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Abstract:
This study aimed to analyze the impact of urban development and education on economic growth in
a group of developing countries during the period from 2000 to 2023. Panel data models were used in the
analysis to measure this impact. The static analysis revealed that the fixed effects model is the most
appropriate, and that an increase in the urban population leads to an increase in per capita growth.
Conversely, increases in primary school enrollment, the gender parity index_for primary school enrollment,
total unemployment, all lead to a decrease in per capita growth. As for the dynamic analysis, the study
concluded that the Panel Fully Modified Ordinary Least Squares (PFMOLS) method is the most suitable.
It found that an increase in the population of the largest cities, the urban population, and the total labor
force all contribute to an increase in per capita growth, while increases in primary school enrollment and

total unemployment lead to a decrease in per capita growth.

Key Words : urban development, Education, economic growth, panel models, a sample of a developing
country.
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Dependent Variable: LGDPPC

Methoo: Panel Least Squares

Date: 0W30/25 Time: 2157

Sample: 2000 2023

Periods induded: 24

Cross-sections included: 13

Totsl panel (balanced) obsenations: 312

r-Statistc Prob.
Variable Coefficiant S1d. Esror t-Statistic Frob

L= 4« 180014 1.327686 F 1483448 o008
[ 13 26307 1.393434 89518264 0.0000 LU 3453197 0210226 16 42613 o.o000
LuP 1.475315 0.124517 11.84833 0.0000 e Soriaae oot Q7114acs DarTe
LPD -0.07 7562 0.015117  -5.130738 0.0000 . iy aes .
LSEP -1.888656 0.301923 -6.255416 0.0000 LPLC Thozasza
LGPISEP -1.201616 0505728  -1.727124 D.0852 LRTID -0.015482
LPLC 0000000 0038026 2 36GAZ0 0.0186 LuT 6166476
LRTID 0.040277 0023650 1.196940 0.2323 LT -0.127614
LuT 0462770 00230985  -19.2B576 0.0000 =
LT -0.065491 0016074  -4.074454 0.0007 e P catiar
Cross-sechon fixed (durmmy variables)
R-squared 0.854838  Wean dependent var 9.140158
Adpusted R-squared 0.851005 S.0D. dependent var 0769711 R-sauared 0.970E02
S E. of ragression 0.287107  Akaike info critarion 0.438973 fausted B-a ik o9sesel 2
Sum squared resid 26 74657  Schwarz criterion 0546944  ZS Sf reane. oaneass &
Log likelinooda -59.47972 Hannan-Quinn criter. 0.482125 o
F-statistic 223 0405 Durbin-\Watson stat 0.104248 48303770
Prob(F-stabistic) 0000000 0.000000
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Dependent variable: LGDPPC

Method: Panel EGLS (Cross-secton random effects )
5o

Date: O1/20/25 Time: 21
Sample: 2000 2022
Periods includesd: =4
Cross-sections included: 12

Total panel (balanced) cbservations: 312
Swamy and Arora estimator of compenent variances

wvariable Coefficient Std. Error t-Statistic Proo
=1 A BATES 1.254156 3. 705711 0.0003
LUP 2277521 o.182128 AT . az1TE 0.0000
LPD 0.0074032 o.015297 045622 o.E412
LSEP -1.8022609 o.122297 2. 5327124 0.0000
LSPISEP -z ETZaA83 0.5232458 -5.0097=28 0.0000
LPLC —o.022941 O.043858 -0.559876 o.soa=
LRTID —0.011251 D.026394 -0. 426264 0.670=2
[y -0 1E57OF 0026035 -5.3563916 0.0000
LW 0107410 0.036602 -2 934569 0.0036
Effects Specification
S.D. Rho
Cross-section randorm 0.216006 0.24209
ldiosyncratic random 01264324 057
wWeighted Statistics
R-squared 0505917 Mean dependent var 0.802406
Adjusted R-sguared 0535512 S D dependent var 0217838
S E. of regression 0. 138544 Sum squared resid 5815856
F-statistic 55.23419 Durbin-wwatson stat 0. 187260
FrobiF-statistic) 0000000
Unweighted Statistics
R-s=quared 0701226 Mean dependeant var 9. 140152
Sum squared resid 55.023168 Durbin-Watson stat 0.019364

Lagrange Multiplier Tests for Random Effects
Null hypotheses: No elfects

Alternztive hypotheses: Two-sided (Breusch-Pagan) and one-sided

(all others) altemnatives

Eviews13 mebiy cilo e 2 ysall

Hausman g Honda g Lagrange multiplier yLas1:02 Gxle

Corelated Random Effects - Hausman Test

Equation: Unitied

Test Hypothesis

Test cross-section random effects

Chi-Sq Stafistic  Chi-S.df  Prob.

§ 0028

Eviews13 zeliy cila e 2 yiall
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Cross-section Time Both 'I‘es1 Summar‘
Breusch-Pagan 1128.518 1.848882 1130367
(0.0000) (0.1739) {0.0000) i u
Cross-section random 17443668
Honda 33.59343 1.359736 24.71562
(0.0000) (0.0B70) {0.0000)
Cross-section Fixed Effects
COMPANY | Effect | |

1 Wlgeria -0.5328042
2 Bahrain -0.480391
3 Chile -0. 4128320
4 Costa Rica 0150596
5 Georgia -0.098382
6 Kazakhstan 0.5848358
v Malaysia -0.026508
a8 Mexico -0.067147F
a FPanama 01566399
10 Catar 0.108582
11 Romania 0. 725009
12 Russian Fe... 0104520
13  [Tunisia -0.4901563
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Panel unit root test Summarny
Senes: LUP

Date: 03 W25 Time: 17:38
Sampie: 2000 2023
Exogenmous variables
User-specified lags
FMewey-WWest automatic bandwidih seleclion and Bartlett kernel
Balanced observations for sach test

Ingricaual efects

Panel unit root test: Summary
Series: LRTID

Date: 0131425 Time: 17:41
Sample: 2000 2023
Exogenous variables: MNone
User-specified lags: 1

Mewey-WWesl aulomatic bandwidih selection and Barileit kernel
Balanced observations for each test

Cross-

ethod Stat c Prob ** sections Obs
HMull: Unit root (assumes common ui ot process)
Levin, & Chut™ 249202 0.9936 13 2865
HMull: Uinit root (assumes individual unit root process)
Im. Pesaran and Shin W-stat 3.99587 1.0000 13 286
ADF - Fisher Chi-square 29.8452 02741 13 286
PP - Fisher Chi-square 594.753 0.0000 13

Cross-
Method Statistic Prob ** sections Obs
Mull: Unit root (assumes common unit root process)
Lewim, Lin & Chu = -4.01783 0.0000 13 286
P L root (assumes individual unit root process)
ADF - Fisher Chi-square 377495 00639 13 286
PP - Fisher Chi-square 378069 00631 13 299

** Probabilities for Fisher tests are computed using an asymptoti
-square gistribution. All other tests assume asymptotic normality.

Panel unit root test Summany

Sares: LPLC

Date: 03125 Time: 17:43

Sample: 2000 2023

Exogenous variables: Mone

User-specified lags: 1

MHewey-West automatic bandwidth selection and Bartieft kernel
Balanced cbservations for each test

= Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymplotic normality.

FPanel unit root test: Summary

Series: LPD

Date: 0U3 W25 Time: 17:46

Sample: 2000 2023

Exogencus variables: None

User-specified lags: 1

Mewey-West sutomatic bandwidih selection and Bartlett kemel
Balanced obserations for each test

Cross-
Method Statistic Prob =" sections Obs
Mull Unit rool (assumes common unit root process)
Lewim, u £ -3.71423 0.0001 13 286
MU Unit root (Sssumes indrddual unit root process)
ADF - Fisher Chi-square 35.3169 0.1050 13 286
PP - Fisher Chi-square 36.0576 0.0906 13 299

Cross-
Method Statistic Prob.** sections Obs
Mull: Unit root (assumes common unit root process)
Lewin, Lim & Chu t= -32.53359 o.0002 LE] 286
Mull Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 32 8270 DAGT2 1= za36
PP - Fisher Chi-square 35397 0. 1470 1= Z299

= Prababilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptobtic mormality

== Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymplotic normality.
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Panel unit root test: Summany
Series: LGPISEP

Date: 01/31/25 Time: 18:.08
Sample: 2000 2022

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 1

Meweay-Weast automatic bandwidth selection and Bartlett kernal

Balanced observations for each lest

Panel unit root lest Summary

Series: LSEP

Diate: 01131025 Time: 17:59

Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1

MNewey-West automatic bandwidth selection and Barflett kernel
Balanced observations for each test

Cross- Cross-

Method Statistic __Prob.*™ seclions Obs Method Statistic  Prob**  seclions obs
Mull: Unit root (assumes common unit root process) Mull: Unit root (assumes common unit root process)

Lavin, Lin & Chu t* 004876 05194 13 286 Levin, Lin & Chu t* 0.75666 07754 13 286
Breitung 1-stal 1.42713 0.9232 13 273 Breitung t-stat 0.90331 0.8168 13 273
Mull; Unit root (assumes individual unit root process) Mull: Unit rool (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.38079 03517 13 286 Im, Pesaran and Shin W-stat 0.50402 0.6929 13 286
ADF - Fisher Chi-squara 24 3570 0.5566 13 286 ADF - Fisher Chi-square 254991 0.4909 13 286
PP - Fisher Chi-square 358410 0.0946 13 299 PP - Fisher Chi-square 171093 0.9057 13 289

** Probabilities for Fisher tests are computed using an asymplotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test Summary

Series: LWT

Date: 01/31/25 Time: 18:01

Sample: 2000 2023

Exogenous variables: Individual effects
User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced obsenations for @ach test

** Probabilities for Fisher lesis are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit rool test: Summary

Series: LUT

Dalte: 017/31/25 Time: 18:02

Sample: 2000 2023

Exogenous varables: Individual effects

Uszer-specified lags: 1

Mewey-Weast automatic bandwidth selection and Bartlett kernal
Balanced observations for each test

Method Statistic  Prob.*™

Mull: Unit root (3ssumes common unit root process)
Levin, Lin & Chut* -3.36953  0.0004

Mull: Unit root (assumes individual unit root process)

Im, Pasaran and Shin W-stat 052452 0.7000
ADF - Fisher Chi-squara 24,9479 0.5219
PP - Fisher Chi-square 325308 01782

Cross- Cross-
sections Obs _ Method Statistic Prob.** sections Obs
Mull: Unit root (3ssumes common unit root process)
13 286  Levin, Lin & Chut" -2.74299  0.0030 13 286
Mull: Unit root (3ssumes individual unit root process)
13 286 Im, Pesaran and Shin W-stat  -1.40611  0.0798 13 286
13 286  ADF - Fisher Chi-square 327326 01700 13 286
13 209 PP - Fisher Chi-square 43.3879 00176 13 299

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. 4ll other tests assume asymptotic normality.

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution, All other tests assume asymptotic normality,

Panel unit root test: Summarry

Series: LGDPPC

Crate: O1/21/25 Time: 12:10

Sample: 2000 2023
Exogenous variables:
User-specified lags: 1

Individual effects,

individual linear trends

Flewey-West automatic bandwidth selection and Bartlett kernel
Balanced ocbservations for each test

Cross-

Method =Statistic FProb. == sections obs
Full: Unit root (assumes common unit root processh

Lewvin, Lin & Chu t™ -1.850704 00358 13 286
Breitung t-stat 149374 0.9324 13 273
Full: Unit root fassumes individual unit root process)

Im, Pesaran and Shin W-stat -0.37548 0.23537F 13 286
ADF - Fisher Chi-sguare 27.5259 0.3822 13 286
PP - Fisher Chi-sguare 250412 0.5166 13 =299

*=* Probakbilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test Summary
Series: D(LRTID)

Date: 01731725 Time: 18:16
Sample: 2000 2023
Exogenous variables: None
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartiett kernel

Balanced observations for each test

Eviews13 mebiy cila e 2 ysall
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Panel unit root test Summary

Series: D(LPLC)

Date: 01/31/25 Time: 18:17

Sample: 2000 2023

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Method

Cross- Cross-
Statistic  Prob.** sections Obs Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process) Null: Unit root (assumes common unit root process)
Levin Lin & Chut* -5.41020 0.0000 123 273 Levin, Lin & Chu t* -2.98971 0.0014 13 273
Null: Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 653741 0.0000 13 273 ADF - Fisher Chi-square 21.3631 0.7230 13 273
PP - Fisher Chi-square 245704 0.0000 13 286 PP - Fisher Chi-square 244749 0.0000 13 286

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test Summary
Series: D(LPD)

Date: 01/31/25 Time: 18:18
Sample: 2000 2023
Exogenous variables: None
User-specified lags: 1

N automatic
Balanced observations for each test

selection and Bartlett kemel

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary
e

Sample: 2000 2023
Exogenous vanables: Individual effects. individual linear trends
User-specified lags: 1

and Bartiett kernel
Balanced observations for each test

Cross- Cross-
L Statistie _Prob—- secions  Obs SIS s s @ssumes Unit rooTBrocess). i
- 0

Null: Unit root (asfumes common unit root process) Levin. Lin & Chu t= 277646 0.0027 13 273

Lewin.Lin & Chut -3.29184  0.0005 13 273 Breitung t-stat -1.40968 o.0668 13 260
Null: Unit root (assumes individual unit root process) MNull_ Unit root (assumes in unit root process)

ADF - Fisher Chi-square 320134 01927 13 273 Im.Pesaran and Shin W-stat -5.77511 0.0000 13 273

= 5 ADF - Fisher Chi-square 80.5751 0.0000 13 273

PP - Fisher Chi-square SRS U 2 285 PR - Fisher Chi-square 234339  0.0000 13 286

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

** Probabliities for Fisher tests are computed using an asymptotic Chi
-square dgistribution. All other tests assume asymptotic normality.
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Panel unit root test Summary
Series. D(LSEP)

Date: 01/31/25 Time: 17:59
Sample: 2000 2023

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 1

Newey-West automatic bandwidih selection and Bartlett kermel

Balanced observations for each test

Panel unit root test: Summary

Series: D(LWT)

Date: 01/31/25 Time: 18:01

Sample: 2000 2023

Exogenous variables: Individual effects

User-specified lags:

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Method Statistic Prob **
Nuli- Unitroot (assumes common unit root process)
Levin, Lin & Chu t* -2.79389 0.0026
Breitung t-stat -2.20429 0.0138
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -2.63792 0.0042
ADF - Fisher Chi-square 47.9035 0.0055
PP - Fisher Chi-square 109.256 0.0000

Cross-

sections Obs
13 273
12 260
12 273
13 273
13 286

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -6.40032 0.0000 13 273
Null: Unit root (assumes unit root process)

Im, Pesaran and Shin W-stat -7.75374 0.0000 13 273
ADF - Fisher Chi-square 115.903 0.0000 13 273
PP - Fisher Chi-square 194.117 0.0000 13 286

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test Summary

Series: D(LUT)

Date: 01/31/25 Time: 18:03

Sample: 2000 2023

Exogenous variables: Individual effects
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartiett kernel

Balanced observations for each test

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality

Panel unit root test: Summary

Series: D(LGDPPC)

Date: 01/31/25 Time: 18:14

Sample: 2000 2023

Exogenous variables: Individual eflects, individual linear trends
User-specified lags: 1

Newey-West automatic banawidth selection and Bartiett kernel
Balanced observations for each test

Cross- Cross-
Method Statistic Prob ** sections Obs Meth Prob.** sections Obs
Null: Unit root (assumes common unit root process) Null- Unit root (assumes common unit root process)
Levin Lin & Chu & 734411 0.0000 13 273 Levin. Lin & Chu t- -7.76585  0.0000 13 273
Breitung t-stat -5.33662  0.0000 13 260
Nulk Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -7.78133 0.0000 13 273
Im, Pesaran and Shin W-stat -6.07423 0.0000 13 273
ADF - Fisher Chi-square 109.064 0.0000 13 273
ADF - Fisher Chi-square 82.2755 0.0000 13 273
PE=Flatverthi-ageuare 06568 0000 13 o PP - Fisher Chi-square 147.245  0.0000 13 286

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Kao Residual Cointegration Test
Series: LGDPPRPC LGPISEF LFPFD LPLC LRTID LSEPFP LUP LUT LWT
Date: O1/21/25 Time: 21:07

Sample: 2000 20232

Included cbservations: 212

rHull Hypothesis: Mo cointegration
Trend assumption: Mo deterministic trend
User-specified lag length: 1
Mewey-WWest automatic bandwidth selection and Bartlett kernel

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality
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ADF

t-Statistic Prok.
-2 TFT21863 o000

Residual variance
HAC wvariance

O.o001532
0001576

Auugmented Dickey-Fuller Test Equation
Cependaent Wariable: DDIRESIT)

Method: Least Sqguares

Crate: O1/Z21/25 Tirme: 2107
Sample (adjusted): 2002 2023
Included cobservations: 286 after adjustmeants

Wariable Coefficient Std. Error t-Statistic FProb.
RESID(-1% -0.182812 DO 027546 -5 672894 O 0000
CH{RESIDC-13) O 1403268 0052900 2. 604212 O 0097
R-s=guared O 141100 Mean dependent var O.Oo05052
Adjusted R-sguared D 128076 SO dependasnt var D.059449
=S.E. ofregression D.0s5192 Akaike inTo criterion 2. 949016
Sum sqguared resid O.265120 Schwarz criterion —=2. 922449
Log likelinhood 4232 709z Hanmnan-Cuinn criter. 29228762
Durbin-YWatson stat 20000329

Cependaent WVariable: LGDPPC
Method: PFPanel Fully Modified Least Sguares (FMOLS)

Date: 01/Z21/25 Time: 21:1

5]

Sample (adjusted): 2001 20232

Peariods included: 23

Cross-sections included: 13
Total panel (balanced) observations: 299
FPanel method: Grouped estimation
Long-run covariance estimates (Bartlett kermnel, MNeweaey-West fixed

bBandwidth)

Eviews13 mebiy cila e 2 yiall
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Wariable Coefficient Std. Error t-Statistic FProb.
LGFISEPR 0. 222294 0281333 -0.Fa0145 043201

LFPC -0.112694 00505323 -1.875109 00513

LFPLC 0.551029 O.141019 2. 907472 0.000o1
LRTIC -0.041547F 0022591 -1.274795 0.2034

LSEP -0.254824 D057 744 -4 413016 00000

LUP 1.0569204 0.218209 4.887140 O.0000

LT -0.12816286 DO.009995 -128.1 7743 0.0000

LWWwT 0.317352 D.os2081 S 111892 O.0000
R-=guared 0057332 Mean dependent var 91547132
Adjusted R-sguared D0.024657 S. 0. dependent var . Fe1200
S.E. ofregression 0. 747894 Sum squared resid 162. 7595

Long-run wariance O 000283
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