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The Relationship Between Digital Transformation
and Total Factor Productivity
An Applied Study of the Egyptian Economy
During the Period 1990-2023

Abstract

The study aims to clarify the relationship between digital
transformation and total factor productivity in Egypt during
the period 1990-2023 using the nonlinear autoregressive
distributed lag (NARDL) model. The study found that the
relationship between digital transformation and total factor
productivity in Egypt during the period 1990-2023 is
nonlinear, meaning that there is an asymmetric effect of
increases and decreases in the digital transformation
variables (independent variables), according to the WALD
test. Based on this, the study recommends developing the
infrastructure of the ICT sector, increasing the volume of
investments in this sector, and encouraging the private sector
to increase investments in this sector, given its importance in
increasing total factor productivity.

Keywords: Digital transformation, total factor productivity,
Nonlinear autoregressive distributed lag (NARDL).
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TFP X1 X2 X3 X4
Mean 1.159971 22.52235| 46.67853 5210.053 8.305294
Median 1.193 14.845 29.465 1200.6 8.1
Maximum 1.323 78.7 106.77 29128.2 14.9
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Minimum 0.983 0.29 1.1 423.87 2.14
Std. Dev. 0.11022 | 24.92304 | 44.78992 8660.721 | 3.608853
Skewness -0.36246 |  0.949069 0.18739 1.955965 0.23009
Kurtosis 1.759664 | 2.704883 | 1.196645 5.294385 | 2.153109
Jarque-Bera 2.923931 5.227531 4.80611 29.13715 1.31607
Probability 0.23178 | 0.073258 | 0.090441 0| 0.517868
Sum 39.439 765.76 1587.07 177141.8 282.38
Sum Sq
Dev 0.400897 | 20498.21 | 66202.52 2480000000 429.786
Observations 34 34 34 34 34
Eviews-12 gl n cla jha ; juaal)
(2) Jo

2023- 1990 574l JMA 7 igail) cfpitia Ay LAl (PP) L) gl

UNIT ROOT TEST RESULTS TABLE (PP)

Null Hypothesis: the variable has a unit root

At Level
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TFP X1 X2 X3 X4
With Constant | t- -1.4138 | 5.5922 | - 2.001 |-1.821
Statistic 0.4156
Prob. 05636 |1 0.8951 | 0.9998 | 0.3642
no n0 no n0 no
With Constant | t- -0.9446 | 0.1887 0.3676 | -1.5294

& Trend Statistic 1.8814

Prob. 0.9383 | 0.9969 | 0.6414 | 0.9982 | 0.7986

no no no0 no n0
Without t- -0.1877 | 6.2946 | 0.7861 | 2.8822 | -0.0251
Constant & Statistic
Trend
Prob. 0.611 1 0.8781 | 0.9985 | 0.6671
no no no no no
At First
Difference
d(TFP) | d(X1) d(X2) |d(X3) | d(X4)
With Constant | t- -5.2336 | -3.8323 | - - -3.2757
Statistic 2.2724 | 4.0832
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Prob. 0.0002 | 0.0064 | 0.1866 | 0.0034 | 0.0246
**k **kk no **kk **
With Constant | t- -5.3019 | - - - -3.3178
& Trend Statistic 10.0028 | 2.2531 | 4.9468
Prob. 0.0008 |0 0.446 | 0.0019 | 0.0815
**kk *kk no **kk *
Without t- -5.3295 | -2.4937 | - -3.655 | -3.2231
Constant & Statistic 1.8735
Trend
Prob. 0 0.0144 | 0.059 | 0.0006 | 0.0021
**k *%x * **kk **kxk

a: (*) Significant at the 10%; (**) Significant at the 5%; (***) Significant at the 1% and (no) Not

Significan

(2023-1990)55 £ 1Y) Jalsal LSY Faliyly

(3) ds>

Bl Jeadl) Clpia Gm Ja¥) Aligh Al ¢patiall amisGranger Lad) gl

Eviews-12 malin clajida 1 juaall

Null Hypothesis: Obs F-Statistic | Prob.
X1 does Granger Cause TFP | 32 0.42953 0.6552
TFP does not Granger Cause X1 2.34205 0.1154
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X2 does Granger Cause TFP | 32 1.41237 0.061*

TFP does not Granger Cause X2 0.66988 0.5201

X3 does Granger Cause TFP | 32 0.37178 0.093*

TFP does not Granger Cause X3 0.21991 0.804

X4 does Granger Cause TFP | 32 4.45911 0.0212*

TFP does not Granger Cause X4 0.27096 0.7647
%10 dgira Ssia * Eviews—12 zaliy cila b : jdaal)

(4)Jdsas>

(2023-1990) 85l I zigaill Ja¥) byuuad Liblal) ks geilis

ECM
REGRESSION
Variable Coefficient | Std. t- Prob.
Error Statistic
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D(LNTFP(-1)) -0.74653 0.092757 | - 0.0013
8.048211
D(LNX1_POS) 0.024929 | 0.016654 | 1.496831 | 0.2088
D(LNX1_POS(-1)) 0.21037 0.025144 | 8.366717 | 0.0011
D(LNX1_NEG) -1.91186 0.89774 | - 0.1002
2.129634
D(LNX1_NEG(- -1.05594 2.176227 | - 0.6529
1)) 0.485215
D(LNX2_POS) -0.14187 0.043618 | - 0.0313
3.252518
D(LNX2_POS(-1)) 0.11642 0.034573 | 3.36738 | 0.0281
D(LNX2_NEG) -1.50164 0.101126 | - 0.0001
14.84917
D(LNX2_NEG(- -2.03824 0.195659 | - 0.0005
1) 10.41733
D(LNX3_POS) 0.099605 | 0.010425 | 9.554657 | 0.0007
D(LNX3_POS(-1)) 0.01706 0.007043 | 2.422279 | 0.0726
D(LNX3_NEG) -0.34158 0.029045 | -11.7601 | 0.0003
D(LNX3_NEG(- -0.06698 0.018106 | - 0.0208
1)) 3.699531
D(LNX4_POS) -0.21261 0.070884 | - 0.04
2.999328
D(LNX4_POS(-1)) 0.862045 | 0.122318 | 7.047553 | 0.0021
D(LNX4_NEG) -0.60195 0.065138 | - 0.0008
9.241072
D(LNX4_NEG(- -1.04292 0.124172 | - 0.0011
1)) 8.398986
R-squared 0.97497 Mean dependent | -
2025 (AN asd) - 39 alaall 4 el byl g & gagll dgalad) Aol
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0.002246

var
Adjusted R- 0.942238 S.D. dependent 0.046296
squared var
S.E. of regression 0.011127 Akaike info -
criterion 5.866669
Sum squared resid 0.001609 Schwarz -
criterion 5.034031
Log likelihood 108.9334 Hannan-Quinn -5.59525
criter.
Durbin-Watson 3.06755
stat
Eviews-12 zalin cla e jaaadll
(5) ds
Variable Coefficient Std. t- Prob.
Error Statistic
LNX1 POS 0.049112 0.033444 1.468485 0.2159
LNX1 NEG -4.2906 7.097531 -0.60452 0.5781
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LNX2_POS -0.15813 0.044589 -3.54644 0.0239
LNX2_NEG -1.1588 0.531305 -2.18104 0.0946
LNX3_POS 0.061786 0.031832 1.941 0.0242
LNX3_NEG -0.16047 0.054584 -2.93984 0.0424
LNX4_POS -0.20166 0.053823 -3.74674 0.02
LNX4_NEG 0.440748 0.079064 5.574595 0.0051

C 0.320303 0.028398 11.27898 0.0004

(2023-1990) 55 JYA g igaill Ja¥) dlish DBMlal) ol geilss

Eviews—12 zalin claAa : jsaall

(6) Jso>
(2023-1990) 55l I ¢ pall el fiial) balSal) HLis il

F_
Bounds
Test

Null  Hypothesis: No levels

relationship

2025 Al aaad) - 39 alaal)

Ay jlal) el Al g ¢ ganll dsalad) dlaall
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Bdl) J3A g dsaill Ja¥) dligh ABALECM) Uail) sl 7 dgad Jalaa il

(2023-1990)

Test Value Signif. 1(0) 1(1)
Statistic

F- 4.271284 10% 1.85 2.85
statistic

K 8 5% 2.11 3.15

2.50% 2.33 3.42

1% 2.62 3.77

Eviews-12 zalin cla e jaaadll
(7) ds>

Variable Coefficient Std. t- Prob.
Error Statistic
CointEq(- -2.38923 0.202785 - 0.0003
1)* 11.7821
Eviews-12 zalin cla e jsaadll
(8) Jy>

(2023-1990) 55l JM3 £isaill uand il cLasy

Test

Statistic

Value

Prob

2025 Al aaad) - 39 alaal)
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— (Gpaall LAY o Al Ay —E DY) Jalgad LS LaliiVly adil) Joadl) cps Al
2023-1990 5aal Jda

Heteroskeda F. 0.465289 0.896829

sticity test statistic
Breuscl- F. 12.32008 0.077745

God Frey statistic
Normality Jarque-— 2.487535 0.288296

Bera

Eviews—12 zalip claAa : juaal
(9) Jo>
WALD TEST Lai)
Wald Test:

2025 Al saad) - 39 Alaal)

Ay jlal) el Al g ¢ ganll dsalad) dlaall
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Equation: NARDL

Test Value Df Probability
Statistic

F- 4.326587 4, 4) 0.0925
statistic

Chi- 17.30635 4 0.0017
square

Null Hypothesis: C(3)=C(6), C(9)=C(12), C(15)=C(18),

C(21)=C(24)

Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C(3) - C(6) 1.936787 2.694258

C(9) - C(12) 1.359774 0.556935

C(15) - C(18) 0.441182 0.130012

C(21) - C(24) 0.389342 0.48873

Restrictions are linear in coefficients.

Eviews-12 zalin cla e jsaadll

2025 AU axdl - 39 alaal) Ay jlal) el Al g ¢ ganll dsalad) dlaall
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