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The Impact of Knowledge Economy in Achieving 

Industrial Vertical Integration in Developing 

Countries: A comparative Study 

 
Abstract 

The intensity of economic competition on both global and 

regional levels has increased significantly due to rapid advancements 

in information and communication technologies.These developments 

have affected various industries and economic activities. In light of 

these transformations, countries and institutions are increasingly 

striving to enhance their competitive capabilities and expand their 

operations to meet evolving and growing demand. In this context, 

the knowledge economy emerges as a critical factor in promoting 

industrial vertical integration by embedding knowledge and 

innovation throughout the production process. For developing 

countries to succeed in this area, they must strengthen their domestic 

industries by supporting production capacity, improving industrial 

efficiency, and developing effective strategies that foster vertical 

integration across different stages of the industrial production 

process. 

This research aims to analyze and examine the impact of the 

knowledge economy on achieving industrial vertical integration in 

developing countries during the period (2015-2019). To achieve this 

objective, the study employs panel data models for a sample of 10 

countries from the Middle East and North Africa (MENA) region. 

The econometric results indicate that the Random Effects Model is 

preferred, based on the Hausman test. 

The study concludes that the knowledge economy plays a pivotal 

role in enhancing industrial vertical integration by fostering 

innovation, improving productivity, and developing technical 

capabilities in developing countries, thereby enabling these. 

 Keywords: Knowledge Economy, Innovation, Industrial Vertical 

Integration, Industrial Clusters, Panel Data Models, Developing 

Countries. 
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 (Barkhordari et al,2019, p.1169)  

et al,2013,p.158)   Behboudi)
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 انتشتيب انذونت

يؤشش 

الالتصاد 

 انًعشفي

يؤشش 

 انًعشفت

يؤشش 

تكنونوجيا 

الاتصالاث 

 وانًعهوياث

يؤشش 

 الابتكاس

يؤشش 

 انتعهيى 

يؤشش 

انحوافض 

الالتصاديت 

واننظى 

 انًؤسساتيت

43 6.90 6.98 9.54 4.61 6.78 6.69 

47 6.14 5.87 6.49 5.88 5.23 6.96 

50 5.96 6.05 8.37 4.14 5.65 5.68 
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54 5.84 5.50 6.65 6.42 3.41 6.87 

75 4.95 4.71 4.54 4.05 5.55 5.65 

80 4.56 4.80 4.89 4.97 4.55 3.81 

94 3.91 4.97 5.28 5.02 4.61 0.73 

96 3.79 4.28 4.04 3.54 5.27 2.33 

97 3.78 3.54 3.12 4.11 3.37 4.50 

102 3.61 3.25 4.02 3.67 2.07 4.66 

 

 

 

https://opendataforafrica.org/WBKEI2013/knowledge-economy-index-world-bank-2012?regionId=SA
https://opendataforafrica.org/WBKEI2013/knowledge-economy-index-world-bank-2012?regionId=SA
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(El Ebrashi et al,2023, p.32)

 (World Bank,2020) 
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  :

Hyk et al,2022,p.252) 

 (Paraušić et al,2014, p.667)  
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Benner,2012,p.10) 

Abdelaziz 

et al,2018,p.2) 
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ين دول انششق الأوسط وشًال  عينتفي شش تطويش انتجًعاث يؤ ( تشتيب وليى0جذول سلى )

 (0223-0222خلال انفتشة ) افشيميا

2007 2011 2014 2017 2019 

111 2.82 137 2.33 105 3.32 107 3.15 61 3.9 

47 3.8 21 4.67 22 4.66 22 4.68 14 5 

75 3.44 18 4.72 33 4.34 25 4.62 33 4.3 

56 3.63 52 3.82 71 3.78 60 3.82 88 3.6 

57 3.62 82 3.31 29 4.49 30 4.44 31 4.4 

61 3.58 74 3.41 38 4.27 56 3.86 23 4.8 

37 4.02 35 4.16 54 3.99 72 3.74 28 4.6 

36 4.05 78 3.31 88 3.51 117 3.03 111 3.3 

43 3.9 10 5.06 11 5.21 9 5.21 17 4.9 

_ _ 93 3.15 97 3.42 74 3.73 92 3.5 

Source: Schwab, K., (2019). "The Global Competitiveness Report 2019". 

World Economic Forum.pp.50-561. 
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 (Paraušić et al,2014, p.665)

 

Panel Data،)

(MENA)

SCDit =𝛽0+𝛽1SETit +𝛽2PAit+𝛽3THEit+𝛽4INTit+𝛽5 PSit 

+𝛽6GDPGit +𝛽7FDIit+𝛽8EIit + εit 
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SCD

 (SET)

PA

THE)

INT 

PS)

GDPG) 

(FDI)

 (EI)

)0𝛽 ))1𝛽 ،2𝛽،3𝛽،4𝛽،5𝛽،6𝛽 ،7𝛽،8𝛽)

(ε

621(Unit Root Test)

Augmented Dickey-Fuller ADF
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Stationary

 ( يهخص نتائج اختباساث جزس انوحذة نًتغيشاث انذساست9انجذول سلى )

Variable  
Level  1

st
 difference  

Degree  
t-Statistic   P-value t-Statistic   P-value 

SCD  -3.02164  0.0398 ------ ----- I(0) 

SET  -1.18239  0.9018 -6.55508  0.0000 I(1) 

PA -3.94241  0.0187 ------ ----- I(0) 

THE -2.44721  0.3517 -7.72117  0.0000 I(1) 

INT  -3.26835  0.0219 ------ ----- I(0) 

PS  -1.03091  0.9277 -4.78179  0.0022 I(1) 

GDPG  -6.37623  0.0000 ------ ----- I(0) 

FDI  -4.48546  0.0007 ------ ----- I(0) 

EI  -2.05916  0.5516 -6.29285  0.0000 I(1) 

E-views-13

SCDPA

INT

FDI

I(0)

SET

THEPS

EI

I(1)
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Pooled Regression Model

Fixed Effects Model، Random Effects 

Model

Hausman

 SCD(-1)

 

 
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(R²)

. 

0.000000

0.05

 Fixed Effects Model

(Least Squares Dummy Variable 

(LSDV 
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E-views-13

(R²)

. 

0.000007

0.05

 Random Effects Model

GLS (Generalized Least Squares)

Asteriou & Hall,2007, P.348)
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E-views-13

. 

0.000000

0.05

P-OLS

Biased Estimates، 

Heterogeneity 

Gujarati, 2011, p.292))



 في انذول انناييت4 دساست يماسنت الالتصاد انًعشفي في تحميك انتكايم انشأسي انصناعي أحش
 

 

  0202انخانج انعذد  - 93 انًجهذ                                   انًجهت انعهًيت نهبحوث وانذساساث انتجاسيت  

020 
 

 

 

 
 

 

P-Value

Hausman Test

Correlated Random Effects - Hausman Test  

Test cross-section random effects  

     
     

Test Summary 

Chi-Sq. 

Statistic Chi-Sq. d.f. Prob.  

     
     Cross-section random 4.644129 9 0.8642 

     
E-views-13

 .(227، ص 0202)حسين عدنان واخرون،

  ( (Multicollinearity4 

(Variance 

Inflation Factor -VIF)
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Variance Inflation Factors (multicollinearity test)  

    
     Coefficient Uncentered Centered 

Variable Variance VIF VIF 

    
    SET  3.31E-05  19.37949  1.922644 

PA  3.88E-10  2.176138  1.895287 

THE  0.000789  2.292391  1.147718 

INT  1.80E-05  28.85274  2.083320 

PS  0.012365  3.001696  1.921153 

GDPG  0.000786  2.672002  1.186813 

FDI  0.001240  2.518852  1.107755 

EI  7.52E-05  25.35387  1.931044 

C  0.205049  63.89738  NA 

    
    

E-views-13

VIF

  نهبوالي اختباس عذو حباث تباين: (Heteroskedasticity) 

 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

Null hypothesis: Homoskedasticity  

     
     F-statistic 1.544493 Prob. F(8,32) 0.1812 

Obs*R-squared 11.42110 Prob. Chi-Square(8) 0.1790 

Scaled explained 

SS 3.448448 Prob. Chi-Square(8) 0.9032 

     
 

 

 

 

    
E-views-13
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P-ValueF-StatisticChi-

Square

 

(BG )Breusch-Godfrey

Breusch-Godfrey Serial Correlation LM Test:  

Null hypothesis: No serial correlation at up to 4 lags 

     
     F-statistic 1.946326     Prob. F(4,28) 0.1304 

Obs*R-squared 8.919790     Prob. Chi-Square(4) 0.0631 

     
     

E-views-13

(P-Value)F-Statistic وChi-Square

  انتوصيع انطبيعي نهبوالي اختباس(Normality Test) 4
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0

1

2

3

4

5

6

-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

Series: Standardized Residuals

Sample 2015 2019

Observations  43

Mean      -7.51e-16

Median  -0.021899

Maximum  0.793581

Minimum -0.868264

Std. Dev.   0.420789

Skewness  -0.088438

Kurtosis    2.312654

Jarque-Bera  0.902515

Probabi l i ty  0.636827
 

E-views-13

(P-Value) ،(Jarque-Bera) 
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(P-Value) 

Robust Least Squares

Robust Least Squares
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