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 تقنيات الرقمية والنمو الاقتصاديدراسة العلاقة بين الجاهزية لل

 (2019-1985خلال الفترة ) في مصر

 قياسية –دراسة تحليلية 
    

  د. عبد الحليم شاهين

د. مصباح شرف

  

 ملخص

Investigating the Relationship Between Digital Technology Readiness and Economic 

Growth in Egypt During the Period 1985-2019 

An Analytic and Econometric Approach 

Abstract 

This paper aims to investigate the long-run causal impact of digital technology readiness (DT) 

on economic growth in Egypt during the period 1985-2019 within a multivariate framework 

by including (DT) as an additional input besides capital and labor in the aggregate production 

function. Results of the ARDL bounds test show that GDP and (DT) indicators are cointegrated 

.The findings of this paper shed the light on the importance of (DT) for promoting economic 

growth in Egypt. The paper calls for effective governmental policies that invest more in (DT) 

infrastructure, to maximize the gains from (DT) in promoting economic growth in Egypt. 

Keywords: Digital Technology Readiness, Economic Growth, Unit Root Tests, Causality Test, 

ARDL Bounds Tests,  
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∆ 𝑙𝑛𝐺𝐷𝑃𝑡 = 𝛽0 + ∑ 𝛽1𝑖∆ 𝑙𝑛𝐺𝐷𝑃𝑡−𝑖
𝑝
𝑖=1 +  ∑ 𝛽2𝑖∆ 𝑙𝑛𝐾 𝑡−𝑖

𝑞
𝑖=1 + ∑ 𝛽3𝑖∆ 𝐸 𝑡−𝑖

𝑟
𝑖=1 +

∑ 𝛽4𝑖∆𝐹𝑇 𝑡−𝑖
𝑛
𝑖=1 + 𝜏1𝑙𝑛𝐺𝐷𝑃𝑡−1 + 𝜏2 𝑙𝑛𝐾 𝑡−1 + 𝜏3 𝐸 𝑡−1 + 𝜏4 𝐹𝑇 𝑡−1 + 𝜀1,𝑡

∆ 𝑙𝑛𝐺𝐷𝑃𝑡 = 𝛾0 + ∑ 𝛾1𝑖∆ 𝑙𝑛𝐺𝐷𝑃𝑡−𝑖
𝑝
𝑖=1 +  ∑ 𝛾2𝑖∆ 𝑙𝑛𝐾 𝑡−𝑖

𝑞
𝑖=1 + ∑ 𝛾3𝑖∆ 𝐸 𝑡−𝑖

𝑟
𝑖=1 +

∑ 𝛾4𝑖∆𝑀𝑇 𝑡−𝑖
𝑛
𝑖=1 + 𝛿1𝑙𝑛𝐺𝐷𝑃𝑡−1 + 𝛿2 𝑙𝑛𝐾 𝑡−1 + 𝛿3 𝐸 𝑡−1 + 𝛿4 𝑀𝑇 𝑡−1 + 𝜀2,𝑡

 

- 

𝜏1 = 𝜏2 = 𝜏3 =  𝜏4 = 0)

𝛿1 = 𝛿2 = 𝛿3 =  𝛿4 = 0)

- 𝜏1

𝛿1

 (𝑝)(𝑞)

 𝛽1, 𝛽2, 𝛽3, 𝛽4𝜏1, 𝜏2, 𝜏3, 𝜏4

(𝜀1)

 𝛾1, 𝛾2, 𝛾3, 𝛾4𝛿1, 𝛿2, 𝛿3, 𝛿4

(𝜀2)

∆
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∆ 𝑙𝑛𝐺𝐷𝑃𝑡 = 𝑎0 + ∑ 𝑎1𝑖∆ 𝑙𝑛𝐺𝐷𝑃𝑡−𝑖
𝑝
𝑖=1 +  ∑ 𝑎2𝑖∆ 𝑙𝑛𝐾 𝑡−𝑖

𝑞
𝑖=1 + ∑ 𝑎3𝑖∆ 𝐸 𝑡−𝑖

𝑟
𝑖=1 +

∑ 𝑎4𝑖∆𝐹𝑇 𝑡−𝑖
𝑛
𝑖=1 + 𝛷1 𝐸𝐶𝑇 𝑡−1 + 𝜀1,𝑡

∆ 𝑙𝑛𝐺𝐷𝑃𝑡 = 𝑏0 + ∑ 𝑏1𝑖∆ 𝑙𝑛𝐺𝐷𝑃𝑡−𝑖
𝑝
𝑖=1 + ∑ 𝑏2𝑖∆ 𝑙𝑛𝐾 𝑡−𝑖

𝑞
𝑖=1 +

∑ 𝑏3𝑖∆ 𝐸 𝑡−𝑖
𝑟
𝑖=1 + ∑ 𝑏4𝑖∆𝑀𝑇 𝑡−𝑖

𝑛
𝑖=1 + 𝛷2 𝐸𝐶𝑇 𝑡−1 + 𝜀2,𝑡

 𝑎1, 𝑎2, 𝑎3, 𝑎4𝑏1, 𝑏2, 𝑏3, 𝑏4

(𝐸𝐶𝑇)(𝛷)

(𝐸𝐶𝑇)

 

𝑚

 

𝑃

 𝑃 + 𝑚
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 ln 𝐺𝐷𝑃𝑡 = 𝑎1 + ∑ 𝑏1𝑖  ln 𝐺𝐷𝑃𝑡−𝑖
𝑝
𝑖=1 +  ∑ 𝑏2𝑖  𝑙𝑛𝐺𝐷𝑃𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 +  ∑ 𝑐1𝑖 𝐸𝑡−𝑖 

𝑝
𝑖=1 +

 ∑ 𝑐2𝑖 𝐸𝑡−𝑖
𝑝+𝑚
𝑖=𝑝+1 + ∑ 𝑑1𝑖 𝑙𝑛𝐾𝑡−𝑖 

𝑝
𝑖=1 +  ∑ 𝑑2𝑖  𝑙𝑛𝐾𝑡−𝑖 

𝑝+𝑚
𝑖=𝑝+1 + ∑ 𝜃1𝑖  𝐷𝑇𝑡−𝑖 

𝑝
𝑖=1 +

 ∑ 𝜃2𝑖  𝐷𝑇𝑡−𝑖 
𝑝+𝑚
𝑖=𝑝+1 + 𝑢1𝑡

𝐷𝑇𝑡 = 𝑎3 + ∑ 𝜏1𝑖 𝐷𝑇𝑡−𝑖 
𝑝
𝑖=1 +  ∑ 𝜏2𝑖  𝐷𝑇𝑡−𝑖 

𝑝+𝑚
𝑖=𝑝+1 + ∑ 𝛽1𝑖  ln 𝐾𝑡−𝑖

𝑝
𝑖=1 +  ∑ 𝛽2𝑖 𝑙𝑛𝐾𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 +

 ∑ 𝛼1𝑖 𝐸𝑡−𝑖
𝑝
𝑖=1 +  ∑ 𝛼2𝑖 𝐸𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 + ∑ 𝜇1𝑖  ln 𝐺𝐷𝑃𝑡−𝑖

𝑝
𝑖=1 +  ∑ 𝜇2𝑖 𝑙𝑛𝐺𝐷𝑃𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1  +

𝑢2𝑡

𝐸𝑡 = 𝑎2 + ∑ 𝑓1𝑖 𝐸𝑡−𝑖
𝑝
𝑖=1 +  ∑ 𝑓2𝑖  𝐸𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 +  ∑ 𝑔1𝑖  𝑙𝑛 𝐺𝐷𝑃𝑡−𝑖

𝑝
𝑖=1 +  ∑ 𝑔2𝑖 𝑙𝑛𝐺𝐷𝑃𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 +

∑ ℎ1𝑖  𝑙𝑛 𝐾𝑡−𝑖
𝑝
𝑖=1 +  ∑ ℎ2𝑖  𝑙𝑛𝐾𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 + ∑ 𝛾1𝑖 𝐷𝑇𝑡−𝑖 

𝑝
𝑖=1 +  ∑ 𝛾2𝑖 𝐷𝑇𝑡−𝑖 

𝑝+𝑚
𝑖=𝑝+1 +

𝑢3𝑡                                                                                      

ln 𝑘𝑡 = 𝑎3 + ∑ 𝑗1𝑖 𝐾𝑡−𝑖
𝑝
𝑖=1 +  ∑ 𝑗2𝑖 𝑙𝑛𝐾𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 + ∑ 𝑙1𝑖 𝐸𝑡−𝑖

𝑝
𝑖=1 +  ∑ 𝑙2𝑖 𝐸𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 +

∑ 𝑟1𝑖  ln 𝐺𝐷𝑃𝑡−𝑖
𝑝
𝑖=1 +  ∑ 𝑟2𝑖 𝑙𝑛𝐺𝐷𝑃𝑡−𝑖

𝑝+𝑚
𝑖=𝑝+1 +  ∑ 𝜂1𝑖  𝐷𝑇𝑡−𝑖 

𝑝
𝑖=1 +  ∑ 𝜂2𝑖  𝐷𝑇𝑡−𝑖 

𝑝+𝑚
𝑖=𝑝+1 +

𝑢4𝑡                                                                             

𝐺𝐷𝑃

𝐸

𝑢𝑡𝑃

𝑚

                                                           

𝑀𝑇𝐹𝑇
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, 𝑝 + 𝑚𝜃𝑖

 ADF and KPSS Unit root tests of variables in levels 

 GDP K E FT MT 

 ADF KPSS ADF KPSS ADF KPSS ADF KPSS ADF KPSS 

Intercept -0.06 0.69** 1.08 0.65** -2.59 0.41* -1.52 0.39* -0.86 0.56** 

Trend & 

intercept 
-3.03 0.08 -3.20 0.11* -3.08 0.07 

-

4.40*** 
0.14* -0.96 0.14* 

 ADF and KPSS Unit root tests of variables in first difference 

Intercept -

3.68*** 
0.05 

-

3.96*** 
0.24 

-

5.77*** 
0.18 

-

3.39** 
0.18 

-

3.78** 
0.16 

Trend & 

intercept 
-3.58** 0.06 -4.25** 0.09 

-

5.63*** 
0.07 

-

3.78** 
0.09 

-

5.67*** 
0.11 

 Zivot -Andrews unit root test of variables in levels 

 GDP K E FT MT 

T-

statistic 
-5.98*** -4.42 -3.54 -3.81 -2.63 

Time 

break 
2006 1998 2011 2001 1996 

 Zivot -Andrews unit root test of variables in first difference 

T-

statistic 
-4.54* -5.38** -7.36*** -7.02*** -4.90* 

Time 

break 
2011 2009 2011 2009 2007 
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 

 

 

 

 

- 𝐺𝐷𝑃𝐾𝐸𝑀𝑇

𝐾𝐹𝑇

- 𝐹𝑇𝐾𝑀𝑇

𝐺𝐷𝑃𝐸

- 𝐺𝐷𝑃

- 
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Dependent 

Variable 

Explanatory 

Variables 

F-statistic 95% Critical Bounds T-statistic 95% Critical 

Bounds 

   I(0) I(1)  I(0) I(1) 

∆𝑙𝑛𝐺𝐷𝑃 ∆𝑙𝑛𝐾, ∆𝐸, ∆𝐹𝑇 6.69*** 4.01 5.07 -5.54*** -3.41 -4.16 

∆𝑙𝑛𝐺𝐷𝑃 ∆𝑙𝑛𝐾, ∆𝐸, ∆𝑀𝑇 7.40*** 4.01 5.07 -5.77*** -3.41 -4.16 

 (∆)

 

 

𝐹𝑇𝑀𝑇

𝐾𝐸
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 GDP =f(K,E,FT) GDP =f(K,E,MT) 

 ARDL (1,3,1,2) ARDL (1,1,0,2) 

 Coefficient Std. 

Error 

Coefficient Std. Error 

Short-Run coefficients     

𝑻𝒓𝒆𝒏𝒅 0.021*** 0.004 0.013*** 0.002 

∆(𝒍𝒏𝑲) 0.083*** 0.015 0.080*** 0.015 

∆(𝒍𝒏𝑲(−𝟏)) 0.017 0.013   

∆(𝒍𝒏𝑲(−𝟐)) 0.036** 0.012   

∆(𝑬) 0.001 0.001   

∆(𝑭𝑻) -0.004** 0.001   

∆(𝑭𝑻(-1)) -0.004* 0.002   

∆(𝑴𝑻)   0.0004* 0.0002 

∆(𝑴𝑻(−𝟏))   0.0006* 0.0003 

Error Correction 

Coefficient 

-0.559*** 0.100 -0.342*** 0.059 

Long-Run Coefficients     

lnK 0.069*** 0.018 0.078** 0.036 

E 0.009*** 0.002 0.012** 0.005 

FT 0.003*** 0.0007   

MT   -0.0001 0.00002 

Constant 13.96*** 2.50 8.37*** 1.44 

Diagnostic Checks     

Breusch-Godfrey 

Serial Correlation LM 

Test: 

F-statistic=0.47 

Prob.F(2,18)=0.63 

 F-statistic=1.23 

Prob.F(2,22)=0.31 

 

Heteroskedasticity 

Test of Breusch-

Pagan-Godfrey: 

F-statistic=0.68 

Prob.F(11,20)=0.73 

 F-statistic=1.11 

Prob.F(8,24)=0.39 

 

Jarque-Bera 

Normality test 

JB=1.21 

Probability =0.54 

 JB=0.349 

Probability =0.83 

 

Ramsey Reset Test  F-statistic=0.016 

Prob=0.89 

 F-statistic=2.97 

Prob=0.11 

 

 

 

𝐹𝑇

𝑀𝑇

𝐹𝑇

𝐾𝐸𝐹𝑇
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𝑀𝑇

𝐹𝑇

𝐾

𝐹𝑇

(𝛳)

𝐺𝐷𝑃, 𝐾, 𝐸, 𝐹𝑇
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𝑀𝑇(𝛳)

𝐺𝐷𝑃, 𝐾, 𝐸, 𝑀𝑇
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𝐺𝐷𝑃 = 𝑓(𝐾, 𝐸, 𝐹𝑇)

𝐺𝐷𝑃 = 𝑓(𝐾, 𝐸, 𝑀𝑇)

 
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𝐾, 𝐸, 𝐹𝑇, 𝑀𝑇

𝑮𝑫𝑷𝑲𝑬𝑭𝑻
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𝑮𝑫𝑷𝑲𝑬𝑴𝑻
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 Modified Wald 

statistic 

(Chi-square) 

Probability 

FT does not Granger cause GDP  15.00*** 0.004 

GDP does not Granger cause FT  13.42*** 0.009 

MT does not Granger cause GDP  12.12** 0.016 

GDP does not Granger cause MT 26.04*** 0.00 

 

 

 𝐺𝐷𝑃𝐹𝑇

 𝐺𝐷𝑃𝑀𝑇

𝑀𝑇𝐺𝐷𝑃𝐺𝐷𝑃𝑀𝑇

 
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 

- 

 
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