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Abstract 

The main aim of this study was to estimate the relationship between urbanization and 

economic growth in the Libyan economy both in physical and sustainable concepts. 

In order to achieve its objective the study used annual data covering the period 1990-

2020. In addition, it adopted AARDL model. 

The main findings of the study indicated a positive ling run relationship between 

urbanization and physical economic growth. However, a negative ling run relationship 

between urbanization and sustainable economic growth was captured. 
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AARDL

2 Data and Variables 

 AK

endogenous growth theory

physical capital stocktechnology level

(McGrattan,1998)

......................................................................................................................... (1.. )t tQ AK
 

tQAtK

urbanization 

.................................................................................................................. (2. ). ..t t tQ AK U

 

2

sustainable economic growth1

2015
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carbon productivityLong et al. (2020)

real GDP

emissions 2CO2015

Urban population 

1  

Variable Proxy Symbol Data source 

Economic growth Gross domestic product  (2015=100) GDP UNCTAD 

Sustainable 

economic growth 
Carbon productivity CRB UNCTAD 

Investment 
Gross fixed capital formation 

(2015=100) 
GCF 

UNCTAD, 

OWD 

Urbanization Urban population URB WB 

1 1 1 .........................................................ln ln ln (3)....................t t tGDP GCF URB    

2 2 2 ..........................................................ln ln ln (4)....................t t tCRB GCF URB    

Econometric technique 

Augmented 

Autoregressive distributed lag AARDL model

Sam et al. (2019)Sam et al. (2019)

augmented bounds testF

the lagged levels of the independent 

variablesdegenerate cases 1 
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3 Results and Discussion 
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lnURB

unit root

lnGDP, lnCRB, lnGCF

structural breaks

 

2

lnGDPlnCRB

lnGCFlnURB10.942537.0495889.316015

1.482644

1.243018

lnGCF

outliers

standard deviation

0.35539lnGCF

2

 LNGDP LNCRB LNGCF LNURB 

Mean 10.94253 7.049588 9.316015 1.482644 

Maximum 11.33887 7.424290 9.902883 1.712808 

Minimum 9.894209 5.967877 8.072997 1.211814 

Std. Dev. 0.281459 0.284939 0.355392 0.145704 

Jarque-Bera 33.61969 50.90847 18.94571 1.826744** 

Observations 31 31 31 31 

** Normally distributed at 5% significance level. 

Jarque-BeralnURB
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31

missing values

3

ADF, LS

lnGDP

lnCRB, lnURB

stationary at levelI(0)

lnGCFI(1)

ADFlnGDP

LSLSlnGDP

lnGCF

AARDL

ARDL

3

 

Variables ADF LS 

LNGDP -4.930882** -11.38782* 

LNCRB -3.228923* -6.218208* 

LNGCF -5.444050** -16.83506** 

LNURB -7.578745* -12.55685* 

* ** stationary at 1% ,  5% significance level. 
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2.1.3  

multicollinearity

 

4

 LNGDP LNCRB LNGCF LNURB 

LNGDP 1    

LNCRB 0.87** 1   

LNGCF 0.90** 0.82** 1  

LNURB 0.05 -0.34 -0.16 1 

** Significant at 5% significance level. 

3.1.3  

4augmented bounds test

cointegrationjoint F test 

49.6955410.51850

I(1)critical values5

Lagged dependent variable T testLagged independent 

variables F test

5

degenerate cases
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5Augmented Bounds test

Tests 
Results 

Model (1) Model (2) 

Joint F test

Test statistic 49.69554 10.51850

Critical values(5%)
I(0) 3.97 3.79

I(1) 4.85 4.85 

Lagged dependent 

variable T test 

Test statistic -7.937903 -5.611619

Critical values (5%)
I(0) -2.86 -2.86

I(1) -3.53 -3.53

Lagged independent 

variables F test 

Test statistic 67.52411 12.12073

Critical values (5%)
I(0) 3.36 3.36

I(1) 5.90 5.90

Decision Cointegrated 

4.1.3 Short run 

dynamics through UECM model   

6UECM

1.073696

1.157801

5

100.07100.16

6UECM 

Variables Model (1) Model (2) 

C 4.470188** 2.788355** 

D(LNGDP(-1)) 0.339461**  

D(LNCRB(-1)) - 0.389232** 

D(LNGCF) - 0.507040** 

D(LNGCF(-1)) - 0.224633** 

D_1998 0.216733** - 

D_1999 - 0.252486** 

D_2012 0.429685** 0.689982** 

D_2014 - -0.379114** 

CointEq(-1)* -1.073696** -1.157801** 

** T statistic is Significant at 5% significance level 
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short run coefficients

urbanization

zero lagsSIC

t

0.5070400.224633

5 

5.1.3 OLS 

7long run 

coefficientscointegration 

regressionOrdinary Least Squares OLS

7OLS 

Variable Model (1) Model (2) 

LNGCF 0.673410** 0.564405** 

LNURB 0.331736** -0.421241**

* T statistic is significant at 5% significance level. 

0.3317361

urbanization0.33
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0.4212411

0.42

6.1.3 Diagnostic tests of the 

estimated models 

diagnostic tests8

Jarque-Bera normality test

regression residualsBreusch-Godfrey 

serial correlation LM Test

serial correlationBreusch-Pagan-Godfrey 

Heteroskedasticity testheteroskedasticity

ARCHconditional 

heteroskedasticityRamsey RESET Test

misspecification

8 

Tests Model (1) Model (2) 

Jarque-Bera normality test 0.669137** 0.696558** 

Breusch-Godfrey serial correlation LM Test 1.636009** 0.352614** 

Breusch-Pagan-Godfrey Heteroskedasticity test 7.220799** 8.407671** 

ARCH test 0.895600** 0.559110** 

Ramsey RESET Test  (F-statistic) 1.207686** 2.524715** 

** P-Value is more than 5%. 

research models stability

CUSUM, CUSUM of squares2
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critical bounds5

-10.0

-7.5

-5.0

-2.5

0.0

2.5

5.0

7.5

10.0

2013 2014 2015 2016 2017 2018 2019 2020

CUSUM 5% Significance

-0.4

0.0

0.4

0.8

1.2

1.6

2013 2014 2015 2016 2017 2018 2019 2020

CUSUM of Squares 5% Significance

Model (1) 

-8

-6

-4

-2

0

2

4

6

8

2015 2016 2017 2018 2019 2020

CUSUM 5% Significance

-0.4

0.0

0.4

0.8

1.2

1.6

2015 2016 2017 2018 2019 2020

CUSUM of Squares 5% Significance

Model (2) 

2

AARDL

2.3  

urbanization
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 Arouri et al. (2014) ; 

Liang & Yang (2019)

urbanization

sustainable economic growth

 

Muhammad et al. (2020) ; Majeed & Tauqir (2020)

Mehmood & Mansoor (2021)

4 Conclusion 

urbanization

19902020

augmented autoregressive distributed lag model AARDL

5

5
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