0.4 5.0 2010
125.7 4.4 3 0.5 50.3- 2011
150.3 2.8 3 04 86.8 2012
200.8 2.7 2.9 0.5 18.0- 2013
186.0 2.9 3 0.5 23.0- 2014
172.4 2.9 2.9 0.6 0.8- 2015
141.0 3 2.8 0.4 1.5- 2016
166.5 3.1 2.9 0.5 32.5 2017
156.8 3 2.7 0.6 7.9 2018
174 .1 2.9 2.4 0.6 11.2- 2019
247.4 3.3 2.5 0.5 29.8- 2020
250.9 3.2 2.6 0.6 31.4 2021

Adline & g o dgall @l Glelbian) 1 jaaall

wipo.int/econ_stat :2020 «isSill L8Lall Zuallall Culydially ¢Sl LKL Lallal) alziall(*)
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CS}AJ\ ool & ghad

"(Unit Roots test) sas gl ja™ daljal) Jaw il il o ) i) gl ¢ sSadl JLSA &1 3 -
(OIS axall a8 ela g ol puiall JalS3 A 50 46 el el
Ho: X has a unit root
(Asa ) AL L 3as g Hia an g "ASLL e AL 6T
(YaadY) saill Jans) adll il e IS of Jdadll (e iy o(E-Views) sladiuls JUaY) s ¢ ja) &5 3
Xy danall o BEY) Jame 1 X3 ol o BEY! Jara 1 X ealadl danall o GaY) Jane 1X) ksl il il 5
Al A ) e ALalSie oAl 5 dpalel) oY laal)
(6 sianall die Al jl) Jae < paiall moead Apie 3l Aluddl 8 5as gl ) gda 3 gm g JilA g zadal) (o jh s 4 Aagill S
dad e S P-value af il s (A sanall f) o o ST (1.96= L sall 1) 2ad of Gl (1) ssidls 1 (0)

.a=0.05

oAl die 3 e @l i) o gl dsad) (a8l Jss paall (8 Gl o G (SN GO0 38T ey HLEAY) Bale) &5 1A
Lowilly Bas gl Hda LAl s U gandl meaa sy Al Al (e AlalSia ol jaiall 585 Al 028 s o] (2) (S

.(Augmented Dickey-Fuller Test) sl s jLadl :(7) Jga
g | (2) S G a I (1) ds¥I Gl | (0) il s sivall xic o s
el BT sladly alaliy | aliliy G sl s iy bl S sl ol bl ~
5.243257 | 3.62514 | 5.39528 | 0.75421 | 3.258647 | 2.564217 | 5.569821 | 2.524817 | 35248213 \'%
1 (2 N
@ 0.0000 0.0001 0.0000 0.15248 | 0.24587 | 0.589647 1.0000 0.9998 1.0000 vellzl)ue
|2) 5.3254 4.56821 4.56284 | 0.405356 | 1.54821 | 0.8695472 | 2.380164 | 0.481066 | 1.745821 X1
0.0000 0.0001 0.0000 0.5248 0.6611 0.8003 0.9944 0.9987 0.9996 P-
12) 1.584726 | 5.526481 | 4.562849 | 3.84752 | 0.024158 2.52487 9.456218 | 4.85421 | 8.541284 X2
0.0000 0.0000 0.0000 0.58472 | 0.52987 | 0.856427 1.0000 1.0000 1.0000 P-
1 2) 3254871 | 5.524816 | 4.528472 | 0.48211 | 0.745821 | 0.512478 | 2.752147 | 0.56847 | 1.745128 X3
0.0000 0.0001 0.0000 0.6524 0.45685 0.56214 0.45217 0.85427 0.54124 P-
1(2) 4.625147 | 4.251478 | 3.525478 | 0.652148 | 0.754712 | 0.851427 2.52178 | 0.547812 | 1.832541 >F(’4
0.0000 0.0001 0.0000 0.53515 | 0.58585 | 0.556325 | 0.85142 | 0.85427 0.84153 value

:(Cointegration Test (Johansen test) & idall Jalsill jLai) -
(1(2) s sissal) die LSy <] (1) 5 1(0) s sinsal) die LSl e Ll ol puriall dia 31 JusDd) o (e ST aay 2l 3 Tl
Gl e Gy Jane Xg oY) @baBY) sail) Jana o Ja¥) Al sl 28dle dllia Ja" Jsbll Jle Zladl Aljlas i
Sl LAl aladind o s Ayl 5 dpalad) YR X, daall e BEY) Jare X caiedll e GEY) Jane Xp o oalall
i Al s Al all Jae < paiall (e Ja¥) Al sk A8e a5 52 (e Sl Johansen Cointegration Test kil
bl JalSil) s gl U Jsaall mem syg ban o)l jda LA (385 A all Gl (e Ll

bl Jalsill 1(8) Js

Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.2524165 25.251466 23.251458 0.0000
At most 1 0.3415842 17.254182 37.325486 0.0021
At most 2 0.2652418 9.5623142 15.5214587 0.0073
At most 3 0.3214587 3.5214214 3.35214572 0.0014
Trace test indicates 2 cointegrating eon(s) at the 0.05 level
* Denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.4524165 13.251478 91.2352541 0.0001
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At most 1 0.5415842 8.2514852 18.235486 0.0031
At most 2 0.2652418 5.2356411 14.251487 0.0024
At most 3 0.2214587 4.5215486 4.2587411 0.0015

Max-eigenvalue test indicates 2 cointegration eon(s) at the 0.05 level
* Denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

e SEY) Jae X5 () ba®®Y) saill Jane G Jal) Al sh 4331 55 4800 2 sa 5l 338 50 o jidiall JalSil) il el
Jashll Ja¥l 8 4l 5 dgalall VL X4 danall e GaY) Jaes 1X3 cailedll e 3y Jana X2 ¢ paladl Canl)
Y05 4 sixa 5 e i Gl

1Eagall) el il

Ay i S Y Om s Aliie O eS¢ X4)e X3¢ X20X1) o A8l Jiiad & Juadl) sa iy jle Sl JSall els
19 Jsaad) (B zasaill a5 il adli

Aoady e sl Al ads 0 1(9) Js

A BNal) <& Ll gina g Adaleal) il o A8dal) 4 gina R2
A Sight F Sift % DW
Akl ao 3.625 .500
a1 0.764 .003
Y= aot+ arX1t axXz+ asXsz +asXsa az 0.482 .013 5.128 | .008 77.2 1.879
as -3.146 .018
a4 -3.499 .001

teh Lo bl Jsaall A e a3l
Gela LS (il 8 ol i Y (s Al &) iS¢ X4)e X3¢ X26X1) o A8l iy jle ol JSal) el -
e GWY) Jara s ailaill o Y Jane s ealell il e Y Jane (g ol Al <l psiall JS g 330y 3831
A 5 ) geaall AR 3 5 ¢ alaBY] sl Jane (V) i) el s ) 5 Aalad) Y 5 Al

625 + 0.764Ln X1 + 0.482 Ln Xo+ 3.146 Ln X3+ 4.287 Ln Xs.Lony =3
t = (0.5000) (0.024)* (0.035)* (0.029)* (0.003)*
O XA)e XBe X2eX1) s LedS Al <l jaiall G 330 5k A83e dsms (oo ol A g oVl Ol iels -0
(Y) Lﬁj\...aﬁ‘}?\ }Aﬂ\ Jaza @m\ ‘):\HA\
) bl il (e %778 s el il @ jpaiall @l o @lld ina s (% 77.2 =R? sl Jalre da cialy - 2
AT S il g %22.8 A5 (Y) @l
X1 A yine Atiall &l paiall Cislas %5 o i A 25 <0.008= Siff il Cusn iy sine Apladll A8l Cela -2
Uie dsa g pae o Jly il b Gls¥) 13 il il puid) U<V %5 e BB Sigt @ela dus ¢ X4¢ X3eX2
[88) aall =1 53 3V
ST 25 DLW = 1.8790 G (88 1Al Jalii ,¥) AlSa 255 g O () e Ay gusnnal) "y gusil 5 0" A sl -
(Y (Kk=4) Uiise Ol jaie day )l 232 5 ((N-2221) Slaliall e 5 %5 4 siee 5 siwe die (dU) oY) 2l o

%5 & sina (5 e die (jguhal g — (3 a8 1(9) Jet

K=4
n SN S sl dy
21 0.820 1.872
Slua il g c.ﬂ:ul\
:E.il:\.'d\ °

P (Pl G il daa ldaly Sl Bl

Ll B o aLaBY) galll g ealall Gl cp 4 gina A @ Lpilaa) ABe 23 g

reb LS e ind) (m jall daa Slan ) Jidail) (e it

Gela LS (Ll o ol il Y s Al &) iS¢ X4)e X3¢ X26X1) o A8l iy jle ol JSal) el -
Sle By Jamay el e GEY) Jane s alall Gandl) e 361 Jana o o Albiaall ol paiall JS o G0 5 48al)
A 5 ) el AEDall 3AT 5 (el BY) gail) Jana (Y) @il siiall (s Al 5 dyalall Vi) 5 Al

(%) D.Guijarati," Basic Econometrics, MCGraW- Hill Kogankusha", LTD, 1995, pp 285-293
492-437 42 (a (2005 cmalal) Il :4)aSuY) ¢ bl S ¢ ulall vie dana ol 2e(0)
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625 + 0.764Ln X1 + 0.482 Ln Xo+ 3.146 Ln X3+ 4.287 Ln Xs.Lony =3
t = (0.5000) (0.024)* (0.035)* (0.029)* (0.003)*
(Y) laBY) saill Jama alil) yuaial)
el (8 il (e %778 sad el Aliisdl) il paiall olli G A ina s (%77.2 =R? sl Jelas de il ¢
AT @l id g 2 %22.8 AUl (Y) il
XL A sine Aisall il psiall Sielas %5 o J i 085 ¢0.008= Siff Cualy Cum ¢y gina Lkadll A8l Ciels -2
Uie dsa g pae o Jly il b GlasV) 13 i) @l puid) JSV %5 (e BB Sigt els dus ¢ X4¢ X3eX2
Ghaj\ \}JJ‘}“
Oa ST a5 DLW = 1.8790 Cua ¢ I Ll )Y ASGe dsa g pde o () il 4 seanal) "y gl 5 (oo A ucb -9
%5 Asine 5 stuse e (dU) oY) 2
1Sk g3l)
Aoalaill g daaall cileadll e 3lay) 5ol @lli g o il Muewy\zjjp 1
saaxiall alga el 5 alall Canill 5S) a5 e 85 )0Y) 5 andaiill aSad ) g )y kel -2
salall Sl g Uad g pdat g ady A Aaalusall 4, jSal) S (3 8a Aglaad Baiaa Sy 35 sl -3
‘).1}}4.\ ‘_g P Laa ‘LAJJ}\S.J\} k_\lA.l‘}” c_l\}ﬂAA ‘_,,A u}l.uq u.ml\_, CJ\AJD g_a‘)aj\} u.u.um clalal) aJ.\; %) Balaiuy) 4
_d\)uy‘ ‘_g 4ualidl) ér_ %ﬂ\ c.\\;.\.ud\ aJAS oJ\:\J} “‘:!M‘ &J}Ju\ & e;m %J;.\\ c_ﬂ.r_‘).\;..d\
Aallall Clraladl aa (calall Jalill 5 o) pai ol diny alall Canall 3 Fasiall Jgall il pd (g 32EY) -5
e G5 @ el Glaal (e 3aaa Jual dae Y saseiad) Tilu gl aladin) 6w gill 5 aidaill (§ ks gl gk -6
Al At A Leiida g5 5 e laal) L ) 95 i
A3 g dat) LBl Ae se e At s Lalat A (e JSIY1 e ) -7
Asadiie dac 3ol g i Y pE IR (e dadd 55l (g e Jeal) -8
L gl 8 das IS e g SUaY) sal ) (4_1)43;.\‘%\ Lala) dial) clalll agei 33y -9
L 0550 Lia o 635 lantiad g Jai g y ol 308 oli] AaiDlall 5 deadiall Lia ol g3l k_un.u\ ds.dc},«l:@b}m ‘;.;A.\J\ -10
ZUY) sk 8 s
gl )
) gl el Y
oeshadl Aa Al sl il s el allall 8 Calall Canll il as ¢ sngn (i foapal Arals Rielaia¥) aslall ad (S jUae sl ) 1
Al ¢ g o Jsall Gl Glelaal 2
Sl 4) ¢ piale Ay cardaill o 58 5 a0y skt A8l 5 sl oa sl ldSindl g Al 50 ¢ guma 8 Ay i) Bpaiil ¢y pad) gl oyl 3
/(2005 &l dxdls Aulindl o slall 5
2008 i siall daala (laV) ALK it Al 5o 1y Aol (g e cpaa Gl 4
66 jlal) A0S 5aiga ¢ paabaall Ay slaill il jall Alae cAalaBV) dpaiil) (3adl juadl SlaB) s dadly 5 6 alall Cindl 550 ¢ s cann Wl 5
L;a\_"d\ ;Jal\ G4O (:BJ ua\; Qe ‘c_\..;.l\ )ssrbula
G‘J’J\ ua.\“ u\ﬁju ‘U}P\J JJL:]\ slae ‘u\_\...aj\ J\..A.u\ 6
1999 Ui je sy ¢ 1da ¢ a5 39 (pe w35 AT 5 alad) il s pall e sall il all S pe (Wlay skl 7
2020 A Sall ASLall Apallal) dadaiall 5 )5 .8
‘ 2015 Saisll 89
2020 Ay e sasiall Y sl o ke dallall lal s el jall dnse 1% 10
(2015 €3 0aY) 5 2LaBY) 2 1l 51 53S0 5 o slall s AIS) ey jall S5l & (g2l sl o calall ol 5l e salid) Hla gl de alla 11
22000 ¢(3) 222 ¢(14) alae cdy yall Slaaladl slas) Alaa ¢ pal) Allall b Aol 48l 5 alell Canll a5 calua by 5,12
(2012 1k calamidYl 5 (o 53l A€zl Hll) ¢ sl aladl Cand) slae) 8 San sl ¢ ali deal 5 ¢ 35 small 40l 13
(2006 cglac: galiall 1) ¢ apall Ghasll 8 Apla®®y) 5 Al el o gd) G sl g ua 14
L) IS el (e Axala) o)) S0 Al ¢ el sl Lglaat s i sl (B (2 S5 el adatll CYLae (Jladl 2o 3 seas s 15
.(2000:
1991 Jus y Lo AR Al ¢ 5 puiall 222l ABLY o shell oy jal) i) Aa ¢ pal) gl b poalall i) i Gaa ¢ uaild Cv(m 16
2003 el (a0 Anala &y HlaY) o slall IS Apanill dead 8 alall Cnll 525 Dlaalad) () sle dans ada (17
.(2005 dgaalaldl Hlal) ::\::JJSS“}“) ¢ ombal) LBy el e deaa Haldll e 18
2020 -3-2 «g2a Alas ¢ all (hasll s Lad (8 alal) Canll dl g ¢ g hal) (g il 2e 19
(2007 ¢gles zelia 1) cAaluinall daiill chai) sl eal saale caie 2aaa Glaie 20
) ) _(2006 s_alall ‘?M‘ )b) ¢Jall lbaba®l ¢ jall ae PP PM‘ xe Je 21
alaall 375 (Al clul Hall Alul) A3a0lY) el dae oo yall allal) (8 coadall Cond) OIS 3 yan sl 2aal 3 gana s (358 il daal dlee 22
2007 prgy vam\ daxl) ‘),fk; u.u\;'.“
Lyl Aralall L G palSY) Al slime | Alla syl tgipdandall Cllaalad)  alall and) Galis) 5 alall Cand) 7 lai ol s 0 383l ¢ e dlee 23
ol ¢ 3all (25 a ¢ 1d <2019 Ay oY) A jall Aadlall splacdi GS Y
(2008 ¢5 )laill A4S : uad (e Aaala) ¢ rivale Al ) (g el GalaBY) saill o o il alall Candl clpsla®) ¢ iy ain ) 2o 33 24
(2008 5 laill A4S : uad e Amala) ¢ riwale Al ) (g panll (alaBY) sall o o 85 el Cinll CilslaBill cam )l 2e 30l 25
:2022-2-16 LaplSi lle a8 5a b A sl Lead g A JSLER) ()l gem 2ans = 3 .26
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