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& WS ¢(Development Indicator) dxdlall Al &l pd5e Sy 32l ( Jeall il P&
sacld ¢ Vol il OMA (e Ciall (b 5 aslanadl ) Y] i ey Aualad) Uil e J saasl)
222 aead a5 (Worldwide Governance Indicator) aSall 30y dsallall <l jbgall ity
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d) ) &l puiial b o) gLyl (£-Y)

‘;5 C'_ﬂcl..za;:}“ il M} ca.u\).ﬂ\ Jaa Q\M Ldia ) Glebaay! (V) Jsanll T
5 ol G ) ALY i &35l e 501 o (s ) sl o i
bl o Sl g (5 yrall dall SIS g ccnlilnll cvids wWlie (e e Lﬁ-m

ZAgaill &) paial Lba gl cilplaay) (V) Jeandl

Mean 17.26286 19.47762 0.471429 31.67143 25.60143 3.065963 4.352381 21.24190 | 2.160000

Median 17.24578 19.63719 0.448438 30.27969 | 21.52500 2.316672 4.332656 | 21.93031 2.294375

Maximum 22.64188 50.69500 1.005000 39.48438 78.33031 9.993511 7.798750 | 23.84344 | 2.392500

Minimum 10.82656 | 4.847188 0.184063 26.30031 0.452500 -0.246967 1.333125 15.54656 1.532813

Std.Dev 2.396214 11.55048 0.239811 3.643707 18.90947 2.735246 1.652215 | 2.096809 0.252544

Jarque-Bera | 0.170037 7.520413 6.441178 12.14044 6.916042 22.77081 3.002906 12.21950 16.20553

Probability 0.918495 0.023279 0.039932 0.002311 0.031492 0.000011 0.222806 | 0.002221 0.000303

Observations
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Y Al ol @l paaie IS ) oalal) a5 53l Jarque-Bera JLiaY 4y siaall dad (e paly
(¥ olaall I o A€ Sl ol 01555 (Jlaa]) GCF oo 6790 488 (alall ) 53
(Y ol =l sai Jaes) GDPs
GS}A.'\S\ ag ) 8t s (°-Y)

D) LR IR (e el g LelalS da 50 A8 jaa o e 1) Sl Jalasl 34 f 5 sladg
slaie V) Say ) ) aaf aal (Unit Root test) sas sl s <l HLia) a5 dyia 31 Gl
A5 a2l im b pandy HUEAY) 138 a5 cdia 3 Judbd) ) il 51 sSu s2e LEA) B Lggle
el il Jlie b e e Alulal) ()68 Ml sas gl yda o (g ging el O i ik
gLl s clin (ga g 68 tune Abualadl) (585 UL g 3an 5l 3 e (o ging W il () i i (53
sl sl jis asas HLiaY (Augmented Dickey-Fuller ADF) Jshall jlsé S Lol
P-value dad (S5 ladie aaall (1 )8 J o &g sl jall il jaiie aes A Stationary L) i)
0555 Ladie adall (i @l by ol Cps & ASLe e AL o S AR o3 b /0 (e LS
JSVADF a2l (7) Jsaadl (o ey s dludld) ) S i (5301 5 70 (e jaal P-value das
Sintercept" Lash i as 2 ga g Al 63 Al Hall Jae JusSlud)
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-3.084 5% **

-1.987
-6.494%**
0.861
-4.977***

-0.40402
-4.82%%*
-3.243%**
-2.826%*
-2.899%**
-2.3225%*
-3.005%**

*10%, **5%, ***1% significance
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S 13 Ay A5k ) dals @l (@l dall saa 8 Jlall s LS il sy i ]
Zasal aladin) a ALadl okl ey (oSl L ol ddaline JalS cla o @y @l )
(Autoregressive dc jgall cUaryl ol yid g3 ‘;\ﬂ\ lasay) CJ}@ plasiu) C)SL Sy cARDL
Dbl ik o jidall JalSall o gaal) HLadl) adat A5 audhy )1 5 Distributed Lag ARDL)
Legin zmaye 5l T (1) s Gl 3T e it o T (0) o sinsal) ic 5 e <l yriall CailS 1) Lae
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(o US 40 LS ARDL 73 5a iy Al 5l 538 8 o il JalSall L) siaus el
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ARDL 35« s Autoregressive Distributed Lag z3 s«

S 30550 i) QS LAY sl Bl 5l o ARDL G sl 55
LalSia 5 T(0) i 451 (yo ALl Al jal) Jaa ol ppiciall S 13) Lae ylaill (ot Lkt (S
A 055 Ladie Lgaladind (S (AT 5 lay diline a3 (e AalSia 1 T (1) A5 AN e
sac) Ao o Lginlat (e LS il 5ol dae @ pusiall JS3 80 g0 o] 5l g ra e JalSCH)
axa 05 o ksl Al o el JalSall sl aliee (e e 138 5 (Lina cilaabi
Clidle iy ransi Ll ) A8V clgale Saie V) (Say s 56 liS ST miliill (055 ia Ty Al
Oiliaiie Gililae e Y saals Adlee 3 gl il 8 L uadlly Jyshall oulaY)
Jsanll eUaiyl ol 53 e LS Taae 33l ARDL z3sa5 ol el e Slad «(Narayan,2005)
Jal) 3 clabeall i) Juadl  daey 45 LS calad) Y 723 sai (e il (0 e sanae Juadl e
S ISy Gl LR e slaie 1 (Sas o ey el

e ding (sale z3sai 8 (ARDL) de ) sall dgia 31 ol gadll SIAN jlasi¥) 23 gad ey
Gl Al 5l Jae QS S 13 daladiian) ¢Sy (53 5 ¢ paill (OLS) (5 kaall Cilas yall 43 )k
elasy) ol 53 e 288 Tolac ] 23 saill 138 280 G (Jalsil) A ) i Lgd sl JalSll A ja i L
Lt et 23 g (SR (S cpml ) e 0 e Jae ) (6 il ) 5 e LY
ClSaaliny (ECM) o S el (ot ysat il 535k 0o ARDL = (ECM) (Sialial
Jie OOSE Cuindys esall Alysla e slaall Gl 53 g2l sl o)) sl ga paaill (54l
.(Shrestha &Bhatta,2018) 4Stull e dyie 3l Judlall Gl e A3l pdalel) 4330a1)

ol il G 4 58 Akl ) ABBle 295 pde (e 38 G ng CARDL dsai ki Jid
Oy LS Adllae 3 LY e aal Tl Y @ e JS 050 o o @l e KB g (i)
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**_ Correlation is significant at the 0.01 level (2-tailed).
*_ Correlation is significant at the 0.05 level (2-tailed).

*10%, **5%, ***1% significance.
E-Views (Abas}! gl ) aladiuly cpfiald) dlas) a2 jdaall

Cllras o (o ¢aliunal) ) ppaiall (s Ay ABe dgag ade (£) Jsaall (el

Jsaall dam gl VIF bl JA (g lld (e Sl 8y el jaiall JSI 4,V (g B il ;)

Ve e B VIF s o) us Al pall Jae il il (o 48 Ale a5a 5 a2 e 5 15 (0)
sl )l &l i S

A Al Jaa &l il VIF guillii (0) Jgaad)

Tolerance | Collinearity
Statistics

E-Views (Abas}! el ) aladiuly cpfiall) dlas) a2 jdaall
Al piiia (g JalSS ABMe 392 6 2 9aad) JLAR) (1-Y)

oY) ol 23l i Jine (e OS cp @l il Q€ (il 3 ganl) US40 el s s
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ARDL Bounds 4& kb alaaiuly ¢l 5 cagilazaa s (siall hally 2 jdll canal Jau gis) ¢ 50 S
e pai A waall (i jll Cini Fogtatistic (1o i 44 yhll 538 5 ctest for co-integration
(e 8l F-statistic 4ad 0585 Laie el (i jdll Jsd 2y cJudlad] & jidie JulSS o ga g p2e
Sars A pall adll g <l dailll o ST Fostatistic e o Ala 8 4ad ) aly 5 o5 jraall Lol
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Critical Value Bounds of the F-Statistic

90% level 95% level 99% level
1(0) I(1) 1(0) (1) I(1)
2.03 3.13 2.32 3.5 4.26

Calculated F-Statistic: 7.82%**
Calculated F-Statistic: 7.7758% %%
Calculated F-Statistic: 8.768%**

*10%, **5%, ***1% significance.
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A8 (5 sie die 4l Jiny Lae danlil) il paiall JS1 799 485 (5 gine 2ic Liafl 5 790 A8 (5 sine 2ic
Ao 3 ga 5 i 138 5 < "aall Ay sk ABDe aa YN el G il (b ) 3749 AT (5 sy /L 40
Ladll Oyl G B35 (2l Aysha A8Me (of) Aul ol dae @yl G sy JalSS
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sl L gia) ¢ s S Sl 6 Sle Gl 5 (10 G (358 LS (e Api€) Alelall 5 81 S
slay) 3 3 aladiuly ARDL 2 sail JaY) 4L gl cilalaall 5085 o3 238 cagilasna 5 (¢s_siall Glally 25l
& Guihy Lae Al & juaiall @l g (Akaike Information Criterion AIC) Jbas e 2l
8 il gl Sy il @l jusiall play) <y a0 Y Lain dasiu all bkl dagla
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-0.00285 D(GCF)
0.000213 D(PS)

0.13949 D(RD)
-0.00615 D(H)
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-0.23913 CointEq(-1)
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(Breuch-Gofry Serial Js¥ g3gaill eodl) Jals ¥ JLad) gitii (1) Jgaad

Correlation LM test)
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0.318210 Prob. F(2,7) 0.7374
Obs*R-squared 1.583460 Prob. Chi-Square(2) 0.4531

E-Views (Abaa¥) mali pll Gla jda 1 jaaal)
sl il pis Aiia JLaa) Y
(e IS P-values dlbaia¥) ail) of cpdiy s all o 3 5aill e ARCH Jlia) ¢l jaby
(7.0 4y ginall (5 sisse (o ST Lad 5 ¢ I sill e +,VA4 5+, Ave & Chi-Square s F-Statistic
(08) Aol A e dmpa iy le g g uiladll @l e Jyy Las
J¥) Zasaill A1) (pl (uilal asd ARCH JLES) il () £) Jgaal)

Heteroskedasticity Test: ARCH

F-statistic 0.063077 Prob. F(1,16) 0.8049
Obs*R-squared 0.070683 Prob. Chi-Square(1) 0.7903
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5
Series: Residuals
Sample 2002 2020
4 Observations 19
Mean -7.71e-17
3 | Median 0.049672
Maximum 0.600070
Minimum -0.917153
> | Std. Dev. 0.482987
Skewness -0.438519
Kurtosis 2.002279
1
Jarque-Bera 1.397008
Probability 0.497329
o
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& padiuall Z3saill 3ga Ao Jay Lae uadll Ja¥) il ae Jyshall a1 gl Gl 5 (a3l

il e O (e el i 53 (S 5 ¢ ypadil)
A Oes o) oo Sy a0, il Resquared dad Of () dsasdl e maly —
Lo iy LS (i) paiall b ponil) (e 79 (s i el & i) ol () s
zsaill 3asa Ao aSH by Jully Y e i @l a5 Y,) 0 Durbin Watson

3l
Js¥) Zisalll 3asa unlia (1 0) Jyaad)
R-squared 0.913389 Mean dependent var 4.288947
Adjusted R-squared 0.826778 S.D. dependent var 1.641154
S.E. of regression 0.683047 Akaike info criterion 2.380912
Sum squared resid 4.198984 Schwarz criterion 2.877985
Log likelihood -12.61867 Hannan-Quinn criter. 2.465037
F-statistic 10.54588 Durbin-Watson stat 2.154431

Prob(F-statistic) 0.000849

(E-Views) gahAAY\ @AUJ,\S\ Gla jha 3 laall

Ga ST P el o) Gus ¢l s )l aga g aae (V) Jsaalls (V1) Joaall G ey —
XAl i gaill Baga e N le gager, 0
Q-statistics for residuals () 1) Js)

AC PAC Q-Stat  Prob*
1 -0.154 -0.154 0.5269 0.468
2 -0.124 -0.152 0.8905 0.641
3 -0.258 -0.318 2.5484 0.467
4 -0.176 -0.361 3.3755 0.497
5 -0.033 -0.364 3.4061 0.638
6 0.317 -0.031 6.4904 0.371
7 0.051 -0.127 6.5785 0.474
8 0.026 -0.086 6.6030 0.580
9 -0.103 -0.067 7.0257 0.634
10 -0.168 -0.153 8.2823 0.601
11 0.090 0.063 8.6830 0.651

12 0.107 0.083 9.3363 0.674
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SQ-statistics for residuals (V) Jyad

AC PAC Q-Stat  Prob*

0.049 0.049 0.0529 0.818
0.158 0.156 0.6418 0.726
0.360 0.355 3.8660 0.276
-0.232 -0.314 5.3022 0.258
-0.028 -0.147 5.3244 0.378
0.079 0.072 5.5152 0.480
-0.249 -0.041 7.5704 0.372
0.198 0.233 8.9876 0.343
-0.081 -0.187 9.2516 0.414
10 -0.003 0.094 9.2519 0.508
11 0.155 -0.023 10.444 0.491
12 -0.174 -0.099 12.170 0.432
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(Breuch-Gofry Serial (AU g3 gaill abail) Jalsi ¥ JLad) gitid (VA) Jgaad)
Correlation LM test)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.046107 Prob. F(2,9) 0.3904
Obs*R-squared 3.772400 Prob. Chi-Square(2) 0.1516

E-Views (Abaa) galidl il jia 1 jiaall
s oabl) il ade Al LEa) Y
(e IS P-values dlbaia¥) ail) of cpdiy s all Jae 3 5aill e ARCH Jlis) ¢l jaby
/.0 4y giadll (5 sissa (3 SI L g ¢ il e v,0%) 5+, 00V & Chi-Square s F-Statistic
(0 9) saall P38 (e dmpin i s e sa 5 epilatll il e oy Las
U 3 gl B gal) (i uilad atad ARCH U8 gl (1 4) Jsand)
Heteroskedasticity Test: ARCH

F-statistic 0.358813 Prob. F(1,17) 0.5571
Obs*R-squared 0.392736 Prob. Chi-Square(1) 0.5309

(E-Views) gahAAY\ @AUJ,\S\ Glajha 3 laall

1) ] el a5 sl LA
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Series: Residuals
Sample 2001 2020
Observations 20

Mean 4.59e-15
Median -0.243130
Maximum 2.165515
Minimum -1.324475
Std. Dev. 0.829022
Skewness 0.851543
Kurtosis 3.450659

Jarque-Bera 2.586328
Probability 0.274401
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e gasalll )l () jady Les <70 4 gina (5 sise die da all ddkiall 3 gaa AN 185 agilan e g
o padinall #3saill 335 o lae uadll Ja1 20 ae dyshall da¥) &5 Gl 5 e 3
:&ud%wﬂﬂ@b)ﬁoﬁjcﬁﬂ\
A oes ) e i ellyy a g v ,AE Cialy R-squared ded o (Y1) dsaall (e oy
Lo Caly LS (i) il (8 sl e ZAE M oa e Al <l i) o ) s
zasalll Baga Ao aSH Wi Ml oY e il a5 Y,Y) Durbin Watson

LMl
gim\ C.U.Am 339 (e (Y ‘) Jgaad)

R-squared 0.843368 Mean dependent var 21.27750
Adjusted R-squared 0.729453 S.D. dependent var 2.094717
S.E. of regression 1.089549 Akaike info criterion 3.311567
Sum squared resid 13.05828 Schwarz criterion 3.759647
Log likelihood -24.11567 Hannan-Quinn criter. 3.399037
F-statistic 7403516  Durbin-Watson stat 2.207012
Prob(F-statistic) 0.001685

(E-Views) ilaa¥) gali il cila jis

Go S P A ) Gus ¢ Ll i) asa g aae (YY) Jsaalls (Y)) Jsaall e ey
_JM\GSJAJ\EJ}_;‘_AQJS}}LAJAJUnO
Q-statistics for residuals (Y1) Jg

AC PAC Q-Stat  Prob*

1 -0.143 -0.143 0.4730 0.492

2 -0.258 -0.284 2.0994 0.350

3 0.074 -0.015 2.2414 0.524

4 -0.384 -0.496 6.3008 0.178

5 0.252 0.162 8.1617 0.148

6 0.254 0.046 10.183 0.117

7 -0.038 0.243 10.231 0.176

8 -0.080 -0.204 10.468 0.234

9 -0.396 -0.310 16.747 0.053

10 0.038 -0.113 16.811 0.079
11 0.191 -0.045 18.600 0.069
12 -0.088 -0.283 19.026 0.088
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SQ-statistics for residuals (YY) Jyad

AC PAC Q-Stat  Prob*

1 -0.144 -0.144 0.4770 0.490
2 -0.065 -0.088 0.5813 0.748
3 -0.091 -0.117 0.7962 0.850
4 0.032 -0.007 0.8247 0.935
5 -0.054 -0.070 0.9102 0.969
6 -0.021 -0.052 0.9246 0.988
7 -0.241 -0.275 2.8939 0.895
8 -0.194 -0.345 4.2741 0.832
9 0.181 -0.003 5.5904 0.780
10 0.013 -0.093 5.5976 0.848
11  0.043 -0.038 5.6885 0.893
12 0.016 -0.025 5.7029 0.930

(E-Views) gahAAY\ QLAUJ,\S\ Glajha 1 laald)
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(Breuch-Gofry Serial &Gl zigaill lededl)l bbs ¥ L) gl (YY) Jgaad

Correlation LM test)
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 1.267173 Prob. F(2,9) 0.3274
Obs*R-squared 4.394435 Prob. Chi-Square(2) 0.1111

E-Views (Alaay) mali pll cla jha : jiaal)
) Sl ae AlCiia Jldl
(e U P-values dlbaia¥) ail) of ety sl Hall Jae 3 el e ARCH Jlia) ¢l aby

(7.0 4y ginall (5 sinse (o ST Lad 5 ¢ sl e +,A0T 5+, AT & Chi-Square s F-Statistic
(V) dsall A e dapn iy Lo g g ¢uiladll @l e Jay Las

G 3 galll B gl (i (il adad ARCH Wi geiliis (¥ £) Jgaad)
Heteroskedasticity Test: ARCH

F-statistic 0.029587 Prob. F(1,17) 0.8655
Obs*R-squared 0.033010 Prob. Chi-Square(1) 0.8558

(E-Views) gahm‘a’\ @AUJ,\S\ Glajha 1 laall
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Series: Residuals
Sample 2001 2020
Observations 20

Mean 4.55e-16
Median 0.005197
Maximum 0.061929
Minimum -0.068009
Std. Dev. 0.038149
Skewness -0.088118
Kurtosis 2.135553

Jarque-Bera 0.648606
Probability 0.723031
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sl (S5 o panall Aadl) (W) o G Al Al Jae 3 sl e HLEAY) ¢ el

i ghsall )5l ) s Laa <70 &y sina (5 sinse e Aa jal) dikaial) 3 s0n (313 08 pgilas s
& padiaall Z3saill 3ga Ao Jay Lae uadll Ja¥) il ae Jyshall a1 gl Gl 5 (a3l
;&udkwd&';@u}zu&w‘ﬁﬂ\
A s ) e i el a0, cial Rosquared ded o (Y0) Jsaall (e ol —
Lo Caaly LS (i) puaiiall G anil) (e 74V (s i el @ i) ol () 5
zasaill Baga Ao aSH L ML oY e sl a6 Y,YS Durbin Watson

LAl
GIB 7 3 galll 335 (ulia (Y 0) Jgand)

R-squared 0.972276 Mean dependent var 2.187500
Adjusted R-squared 0.952112 S.D. dependent var 0.229114
S.E. of regression 0.050138 Akaike info criterion -2.845928
Sum squared resid 0.027652 Schwarz criterion -2.397848
Log likelihood 37.45928 Hannan-Quinn criter. -2.758458
F-statistic 48.22039 Durbin-Watson stat 2.253065
Prob(F-statistic) 0.000000

Q-statistics for residuals (Y1) Jsaad

(E-Views) uasy) gl pl cla 2

Go S P A o) G gLl Bl ) asa g aae (YY) Jsaalls (Y1) Jsaall e ey
__)M\G.JJAJ\EJ‘,_;‘_AQJS}}LAJAJUnO

AC PAC Q-Stat Prob*
1 -0.189 -0.189 0.8304 0.362
2 -0.296 -0.344 2.9750 0.226
3 -0.059 -0.235 3.0644 0.382
4 0.000 -0.229 3.0644 0.547
5 0.046 -0.156 3.1264 0.681
6 0.082 -0.049 3.3397 0.765
7 0.122 0.139 3.8407 0.798
8 -0.160 -0.032 4.7764 0.781
9 -0.224 -0.210 6.7776 0.660
10 0.124 -0.074 7.4489 0.682
11 0.201 0.061 9.4286 0.582
12 -0.123 -0.125 10.256 0.594
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SQ-statistics for residuals (YV) Jyal

AC PAC Q-Stat Prob*
1 0.038 0.038 0.0332 0.856
2 0.062 0.061 0.1272 0.938
3 -0.161 -0.166 0.7952 0.851
4 -0.016 -0.007 0.8023 0.938
5 -0.182 -0.165 1.7716 0.880
6 -0.184 -0.207 2.8411 0.829
7 0.090 0.128 3.1182 0.874
8 0.027 -0.019 3.1440 0.925
9 -0.052 -0.147 3.2509 0.954
10 0.198 0.248 4.9693 0.893
11 0.032 -0.054 5.0204 0.930
12 0.151 0.103 6.2762 0.902
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Measuring the impact of the knowledge economy on achieving
sustainable development in Egypt

ABSTRACT:

The study aims to focus on the role of the knowledge economy in
achieving sustainable development in Egypt between 2000 and 2020. The
problem of the study was to know the extent to which the knowledge economy
can contribute to achieving sustainable development in its various dimensions in
Egypt, using both analytical and standard methods, a standard model was built to
estimate the quantitative impact of the knowledge economy on sustainable
development, using the autoregressive distributed lags (ARDL) methodology.
The study found a positive effect for total spending on research and development
as a percentage of the gross domestic product and Internet users as a percentage
of the total population, and political stability and the absence of violence on the
economic, social, and the environmental dimension of sustainable development,
there is also a positive effect of gross capital formation as a percentage of the
gross domestic product on the economic and social dimensions, while It
negatively affects the environmental dimension of sustainable development, in
the long and short term, as well as a positive effect of foreign direct investment
on the economic, social and environmental dimensions, while the rate of
enrollment in higher education as a percentage of the total positively affects the
economic and social dimensions, and negatively on the environmental
dimension, and that is only in the long term. Therefore, the study recommends
the need to pay attention to expansion of the research and development sector,
and to increase state allocations to the information and communications
technology sector.

Keywords: The Knowledge Economy, Sustainable Development, Egypt,
ARDL model.
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