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Abstract:

Infrastructure investment represents a cornerstone for achieving sustainable
development due to its vital role in promoting economic growth and enhancing social
welfare. This study seeks to examine the impact of infrastructure investment on
economic and social welfare in Egypt over the period 1990-2022. The analysis employs
a quantitative framework through the construction of a composite welfare index that
integrates multiple economic and social dimensions, including economic growth,
education, health, unemployment, and income distribution.

Methodologically, the study combines the descriptive-analytical approach to trace the
evolution of infrastructure investment with an econometric analysis using the
Autoregressive Distributed Lag (ARDL) model to test the short- and long-run dynamics
between the variables.

The empirical findings confirm the existence of a strong and statistically significant
relationship between infrastructure investment and the composite welfare index in
Egypt. Moreover, the results highlight that increased public spending on infrastructure
generates a sustainable improvement in welfare indicators, reflecting both economic
gains and social progress.

Keywords: Infrastructure Investment, Economic Welfare, Social Welfare, Composite
Index, ARDL Model.
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doe Lain¥) 5 AlaBY) dala )l il yiige skl (£) ad ) Jsaal

Year pdaill Jaee | Aladl Jars i dalae | el cuai i | *CESWI e
gl 4aliHll S )
1990 17.74305 9.38 35 31656.71 0.375752
1991 16.12527 8.92 32 33445.96 0.45613
1992 18.35078 10.9 32 35339.9 0.366893
1993 8.429105 10.9 37 35403.29 0.396728
1994 8.448872 11.4 37 35501.17 0.376268
1995 11.39974 8.03 38 36359.54 0.486379
1996 7.107667 7.95 35 37021.39 0.566295
1997 9.876277 8.98 39 38135.35 0.460823
1998 2.377681 9.26 38 38451.94 0.528313
1999 0.919435 10.1 34 40411.12 0.565425
2000 3.944407 10.91 36 42552.51 0.497074
2001 1.8677 10.32 45 43908.6 0.446268
2002 3.165579 11.04 44 43724.55 0.414899
2003 6.777494 10.49 37 44467.97 0.49188
2004 11.66991 8.8 32 45844.1 0.586984
2005 6.21273 8.25 32 47042 0.666152
2006 7.359978 9.08 34 50392.76 0.621851
2007 12.59574 8.78 44 52631.56 0.489675
2008 12.20398 11.8 31 55435.36 0.53515
2009 11.18554 12.59 31 54615.27 0.505169
2010 10.10686 13.15 31 55581.65 0.49788
2011 11.66298 13.05 31 56304.19 0.493534
2012 19.48288 12.45 31 55476.44 0.444544
2013 8.712675 11.78 30 55818.54 0.580661
2014 11.24762 9.87 30 55670.04 0.637579
2015 9.93089 7.97 32 57107.91 0.715926
2016 6.245663 7.97 30 58273.59 0.779245
2017 29.51848 7.3 32 58837.86 0.584926
2018 21.17482 7.3 33 60387.09 0.65725
2019 13.6181 7.19 24.3 61754.33 0.837273
2020 6.176934 7.9 24 63164.23 0.885858
2021 4.847156 1.7 28.5 64290.43 0.862157
2022 10.42579 7.8 23.5 67335.4 0.887872

Adline & gie A gall i) by e alaie YU Galdl dlae) e 1 jaadll
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CESWI | LNINFRAEXP | LNGDP | E_EXP_G POP
Mean 0.566631 10.62955 13.85600 | 3.954545 | 2.000000
Median 0.528313 10.57385 13.88852 | 4.000000 | 2.000000
Maximum 0.887872 11.29827 14.56477 | 4.900000 | 2.300000
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Minimum 0.366893 10.16908 13.11143 | 2.500000 | 1.800000

Std. Dev. 0.149653 0.314624 0.437929 | 0.871454 | 0.143614

Skewness 0.827992 0.529718 - -0.568413 | 0.449977
0.097606

Kurtosis 2.780020 2.308562 1.814797 | 1.904293 | 2.409091

Jarque-Bera 3.837178 2.200675 1.983871 | 3.427806 | 1.593750

Probability 0.146814 0.332759 0.370858 | 0.180161 | 0.450735
Sum 18.69882 350.7750 457.2479 | 130.5000 | 66.00000
Sum Sq. Dev. | 0.716676 3.167624 6.137005 | 24.30182 | 0.660000
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1 th different Js¥) (il (Level) s siwdl adiall
t- stat prob t- stat prob
- 5.234796 0.0010 | -1.092524 | 0.7065 CESWI
- 6.44639 0.0000 | -2.775594 | 0.2164 | LNINFRAEXP
-5.44669 0.0013 | -1.540445 0.7895 LNGDP
-5.125458 0.0012 | -2.8241125 0.1995 E EXP_G
-6.188078 0.0001 | -1.492848 | 0.8124 POP
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(ARDL )4 s sall <l sanill 312 jlasi¥) 3 gad il (V) by Jsaadl

Depandent Variable: CESWI

Method: ARDL

Date: 09/01/23 Tiime: 01:54

Sample: 1994 2022

Included observations: 29

Dependent lags: 4 (Autormatic)

Automatic-lag linear regressors (4 max. lags): LNINFRAEXF LNGDP
E_EXP_G POP

Deterministics: Restricted constant and no trend (Case 2)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 2500

Selected model: ARDL(3,3,4,.4 . 4)

Variable Coefficient Std. Ermor t-Statistic Prob.*
CESWI(-1) 0.232426 0.135344 1.717302 0.1367
CESWI(-2) -0.564971 0.180939 -3.122440 0.0205
CESWIK-3) -0.195274 0.159186 -1.226702 0.2659

LNINFRAEXF -0.021531 0.029339 -0.733880 0.4907
LNINFRAEXP(-1) 0.076796 0.026162 2.935451 0.0261
LNINFRAEXP(-2) -0.000494 0.022076 -0.022378 0.9829
LNINFRAEXP(-3) 0.051403 0.032209 1.595920 0.16816

LNGDP 1.163726 0.780800 1.490428 0.1867
LNGDP(-1) 0735515 0.536021 1372175 0.2191
LNGDP(-2) 1.597819 0.957630 1.668514 0.1463
LNGDP(-3) -6.006147 0.884578 -6 789846 0.0005
LNGDP(-4) 2.897982 0.484057 5986860 0.0010
E EXP G 0.028970 0.031709 0.913618 0.3961

E EXP _G(-1) 0.186439 0.033646 5 541159 0.0015

E_EXP_G(-2) -0.241332 0.035577 -6.783359 0.0005

E_EXP_G(-3) 0150134 0.046115 3.255609 00173

E EXP G(-4) -0.160764 0.058316 -2.756765 0.0330

POP -0.187602 0. 100059 -1.874916 0.1099

FPOP(-1) -0.384279 0.094300 -4 075081 0.0065

POP(-2) 0.282237 0.086000 3.281839 0.0168

POP(-3) -0.091751 0.0980713 -1.011446 0.3508

POP(-4) 0.224457 0.099297 2.260448 0.0645

C -5.303589 2076915 -2.553590 00433
R-squared 0.995818 Mean dependent var 0.589769
Adjusted R-squared 0.980485 S.D. dependent var 0.144388
S E. of regression 0.020171 Akaike info criterion -4 958505
Sum squared resid 0.002441 Schwarz criterion -3.874098
Log likelihood 94 89832 Hannan-Quinn criter. -4.618882
F-statistic 64 94388 Durbin-Watson stat 2.529032
Prob(F-statistic) 0.000020
*Note: p-values and any subsequent test results do not account for model

selection.

eviews13 zabi Jilad =l jaaall

Anal) gl 8 LY (o ABMall sl 3 ja8dl ARDL zdsai dndla zoliill oda 5S35 cale JS
Al Jal gl 5 ol B 5 ol iUl 5L )93 355 ae ¢ aaan (8 A a5 Laliai8Y) Al )l
(et @) cula )
s yidall JalKill g 2 gaad) sl -
ald ) Hige oo ¢ yide JWSS A J};}L}q‘jﬁ;ﬁﬂ(Bounds Test) Jgaall Ll el ) oy gu
. ARDL g35ai jUal 8 4y il <l jaiall 5 43laidy)
Bounds Test il zilis (A) o8 5 J gaall
Null hypothesis: No levels relationship
Number of cointegrating variables: 4
Trend type: Rest. constant (Case 2)
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Sample size: 29

Test Statistic Value
F-statistic 19.329938
10% 5% 1%
Sample Size  1(0) 1y | o) Ky | Ko) I(1)
30 2.525 3.560 3.058 4.223 4.280 5.840
Asymptotic 2.200 3.080 2.560 3.490 3.290 4.370
* I(0) and (1) are respectively the stationary and non-stationary bounds.
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Loy i yidie JalS5 A8e d5a g0 8 (Al Al dpa ) J b il 5 puriall (o JaY) Al sha 483 23
Sasay (Sl saill calaill e BEY) o Jlaay) Jaall il cdgadl) Aad) b g W) By o
JaY) 8 Aihic 4051 6 ADle dga s Jsdll S dde s Al jall 58 DA a8 AalaBY) dala )
LS Joshall Ja¥) EBllae e 5 edeLaia¥) s dpalaiy) daali )y diaill 4l 8 Laiin¥) o Jashall

;&QS@}H\ d.;\)(\u\ac,uaﬁj("l)é‘)djd;l\wﬁt
CE = CESWI (-1) - (0.069494*LNINFRAEXP (-1) + 0.254543*LNGDP (-1)

- 0.023925*E_EXP_G(-1) - 0.102721*POP (-1) - 3.471348)

Jashll Ja¥) Als 5 lebaa (1) ad ) Jsaal

Variable * Coefficient | Std. t-Statistic | Prob.
Error

LNINFRAEXP (-1) 0.069494 | 0.035646 | 1.949587 0.0301

LNGDP (-1) 0.254543 | 0.052201 | 4.876183 0.0001

E EXP_G (-1) -0.023925 | 0.025508 - 0.3576
0.937954

POP (-1) -0.102721 | 0.044385 - 0.0295
2.314308

C -3.471348 | 1.202522 - 0.0081
2.886723

Note: * Coefficients derived from the CEC regression.
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3 «(Error Correction Model - ECM) Wadll musai 73 g3 il (ia jay Jsaal) e il ¢ 5all
maill (gl 8 (ol CSaliny Caay
ARDLz 2 a1 )} (3 (ECM) Unill sl asia 73 g il Qi (1 +) o5 J sl

164



INTERNATIONAL JOURNAL OF
Print ISSN 2735-5438

MULTIDISCIPLINARY STUDIES ON MANAGEMENT BUSINESS,

AND ECONOMY Online ISSN 2735-5446

VOLUME 6, ISSUE 2, 2023, 141 - 172

Dependent Variable: D(CESWI)
Method: ARDL
Date: 09/01/23 Time: O01:54
Sanmple: 1994 2022
Included observations: 29
Dependaent lags: 4 (Autormmtic)
Automatic-lag linear regressors (4 max. lag=): LNINFRAEXP LNGDP
E_EXP_G POPRP
Deterministics: Restricted constant and no trend (Case 2)
Model selection meathod: Akaike Iinfo criterion (AIC)
Number of models evaluated: 2500
Selected model: ARDL(3,3,4,.4.4)
Variable Coefficient Std, Error t-Statistic Prob.
CESWI(-1)* -1.527818 0.217953 -7.009852 0.0004a
LNINFRAEXP(-1) 0. 108175 0. 056034 1.894818 0.0007
LNGDP(-1) 0.388895 0.103970 3.740444 0.0096
E_EXP_G(-1) -0.036553 0.038631 -0.946204 0.3806
POPRP(-1) -0.156940 0. 065000 -2. 414458 0.0523
C -5.303589 2076915 -2.553590 0.0433
D(CESWI-1)) 0.7680245 0. 140196 5. 422723 0.0016
D(CESWI(-2)) 0.196274 0.159186 1.2268702 0.2859
D(LNINFRAEXP) -0.021531 0.029339 -0.733880 0.00085
D(LNINFRAEXF(-1)) -0.050909 0.036830 -1.382289 0.0000
D(LNINFRAEXFP(-2)) -0.0517403 0.032209 -1.595920 0.0006
D(LNGDP) 1.1683728 0. 780800 1.490428 0.0019
D(ILNGDPP((-1)) 1.51034a6 0.564037 2.677745 0.0366
DILNGDRP(-2)) 3.108165 0.6858707 4.718582 0.0033
D(LNGDRP(-3)) ~-2.897982 0. 484057 -5.986860 0.0010
D(E_EXP_G) 0.028970 0.031709 0.913618 0.3961
D(E_EXP_ _G(-1)) 0.251962 0.033022 7.630081 0.0003
D(E_EXP_ G(-2)) 0.010630 0.044245 0.240262 o.8181
D(E_EXP_G(-3)) 0. 160764 0.058316 2.756765 0.0330
D(POP) -0.187602 0. 100059 ~-1.874916 0.1099
D(POP(-1)) -0.4149942 0.071362 -5.815429 00,0011
D(PORP(-2)) -0.132705 0. 084984 -1.561536 0. 1694
D(POPRP(-3)) -0.2244857 0.099297 -=. 2604498 0.0645
R-sasquared 0.987346 Mean dependent var 0.016936
Adjusted R-squared 0.940948 S.D. dependent var 0.083005
S . E. of regression 0.020171 Akaike info criterion -4.958505
Sum squared resid 0.0024941 Schwarz criterion -3.874098
Log likelihood 24 89832 Hannan-Quinn criter, -3.618882
F-statistic 21.27983 Durbin-VWatson stat 2.529032
Prob(F-statistic) 0.000527
* p-values are incompatible with t-bounds distribution.
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis; No serial correlation at up to 2 lags

F-statistic 2.107131 Prob. F(2,4) 0.2371
Obs*R-squared 14.87822 Prob. Chi-Square(2) 0.0006

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 0.461232 Prob. F(22,6) 0.9143
Obs*R-squared 18.22407 Prob. Chi-Square(22) 0.6926
Scaled explained SS 0,897284 Prob. Chi-Square(22) 1.0000
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; Series: Residuals

7 Sample 1994 2022

c Observations 29

5 Mean -2.36e-15
Median -0.000247

4 Maximum  0.025575
MR I -0.012906

3 Std. Dev. 0.009337

2 Skewness 0.734069
Kurtosis 3.300424

1

0 .- - larque-Bera 2.713532

0.02 0.03 | Probability 0.257492
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