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Abstract

The research aimed to demonstrate the long-term dynamic impact of both
scientific research and information technology on the rate of economic
growth in Egypt during the period (1990-2020), and by using the method of
co-integration based on the method of autoregressive distributed delay
periods (ARDL). The research concluded that there is a positive effect of the
research. Scientific research and information technology affect the rate of
economic growth in Egypt in the long and short terms. An increase in
information technology by one degree will lead to an increase in the
economic growth rate by 4.7% in the long term and 1.8% in the short term.
At low levels of research and development activities, its impact is negative
on economic growth, but its impact turns positive at high levels of these
activities. The average ratio of spending on scientific research to GDP in
developed countries is 2.4%, and in Arab countries it is 0.5%, and in Arab
countries it is 0.5%. Israel 4.3%, and in Egypt 0.5%.

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 in all its stages, strengthen and develop
scientific research and encourage innovation through national plans
supported by regional and international agreements, and the need to keep
pace with the rapid technological changes to accommodate the continuous
developments in information and communication technology, and the work
To narrow the digital divide by working on the spread of the Internet and
increasing the number of its users, and increasing interest in the most
widespread languages in the world, especially the English language.

Key words: scientific research, information technology, economic growth,
domestic product, human development.
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(3) Hisham Hussein, 'the Importance of Scientific Research’, 20-11-2019.
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Table (14): Descriptive Statistics for Variables, 1990 - 2020:

Unit Obs. Mean Median Std. Min Max
Dev.
Dependent Variable:
(annual %
Economic growth (EG) 31 2.3147 2.2607 1.624 1.1464 5.672
growth)
Independent Variables:
ICT aggregate (ICT) n/a 31 2.0016 -0.5581 1.391 -1.2999  2.7514
Scientific Research n/a 25 0.0000 -0.3938 1473  -2.3103  2.6419
(SR)
Control Variables:
Fixed Capital (% of GDP) 31 5.2861 7.9585 12.68 -21.869  28.202

Formation (GFCF)

FDI, net inflows (FDI) (% of GDP) 31 2.3446 1.5093 2.289 -0.2045  9.3486
Trade openness (TO) (% of GDP) 31 48.102 46.179 10.31 30.247  71.681
Financial depth (FD) (% of GDP) 31 36531  33.072 1159  22.059 54931
GOV Expenditure (annual % 31 4.1570 4.3968 1.794 0.1887  8.4161
(Gov.) growth)
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Figure (1): Variables Trend During The period, 1990 - 2020:
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Table (15): Correlation matrix between variables, 1990 - 2020:
@) &) ©) @) ®) (6) 0 (®)

Growt (1) 1

h

ICT (2) -0.3291 1

SR (3) -0.2456 0.9613% 1

GFCF (4) 0.4849° -0.1650 -0.1249 1

FDI (5) 0.6530* 0.0361 0.0002 0.4028° 1

Trade (6) 0.5274* -0.2751 -0.3900° 0.3173 0.7326* 1

Depth (7) 0.3195 -0.8788* -0.8700*° 0.0551 0.1089 0.3371° 1

GOV  (8) -0.2285 0.1102 0.1412 -0.2631 -0.4180° -0.5526% -0.2629 1

Note: - a, b, ¢ indicate significance at 1%, 5% and 10% respectively.
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Table (16): Unit root Test results using (ADF), (PP):

Augmented Dickey-Fuller (ADF) Phillips-Perron (PP)
Variables Intercept Intercept None Intercept Intercept None
& trend & trend
Economic growth SYLNYY RCAR T
(0.+ g0+ (0.~ €Yy
ICT aggregate 0.3527 -1.7632 0.1441 0.5078 -1.6947 -0.0097
(0.976) (0.691) (0.719) (0.983) 0.722) (0.669)
D1(ICT aggregate) -4.3741 -4.3544
(0.002)*** (0.003)***
Scientific Research 1.3593 -1.5999 0.5200 1.8119 -1.6063 0.3668
(0.998) (0.768) (0.822) (0.999) (0.766) (0.784)
D1(Scientific Research) ~ -2.0815 -2.9844 -0.9952 -1.9956 -2.9515 -0.7691
(0.253) (0.153) (0.279) (0.287) (0.162) (0.374)
D2(Scientific Research) -6.6494 -6.8787
(0.000)*** (0.000)***
Fixed Capital Formation  -4.5516 -4.4748
(0.001)*** (0.001)***
FDI, net inflows -3.1564 -2.1383 -2.1256 -1.4867
(0.033)*=* (0.232) (0.512) (0.126)
D1(FDI, net inflows) -3.2019
(0.030)**
Trade openness -2.2281 -2.3128 -0.8313 -1.4149 -1.8924 -0.8313
(0.201) (0.414) (0.347) (0.562) (0.634) (0.347)
D1(Trade openness) -4.1856 -4.2304
(0.003)*** (0.003)***
Financial depth -1.7812 -1.2289 -0.1896 -1.3719 -1.3693 -0.3624
(0.382) (0.886) (0.609) (0.583) (0.849) (0.546)
D1(Financial depth) -3.2035 -3.2884
(0.030)** (0.025)**
GOV Expenditure -3.7028 -3.0039
(0.009)*** (0.046)**
Critical Values ADF PP
%1 -3.7696 -4.4407 -2.6743 -3.7529 -4.4163 -2.6694
%5 -3.0049 -3.6329 -1.9572 -2.9981 -3.6220 -1.9564
%10 -2.6422 -3.2547 -1.6082 -2.6388 -3.2486 -1.6085

Note: - *** ** * indicate significance at 1%, 5% and 10% respectively.
Lol chysid) s of e (PP) 5 (ADF) Jlial Gl ¢y sSall sl (e gy g
e sl of 1 (First difference) Js¥1 @il sf ((Level) sl die ¢ 18k
sladyl il A e s aadid S0 aey L (1) 5 1(0) e
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:ARDL g aladinly (Co-integration) &idall Jalsil) jlad) —a

il 1Y Lo LAl Yl agii ARDL et liaka il e @l iial) JalSll elal
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S 1) elld (e il ey il o e JelS ADle dla o 6 el (i al)
ool Jsd oy Alall oda & Adgal) A1 sl ded e J8 dsead) F-stat ded
F—stat ded cuedy 13 Wl cchsidl gn @b JalSs asmg a2 ) ey ) eall
e irey Aaguns e dagil) osS Al oda i ¢ 3y oY) aall Aad G gl
coass cdate e i) G e JalS5 @llia (IS 1Y) e aail a3 e )l
ARDL ggia alasinly dljisiall JalSill las) z85 (1Y) Jsan

. Table (17): Bounds Testing Results:

F-
Regressors: (k=7
9 ( ) statistic
Growth, = (ICT,, SR;, GFCF,, FDI,, Trade,, Depth;, Gov,), ARDL  17.3541**
(1,1,0,0,0,1,0,1,0) *
L Critical values bound
Significan .
. Upper Critical Bounds
t level Lower Critical Bounds (LCB)
(UCB)
10% 1.85 2.85
5% 211 3.15
1% 2.62 3.77
Note: - *** indicate significance at 1%. — K indicate to No. of
independent variables.

) dad 358 zsaill Aygunall (F) slan) dad of odlel dawmgdl il (o s
By Loy o) (il sy paall (s by s o (e 3yhlall (UCB) ddsaall oY)
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Table (18): Diagnostic Tests Results:

Diagnostic Tests Tests used F-statistic (Prob.)
Heteroskedasticity Breusch —Pagan -Godfrey F(15,8) 0.2826 (0.983)
Serial Correlation Breusch-Godfrey LM test. F(2, 6) 1.1283 (0.384)
Normality Jarque-Bera 1.2789 (0.528)
Function Form Ramsey RESET Test F(1,7) 0.0873 (0.776)
Autocorrelation a. Correlogram -Q- statistics No

b. Correlogram Squared No

Residuals

Stability test a. CUSUM stability

b. CUSUM of Squares stability
R-squared 0.9888
Adjusted R-squared 0.9678
Durbin-Watson stat. 2.6762
F-statistic (Prob.) 47.042 (0.000)***
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(R?) Jarall apaill Jalas dad g lii)) s Ally dalall lelasy) ) dilaYls
Gloglaall Lagdsi€s of of zisall Ayl sl gl i e %ATA Jalas Al
& st ) Gl e %ATA dadine i ALl Clysiall Bl el Gl
ol ¢l W aagy oA ¢ Slsiad) Uasd) ) amnyid Al 8L Ll ¢ galiail) salll Jane
(DW-test) osudaly= o Ll dad cela Gl Lz 3gailly leabyl & ol (gyal il g
O lelas Lali) dgag pae S5 L 585 2,676 a5 ddsaall (DW) dad (e LSl A sunal
3sasy el Gl Jsdy (canedl Gajdll (b Y (Fisher) ,dd jlaal sl WS sl
%) i die JSS aaiia) 2 3saill Aglas) AN
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Table (19):
ICT, Scientific Research and Economic growth in Egypt: Empirical Results:

Dependent Variable: Economic growth
Method: ARDL with HAC standard errors
Model selection method: Schwarz criterion (SIC)

Variable Coefficient Std. Error t-Statistic Prob.
Long-run coefficients:

ICT aggregate (ICT) 4.69262 1.2293 3.81746 0.005***
Scientific Research (SR) -4.73807 1.0588 -4.47494 0.002***
Scientific Research squared 0.46746 0.2479 1.88580 0.096*
Fixed Capital Formation "
(GFCF) 0.03458 0.0169 2.04993 0.075
FDI, net inflows (FDI) 0.88738 0.2943 3.01498 0.017**
Trade openness (TO) 0.12223 0.0625 1.95669 0.086*
Financial depth (FD) -0.07696 0.0366 -2.10536 0.068*
GOV Expenditure (GE) 0.45893 0.1409 3.25691 0.012**
Constant -0.60926 3.4356 -0.17734 0.864
Error correction coefficient:

ECM(-1) -0.37469 0.0195 -19.2035 0.000%***
Short-run coefficients

Economic growth (-1) -0.37469 0.0926 -4.04750 0.004***
ICT aggregate (ICT) 1.75830 0.3733 4.71041 0.002***
Scientific Research (SR) -1.77533 0.2808 -6.32247 0.000%**
Scientific Research squared 0.17516 0.1087 1.61207 0.146
Fixed Capital Formation "
(GFCF) 0.01296 0.0067 1.93644 0.089
FDI, net inflows (FDI) 0.33250 0.0759 4.37802 0.002***
Trade openness (TO) 0.04580 0.0228 2.01102 0.079*
Financial depth (FD) -0.02884 0.0180 -1.60238 0.148
GOV Expenditure (GE) 0.171958 0.0515 3.33676 0.010**
Constant -0.22829 1.2766 -0.17882 0.863

Note: - *** ** * indicate significance at 1%, 5% and 10% respectively.
Giloglaall Lasls€l Jlaall el o 536 my Joaall e ey Lag
Jalaad Tadad ¢ juailly Jyshall cpla¥) 3 jeme 8 sala@Y) saill Jare o cYLa)y
el Jara 32 () Baaly Ay SV Glosheall La gl i€ (ggine 3L (535 ¢ laaY)
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sall Blee o aabally (g L 13S0 028 (g5ine g L5 ML el Ao ) 3lls dpe lial)
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