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Abstract
This study examines the dynamics of cause and effect relationship between trade 
openness, foreign direct investment (FDI), and economic growth on a set of 15 
MENA countries (newly emerging countries), namely Tunisia, Algeria, Morocco, 
Egypt, Iran, Syria, Turkey, Israel, Bahrain, Qatar, Saudi Arabia, Kuwait, the UAE, 
Jordan, and Oman, for a time span 1990–2012, by applying the ARDL bounds testing 
approach newly developed cointegration. The procedure Granger is used to test the 
direction of causality in the vector error correction model (VECM). The set of vari-
ables is cointegrated; they must have an error correction representation in which an 
error correction term (ECT) is incorporated in the model (Engle & Granger, 1987). 
Cointegration and error correction: Representation, estimation, and testing. Econo-
metrica, 251–76.). The results show that there is a cointegration relationship between 
the variables specified in the model when production and FDI are dependent vari-
ables. Trade openness and FDI promoted economic growth in MENA countries in the 
long term. In this respect, several questions can be asked: Would an anti-world with-
out opening be better for these countries? Finally, we make some recommendations 
for MENA’s international trade, foreign investment, and economic growth.

Research Highlights  
• We examine the dynamics of cause and effect relationshipbetween trade, FDI, and economic 
growth.
• We use the ARDL approach, the VECM,for a sample of 15 MENA countries.
• We show that there is a co-integrationrelationship between the variables.
• In the short term,there is a unidirectional causality from trade openness to FDI and FDI to GDP.
So, there is no causality between GDP and FDI.
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Introduction

Foreign direct investment (FDI) inflows and trade openness were qualified as the 
most important predicates of globalization of the most striking attributes and the 
major challenges for both developed and developing countries; they occupy a 
prominent place in most world countries due to the convergence of two concerns: 
companies seeking to internationalize and governments seeking to attract more 
and more foreign capital.

The role of trade on economic growth in each country has been the focus of 
considerable academic effort. Trade openness, to gross domestic product (GDP) 
per capita, has been considered one of the main determinants of economic 
growth.

The impact of trade openness on economic growth can be positive and sig-
nificant mainly due to the accumulation of physical capital and technological 
transfer.

To investigate the real impact of trade, various studies have analyzed the posi-
tive relationship between trade openness and economic growth since international 
trade opens the door for international investors to invest in the host countries and 
facilitates the transfer of knowledge between rich and poor countries. Therefore, 
trade improves the economic activity and can be a driver of economic growth. 
Most researchers agreeing with this opinion have found similar conclusion. For 
example, earlier studies by Little et al. (1970), Krueger (1978), Bhagwati (1988), 
Michaely (1977), and Choksi et  al.  (1991) found that trade openness leads to 
more rapid growth of exports and GDP per capita without significant transitional 
costs of unemployment. Other studies found different results at first a negative 
relationship between trade openness and growth. For example, Yanikkaya (2003), 
Eris and Ulasan (2013), and Dollar (1992) indicated that trade openness was not 
directly correlated with economic growth in the long run. They also found that 
economic growth was explained by economic institutions and macroeconomic 
uncertainties such as those induced by high inflation and excess government 
consumption.

Inward FDI can play an important role in the increase of employment, pro-
ductivity, exports, and in the transfer of technology, and the recent empirical 
evidences like De Mello (1997) and Slywester (2005) are a good example.  
In some countries, foreign firms are required to use host countries’ resources 
and export a part of their output and such policies of the host government can 
act as disincentive to FDI, likewise, various bureaucratic delays in processing 
of applications from foreign firms and in authorizing and granting licenses to 
investment projects would not encourage investment from foreign companies.

The aim of this research is to investigate the economic impacts of trade open-
ness and FDI inflows on the growth in the MENA region. The choice of this 
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country among others is justified by several reasons. First, it is a region of great 
economic diversity that includes both oil-rich Gulf economies and resource-poor 
countries in relation to their population. For the past quarter century, two factors 
have profoundly influenced the economic prosperity of the region: the price of oil 
and the legacy of economic policies and structures in which the State has had a 
dominant role. This region has experienced fluctuations in long-term oil growth 
(Ramey & Ramey, 1995); we can expose them as follows: The actual average 
growth of oil exporters should gain less than one percentage point from 2009 to 
stand at 2.9% in 2010, 4.2% in 2011, and 3.9% in 2012. The rate real growth of 
oil importers is expected to reach 4.9% in 2010, 5.3% in 2011, and 5.7% in 2012 
on average.

Specifically, in this study, we conduct various models: the dynamic causal rela-
tionship between trade openness, FDI, and economic growth in MENA region by 
implementing the newly developed ARDL bounds testing approach to cointegration. 
We also include the Granger of causality within the vector error correction model 
(VECM). If a set of variables is cointegrated, they must have an error correction 
representation wherein an error correction term (ECT) is incorporated in the model 
(Engle & Granger, 1987). The advantage of VECM is the reintroduction of the 
information lost by differencing time series. However, what are the spillover effects 
of trade openness, FDI inflows on the domestic growth? This step is fundamental to 
investigate the short-run dynamics and the long-run equilibrium. The most impor-
tant result found in the empirical section is a cointegration relationship between the 
variables specified in the model when production and FDI are dependent variables. 
Unfortunately, the major obstacle here is the availability of data, which are still 
lacking.

The remainder of this work is organized as follows: Section  1 presents the 
introduction. Section  2 reports a literature review on trade openness, FDI and 
economic growth and gives a look at the nature of trade in MENA. Section  3 
describes the data and methodology. Section 4 concludes the remarks and policy 
implications.

Review of Theoretical and Empirical Literature

The neoclassical growth models, from the Solow model (1957), assume that techno-
logical change is exogenous. In such a framework, trade policies of a country can-
not therefore be considered as an element affecting its growth. During the 1970s, 
most empirical studies were using cross-sectional regressions on a set of countries. 
The correlation coefficients were made either between export growth and GDP or 
between indices representing the opening or trade and long-term growth policies.

Most of these studies have found a positive relationship between openness and 
growth. Since the 1980s, economists have used the concept of strategic trade policy, 
which takes account of imperfect competition and increasing returns on the inter-
national market, they can criticize ideas on free trade. According to the new view, 
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a government can take strategic measures to increase income in another country at 
the cost-subsidizing exports or erect trade barriers, protect certain businesses from 
foreign competition, and promote the development of new industries and creation as  
a main engine of growth (Arrow (1962); Romer (1986, 1990); Lucas (1988); Grossman  
and Helpman (1991)).

This volume focuses on the experience of specific industries to determine the 
effectiveness of the strategic trade policy measures in promoting economic growth. 
Since the early 1990s, new growth theories have considered technological change 
as endogenous. It then becomes possible to combine the new theory of international 
trade with endogenous growth. Both theoretical and empirical researches have pro-
vided mixed and conflicting evidences on the effect of trade on FDI and on eco-
nomic growth. However, as Greenaway (1998) opined, empirical studies have found 
more cases of positive than negative impacts.

Under the new endogenous growth theory, total factor productivity (TFP) is endog-
enously determined by economic factors. Technological progress (TP) and FDI were 
considered indications of a permanent effect on growth in the host country through the 
effects of technology transfer and spin-offs. According to the literature on the relation-
ship between FDI and economic growth (see De Mello Jr, 1997; Borensztein et al., 
1998), FDI can stimulate knowledge transfer, both in terms of training of the labor of 
work and skills and the introduction of alternative management practices and better 
organizational modalities. The opening of trade promotes economic growth; exports 
can increase productivity and reduce foreign exchange constraints of the country; 
imports can provide the country with advanced technology. Trade openness is also 
necessary to acquire the potential impact of growth of FDI (Balasubramanyam et al., 
1996). In addition, economic growth has effects on trade and FDI.

The long-run causality between trade openness and economic growth in Mexico 
was investigated by Oladipo (2011). The sample covers the period 1980 to 2008 and 
the econometric method used is based on the error correction model (ECM).

The empirical finding indicates that in the long run, economic growth is depend-
ent on trade openness and investment. However, the labor force and human capital 
do not exert a significant effect. The policy implication of these results is that Mex-
ico is encouraged to intensify trade and to give more incentives for investment in 
order to promote sustainable long-run economic growth. A similar result was found 
in the study by Shahbaz et al. (2012). Who used the ARDL bounds testing approach 
and the increasing production function to test the long-run effect of trade openness 
on economic growth in Pakistan?

As some recent studies have found a strong relationship between trade and 
growth, some others have found a weak and even a negative relationship between 
trade openness and growth. For example, Yanikkaya (2003) investigated the link 
between trade openness and economic growth in a panel of 100 developed and 
developing countries observed during the period 1970 to 1997. Using an OLS 
regression, then a seemingly unrelated regression (SUR), he found that all methods 
have provided similar results implying a weaker relationship between trade openness 
and economic growth. Similarly, Eris and Ulasan (2013) conducted Bayesian model 
averaging (BMA) techniques to check for the type of relationship between trade 
openness and long-run economic growth. Their results indicate that trade openness 
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does not directly correlate with economic growth in the long run. They have also 
found that economic growth is explained by economic institutions and macroeco-
nomic uncertainties such as those induced by high inflation and excess government 
consumption. Those results are similar to the findings of more recent empirical 
researchers such as Easterly and Levine (1997); Dollar (1992); Alcala and Ciccone 
(2004); and Rodrik et al. (2014). Table 1 shows the result of some studies on the 
relationship between FDI inflows and growth.

The MENA countries have an economic developmental delay following a study 
on opening policies adopted by these countries and the assumption of the abundance 
of natural resources which determine the specific configuration of the connection 
opening and opening unstable growth. By the end of 2010, the MENA countries 
had largely recovered from the global financial crisis and it was expected that the 
growth rate would reach crisis levels before 2011. In early 2011, the movements for 
democracy have emerged and led to a rapid change of regime in Tunisia and Egypt 
and spread to Bahrain, Libya, Syria, and Yemen. The agitation and uncertainty asso-
ciated with these movements have impacted the short-term macroeconomic outlook 
and the status and speed of economic reforms in the region.

The growth in this region was sluggish throughout the Middle East and North 
Africa, since the decrease in oil production and the weak growth of private invest-
ment in a context of continued political transition conflicts offset the increase in 
public spending.

Economic activity was forming in 2017–2021 as a result of improved export 
growth due to the economic recovery of trade partners and increasing public and 
private investment. However, lack of confidence, high unemployment, low competi-
tiveness, and, in many cases, public deficits will continue to weigh on the economic 
outlook of the region. In the medium term, the World Bank projects overall GDP 
growth to be less than 4% for the third year running about−3.4% in 2020, 4% in 
2021 (see Table  2), and 3.7%1 in 2022. This improvement compared to previous 
rates is partly explained by the reforms to diversify the economy and strengthen the 
business environment.2

The current account balance is declining in the MENA region. This decrease, 
which concerns all the countries of the region, is particularly sensitive among 

Table 2  The real GDP evolution 
in selected  MENAa economies 
(in percentage)

National authorities and IMF staff calculations and projections
a MENA: 2011–2016 data exclude Syrian Arab Republic

Average 2000–2017 2018 2019 2020 2021

Real GDP 4.5 1.2 0.8 −3.4 4
Current 

account 
balance

10.1 6.3 3.1 −2.7 −2.3

1 IMF staff estimates and projections (2011–2022 data exclude Syrian Arab Republic).
2 World Bank, 2019.
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members of the GCC (Gulf Cooperation Council). Indeed, the MENA region’s cur-
rent account declined from a surplus of around 15% of GDP in 2011 to a deficit 
of nearly 5% of GDP in 2015 and 2016—although an improvement was seen in 
2017. According to World Bank forecasts, this improvement will continue over the 
2018–2021 period, but will remain modest.

Downside risks prevail due to the lack of progress in the reforms during complex 
political transition. It will be essential to continue reforms to increase and diver-
sify production potential and also to improve the competitiveness and adaptability in 
order to ensure a sustainable and inclusive growth and create jobs.

Low oil prices, conflicts, and the global economic slowdown make short-term 
prospects of recovery improbable. The MENA countries have launched various 
structural reforms to liberalize their trade sector in order to integrate the global 
economy and to benefit from free trade. They are committed to the multilateral pro-
cess under the World Trade Organization. Four countries are full members while the 
three others have observer status (Table 3).

The MENA region has provided respectful efforts to attract FDI, such as facili-
tating doing business and offering fiscal benefits to foreign investors. The result of 
an increase in both indicators of trade (export, import) has led to an upward rate of 
trade openness. Compared to other African countries, Tunisia and Morocco have 
numerous advantages such as a qualified human capital, low cost of labor, decent 
infrastructure, and geographical proximity to Europe. These advantages have 
attracted important foreign direct investments in diverse sectors and have made both 
countries the preferred destination for European investors.

Empirical Analysis

Data Sources and Description of Variables

To highlight the relationship between economic growth, foreign direct investment, 
and trade openness to a panel of countries in the MENA region, we will apply the 
following methodological approach: first, we will specify the model to estimate, 
define the variables, and statistically analyze the data. Then, we will present the tests 
and techniques that will be used in our study. Finally, we will conclude with an esti-
mate of variables and interpret the results.

Annual data from a set of N = 14 countries in the MENA region (Tunisia, Alge-
ria, Morocco, Egypt, Iran, Syria, Turkey, Bahrain, Qatar, Saudi Arabia, Kuwait, the 
UAE, Jordan, and Oman) concerning economic growth, FDI, trade, labor, and capi-
tal stock covering the period 1990–2012 were used in this study (T = 23). Data are 
extracted from the database of the World Bank (World Development Indicators).

In this study, we use the following variables: Economic growth is measured by 
the growth of real GDP per capita in each successive period and for each country, 
denoted Y. Real GDP per capita expressed in current US $. FDI is the value of gross 
actual ratio of the flow of investments FDI to GDP (current US $), denoted F. For-
eign direct investment are the net flows’ investment to acquire a lasting interest in a 



1126 Journal of the Knowledge Economy (2024) 15:1118–1141

1 3

Ta
bl

e 
3 

 D
es

cr
ip

tio
n 

of
 th

e 
ev

ol
ut

io
n 

of
 th

e 
tra

de
 o

pe
nn

es
s p

ro
gr

am
 in

 M
EN

A

Th
e 

au
th

or
s a

nd
 th

e 
tra

de
 st

at
ist

ic
s o

f W
TO

 m
em

be
rs

hi
p

C
om

m
un

iti
es

A
lg

er
ia

Eg
yp

t
Li

by
a

M
au

rit
an

ia
M

or
oc

co
Su

da
n

Tu
ni

si
a

G
A

TT
 

O
bs

er
ve

r s
ta

tu
s 

ap
pl

ic
at

io
n 

fo
r 

ac
ce

ss
io

n:
 th

e 
ne

go
tia

tio
n 

03
/0

6/
19

87
 fi

na
ls

G
A

TT
 m

em
be

r 
si

nc
e 

19
70

O
bs

er
ve

r s
ta

tu
s 

ap
pl

ic
at

io
n 

fo
r a

cc
es

si
on

: 
20

/6
/2

00
4 

an
d 

th
e 

cr
ea

tio
n 

of
 th

e 
W

or
ki

ng
 G

ro
up

 
27

/0
7/

20
04

G
A

TT
 m

em
be

r 
si

nc
e1

99
5

G
A

TT
 m

em
be

r 
si

nc
e 

19
87

O
bs

er
ve

r s
ta

tu
s 

ap
pl

ic
at

io
n 

fo
r a

cc
es

si
on

: 
11

/1
0/

19
94

 a
nd

 
th

e 
es

ta
bl

is
hm

en
t 

of
 th

e 
W

or
ki

ng
 

G
ro

up
 2

5/
10

/1
99

4

G
A

TT
 m

em
be

r s
in

ce
 

19
90

W
TO

-
M

em
be

r s
in

ce
 3

0 
Ju

ne
 1

99
5

-
M

em
be

r s
in

ce
 3

1 
M

ay
 1

99
5

M
em

be
r s

in
ce

 1
 

Ja
nu

ar
y 

19
95

-
M

em
be

r s
in

ce
 2

9 
M

ar
ch

 1
99

5



1127

1 3

Journal of the Knowledge Economy (2024) 15:1118–1141 

Ta
bl

e 
4 

 S
um

m
ar

y 
st

at
ist

ic
s o

f t
he

 v
ar

ia
bl

es G
D

P 
pe

r 
ca

pi
ta

 (Y
)

FB
C

F 
(K

)
La

bo
r 

(L
)

FD
I (
F)

Tr
ad

e 
(T

)

ID
Pa

ys
C

od
e

M
ea

n
SD

M
ea

n
SD

M
ea

n
SD

M
ea

n
SD

M
ea

n
E-

T
1

A
lg

ér
ie

D
ZA

26
22

.1
1

13
11

.1
2

2.
9E

 +
 10

1.
2E

 +
 10

9.
3E

 +
 06

1.
8E

 +
 06

0.
93

%
0.

63
%

59
.7

2
9.

74
2

B
ah

re
in

B
H

R
14

,5
79

.7
2

51
29

.1
6

3.
2E

 +
 09

1.
7E

 +
 09

4.
0E

 +
 05

1.
8E

 +
 05

7.
13

%
7.

32
%

14
5.

98
22

.4
7

3
Ir

an
IR

N
27

62
.8

7
18

15
.2

1
6.

8E
 +

 10
4.

5E
 +

 10
2.

0E
 +

 07
4.

4E
 +

 06
0.

69
%

0.
80

%
50

.7
8

10
.8

5
4

Jo
rd

an
ie

JO
R

23
77

.4
4

11
59

.6
4

3.
2E

 +
 09

1.
1E

 +
 09

1.
2E

 +
 06

2.
9E

 +
 05

5.
98

%
6.

20
%

12
5.

67
13

.7
2

5
K

ow
eï

t
K

W
T

26
,6

31
.2

1
15

,1
62

.8
6

1.
1E

 +
 10

4.
5E

 +
 09

1.
0E

 +
 06

3.
4E

 +
 05

0.
38

%
0.

57
%

93
.5

1
11

.5
6

6
M

ar
oc

M
A

R
17

55
.0

0
70

8.
85

1.
5E

 +
 10

6.
2E

 +
 09

1.
0E

 +
 07

1.
2E

 +
 06

1.
60

%
1.

37
%

64
.2

6
9.

62
7

O
m

an
O

M
N

11
,4

51
.7

7
62

75
.7

0
6.

3E
 +

 09
3.

5E
 +

 09
8.

8E
 +

 05
2.

5E
 +

 05
1.

69
%

2.
02

%
89

.2
9

9.
29

8
Q

at
ar

Q
A

T
40

,2
57

.6
8

26
,9

17
.5

2
2.

5E
 +

 10
2.

6E
 +

 10
5.

7E
 +

 05
4.

1E
 +

 05
2.

72
%

2.
20

%
88

.2
8

7.
06

9
Sy

rie
SY

R
14

95
.8

3
72

0.
12

4.
2E

 +
 09

2.
7E

 +
 09

4.
9E

 +
 06

8.
6E

 +
 05

1.
72

%
1.

47
%

72
.0

5
9.

96
10

Tu
ni

si
e

TU
N

27
81

.4
1

97
4.

11
7.

2E
 +

 09
1.

9E
 +

 09
3.

2E
 +

 06
4.

4E
 +

 05
2.

85
%

1.
89

%
91

.6
5

9.
91

11
Tu

rq
ui

e
TU

R
 

55
32

.1
7

30
27

.7
6

7.
9E

 +
 10

2.
8E

 +
 10

2.
2E

 +
 07

2.
1E

 +
 06

1.
15

%
1.

04
%

45
.5

2
8.

00
12

Ég
yp

te
EG

Y
14

99
.8

4
74

0.
78

1.
6E

 +
 10

6.
3E

 +
 09

2.
1E

 +
 07

3.
5E

 +
 06

2.
38

%
2.

62
%

51
.8

9
10

.3
0

13
Ém

ira
ts

 A
U

A
R

E
34

,1
79

.4
3

67
65

.2
9

3.
7E

 +
 10

1.
5E

 +
 10

2.
6E

 +
 06

1.
7E

 +
 06

2.
00

%
2.

20
%

14
1.

97
24

.6
5

14
A

. S
ao

ud
ite

SA
U

11
,9

37
.0

2
56

81
.2

1
6.

9E
 +

 10
3.

3E
 +

 10
7.

1E
 +

 06
1.

8E
 +

 06
2.

27
%

2.
54

%
74

.2
9

11
.4

8
G

lo
ba

l
12

,0
01

.6
3

53
51

.5
6

2.
7E

 +
 10

1.
2E

 +
 10

7.
1E

 +
 06

1.
3E

 +
 06

2.
42

%
1.

52
%



1128 Journal of the Knowledge Economy (2024) 15:1118–1141

1 3

firm operating in an economy other than that of the investor. Trade openness (T) is 
the sum of exports and imports divided by GDP. The work is noted by L which is 
measured by the volume of the total workforce. The capital investment (K) is meas-
ured by the real value of the gross formation of fixed capital in constant 2005 US $. 
The summary statistics for all variables are presented in Table 4.

Econometric Methodology and Empirical Results

FDI may increase the share capital and employment in the host country. Labor and 
capital are introduced into the model to control other determinants of economic 
growth and to reduce the bias problem of omitted variables.

The founding papers of Solow (1956, 1957) formed the basis of numerous empir-
ical past studies using the model Neoclassic. These studies used the aggregate pro-
duction function that linked the production of the economy to the inputs of capital 
and labor with macroeconomic series. The strength of labor and capital stock was 
considered variable control in the model. The investment was integrated as a fixed 
proportion of production. Thus, the relationship in question may be presented as 
follows:

where Y is the GDP per capita of a country i at a given date t and �it is an error term 
satisfying the Gauss–Markov assumptions.

The linearization of model Eq. (1) by the logarithm yields the following reduced 
form:

with �0 = LogA the constant.
Major problems of the unit root tests in panel are, firstly, the shape of the hetero-

geneity of the model used to test the unit root is the simplest form which is to pos-
tulate the existence of specific constants to each individual and, secondly, any cor-
relations that might exist between individuals. The inclusion or not of these potential 
inter-dependencies is between two types of generations:

Those who take the absence of autocorrelation hypothesis residues (Levin et al., 
2002 LLC; Im et al., 2003 IPS; Maddala & Wu, 1999; etc.), because they consider 
them nuisance factors, and those trying to raise this alternative because, for them, 
these co-movements can be used to conduct new tests (Bai & Serena, 2004; Moon & 
Perron, 2004; etc.). The results of the unit root tests LLC and IPS on our panel data 
are presented in Table 5.

The ARDL bounds test cointegration is based on the assumption that the vari-
ables are I (0) or I (1). Therefore, before applying this test, we determine the order of 
integration of all variables using the unit root tests. The aim is to ensure that the var-
iables are I (2) to avoid erroneous results. In the presence of integrated second-order 

(1)Yit = A.K
�1
it
.L

�3
it
.F

�3
it
.T

�4

it
.e�it

(2)LnYit = �0 + �1LnKit + �2LnLit + �3LnFit + �4LnTit + �it
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variables, we cannot interpret the values of the F statistic provided by Pesaran et al. 
(2001).

The results of stationary tests show that all variables are non-stationary level with 
the exception of the GDP per capita that has managed to pass both tests for a sig-
nificance level of 1%. In addition, tests are applied IPS LLC and unlike the first data 
series reject the null hypothesis of non-stationary for all variables used in this study.

It is therefore useful to enter the variable Ln Y integrated of order 0 while all 
other variables are integrated of order 1 and are presented in Table 6.

In order to empirically analyze the long-term relationships and short-term 
dynamic interactions between the variables of interest (trade openness, FDI, labor, 
capital, and economic growth), we apply the model to autoregressive distributed 

Table 5  Unit root tests in level 
variables

M1 Model without trend and without constant, M2 Model without 
trend and constant, M3 Model with trend and constant
*, **, ***significant at 10%, 5%, and 1%. P-value in parentheses

Variables Levin et al. (2002) Im et al. (2003)

M1 M2 M3 M2 M3

Ln Y 2965***

(0000)
5298***

(0000)
4189***

(0000)
5645***

(0000)
4316***

(0000)
Ln K 5983

(1,000)
2288
(0989)

−0393
(0347)

4561
(1,000)

1108
(0134)

ln L 5.140
(1,000)

2952**

(0002)
9114***

(0000)
2706
(0997)

5541***

(0000)
ln F 6308***

(0000)
1912**

(0028)
−0019
(0492)

2370***

(0008)
1295*

(0097)
ln T 0594

(0724)
4461***

(0000)
3935***

(0000)
2548***

(0005)
2720***

(0003)

Table 6  Unit root tests in first 
difference variables

M1 Model without trend and without constant, M2 Model without 
trend and constant, M3 Model with trend and constant
*, **, ***significant at 10%, 5%, and 1%. P-value in parentheses

Variables Levin et al. (2002) Im et al. (2003)

M1 M2 M3 M2 M3

Ln Y 18  727***

(0000)
9442***

(0000)
7525***

(0000)
12  525***

(0000)
9952***

(0000)
Ln K 10  925***

(0000)
5826***

(0000)
4105***

(0000)
8251***

(0000)
6268***

(0000)
ln L 5496***

(0000)
5328***

(0000)
4723***

(0000)
6162***

(0000)
4485***

(0000)
ln F 15  313***

(0000)
7617***

(0000)
5432***

(0000)
10  112***

(0000)
7878***

(0000)
ln T 14  773***

(0000)
9842***

(0000)
7334***

(0000)
9717***

(0000)
7110***

(0000)
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lag (ARDL) cointegration as an auto-general vector (VAR) model of order p in Zt, 
where Zt is a column vector made up of five variables: Zt =

(

Yt,Kt, Lt,Ft, T
)

�.
The approach ARDL cointegration was developed by Pesaran and Shin (1999) 

and Pesaran et al. (2001). It has three advantages over other previous and traditional 
methods of cointegration. The first is that the ARDL approach does not require that 
all study variables should be integrated of the same order and can be applied when 
the underlying variables are of order one, zero, or very slightly built. The second 
advantage is that the ARDL test is relatively more efficient in the case of small and 
finite sample data sizes. The third advantage is that, by applying the ARDL tech-
nique, we get unbiased estimates of the long-term model (Harris & Sollis, 2003).

Study of the Existence of the Relationship Cointegration

The model ARDL used in this study is expressed as follows:

(3)

ΔLnYit =a01 + b11LnYit−1 + b21LnKit−1 + b31LnLit−1 + b41LnFit−1

+ b51LnTit−1 +

p
∑

j=1

a1jΔLnYit−j +

q
∑

j=0

a2jΔLnKit−j

+

q
∑

j=0

a3jΔLnLit−j +

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �1it

(4)

ΔLnKit =a02 + b12LnYit−1 + b22LnKit−1 + b32LnLit−1 + b42LnFit−1

+ b52LnTit−1 +

p
∑

j=1

a1jΔLnYit−j +

q
∑

j=0

a2jΔLnKit−j

+

q
∑

j=0

a3jΔLnLit−j +

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �2it

(5)

ΔLnLit =a03 + b13LnYit−1 + b23LnKit−1 + b33LnLit−1 + b43LnFit−1

+ b53LnTit−1 +

p
∑

j=1

a1jΔLnYit−j +

q
∑

j=0

a2jΔLnKit−j

+

q
∑

j=0

a3jΔLnLit−j +

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �3it
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All variables are as defined above, Ln (.) is the operator of logarithm, Δ is the 
first difference, and T is the error terms.

The ARDL bounds test cointegration is mainly based on statistical joint F whose 
asymptotic distribution is non-standard under the null hypothesis of non-cointegration. 
The first step in the ARDL terminal approach is to estimate the above five equations by 
ordinary least squares (OLS). The estimate of five equations verifies the existence of a 
long-term relationship between the variables by performing an F test for the joint sig-
nificance of the lagged levels of variable coefficients, that is:

Against the alternative hypothesis of a:

For, j = 1, 2, 3, 4, 5 standardized test statistic F is noted by Y for FY (YK, L,F, T).
Two packs of critical values for a given level of significance can be determined 

(Pesaran et al., 2001). The first level is based on the assumption that all the variables 
in the ARDL model are integrated of order zero, while the second is based on the 
assumption that the variables are integrated of order one. The null hypothesis of no 
cointegration is rejected when the value of the test statistic is greater than the upper 
critical limit, then it is not rejected if the F statistic is less than the lower limit value. 
Otherwise, the cointegration test is inconclusive.

The use of this approach is guided by short-term data. We choose a maximum 
delay of about 1 for correction model conditional ARDL error vector using the 
Akaike information criterion (AIC) and Bayesian (CIS) and testing of Fischer. The 

(6)

ΔLnFit = a04 + b14LnYit−1 + b24LnKit−1 + b34LnLit−1

+ b44LnFit−1 + b54LnTit−1 +

p
∑

j=1

a1jΔLnYit−j

+

q
∑

j=0

a2jΔLnKit−j +

q
∑

j=0

a3jΔLnLit−j

+

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �4it

(7)

ΔLnTit = a05 + b15LnYit−1 + b25LnKit−1 + b35LnLit−1

+ b45LnFit−1 + b55LnTit−1 +

p
∑

j=1

a1jΔLnYit−j

+

q
∑

j=0

a2jΔLnKit−j +

q
∑

j=0

a3jΔLnLit−j

+

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �5it

H0 ∶ b1j = b2j = b3j = b4j = b5j = 0

H1 ∶ b1j ≠ b2j ≠ b3j ≠ b4j ≠ b5j ≠ 0
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calculated F statistics are reported in Table 7 where each variable is considered a 
dependent variable (standard) in the ARDL-OLS regressions. From these results, it 
is clear that there is a long-term relationship between the variables when GDP per 
capita and FDI are dependent variables because their statistics F are greater than 
the critical value of the upper limit (4.01 and 4.57) at 5%. This implies that the null 
hypothesis of no cointegration between the variables is rejected for four of the five 
equations. Our interest will, however, be devoted to the study of the variable on the 
economic growth and foreign direct investment.

Estimates and Interpretations of Short‑ and Long‑Term Results

Once the cointegration relationship is established, the long-term conditional model 
ARDL (p, q1, q2, q3, q4) can be estimated. The optimum levels of ARDL model (p, 
q1, q2, q3, q4) of the five variables are selected using the AIC and Schwarz (SIC).

According to Odhiambo (2009) and Narayan and Smith (2008), short-term dynamic 
parameters are obtained by estimating an error correction model associated with long-
term estimates. The long-term relationship between the variables indicates that there 
is a causal Granger in at least one direction which is determined by the F statistics and 
the correction term delayed error. The short-term causal effect is represented by the 
F statistic on variables while T statistic on the coefficient of the delayed error correc-
tion term represents the long-term causal relationship (Odhiambo, 2009; Narayan and 
Smyth, 2006). The equation, where the null hypothesis of no cointegration is rejected, 
is estimated with a term of error correction (Narayan and Smyth, 2006; Morley, 2006). 
The error correction model for each equation, the cointegration relationship, is verified 
and presented as follows:

ΔLnYit =a01 + �1ECT1it +

p
∑

j=1

a1jΔLnYit−j +

q1
∑

j=0

a2jΔLnKit−j

+

q2
∑

j=0

a3jΔLnLit−j +

q3
∑

j=0

a4jΔLnFit−j +

q4
∑

j=0

a5jΔLnTit−j + �1it

Table 7  Results from bound tests

The critical values are obtained from the table CI (iii) case III (unrestricted intercept and no trend) 
and table CI (v) if V (unrestricted intercept and unrestricted trend) with k = 4 variables in Pesaran et al. 
(2001, p.300 and 301). *** means that the statistical F is above the upper limit at 99%

Dependent variable Lag Trend Statistics F I (0) I (1) Decision

F
Y
(YK,L,F,T)   1 Without 25.21*** 2.86 4.01 Cointegration

F
K
(K,Y ,L,F,T)   2 Without 2.90 2.86 4.01 No cointegration

F
L
(LY ,K,F,T)   1 Without 9.94*** 2.86 4.01 Cointegration

F
F
(F,Y ,K,L,T)   3 With 11.35*** 3.47 4.57 Cointegration

F
T
(T ,Y ,K,L,F)   2 With 9.58*** 3.47 4.57 Cointegration
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The long-term conditional model of that can be obtained from the solution of the 
reduced form is written for the growth rate as follows:

With; �0 = −
a01

b11
 ; �1 = −

b21

b11
 �2 = −

b31

b11
 �3 = −

b31

b11
 and �4 = −

b41

b11
 . The same work 

will be applied if we treat FDI as the endogenous variable in Table 8.
In fact, the results indicate that the term error correction is statistically signifi-

cant and negative, which proves that there is a cointegration relationship between 
the variables of the model. More specifically, the estimated value is−0989 imply-
ing that the speed of adjustment of long-term balance in response to the imbal-
ance caused by the short-term impact of the previous period is nearly equal to 
100%.

The second panel explains the effects of the variables on FDI flows. Indeed, the 
most appropriate model is represented by an ARDL (1, 3, 2, 2, 0). In the short term, 
we see the positive and significant effect on economic growth, and the negative and 
significant effect on labor. Investment in physical capital and trade openness do not 
represent any significant effect on FDI.

In addition, the results of the error correction model are statistically significant 
and negative, which proves that there is a cointegration relationship between the var-
iables of the model.

The results used to shorten the determination of long-term estimates are shown in 
Table 9 for the GDP per capita and FDI.

For the equation of output, the estimated coefficients of the long-term relation-
ship are significant for capital and FDI inflows, but not significant for business and 
commercial opening. Capital investments have a significant positive impact on GDP 
per capita at least at 5%. Similarly, FDI flows have a significant positive effect on 
economic growth. The work force is not significant at the 5% level. This is indicative 
of the problem of rising unemployment and low labor productivity in Tunisia. The 
high level of unemployment, which is associated with non-skilled workers and low 
productivity, does not encourage economic growth. Given the effects of trade open-
ing, this variable is not significant at the 5% level. The degree of trade openness to 

ΔLnLit =a03 + �3ECT3it +

p
∑

j=1

a1jΔLnYit−j +

q1
∑

j=0

a2jΔLnKit−j

+

q2
∑

j=0

a3jΔLnLit−j +

q3
∑

j=0

a4jΔLnFit−j +

q4
∑

j=0

a5jΔLnTit−j + �3it
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p
∑

j=1

a1jΔLnYit−j +
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LnYit = �0 + �1LnKit + �0LnLit + �3LnFit + �04LnTit + �t + �it
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the outside world does not stimulate the growth of the country, which is pushed to 
import more leading to a deterioration of the budget deficit.

For the equation of FDI flows to GDP per capita, the estimated coefficients of 
the long-term relationship are significant for labor and trade openness, but not sig-
nificant for capital investment and production per capita. The work force is always 
negative and significant sign at the 1%. This is indicative of the problem of rising 
unemployment and low labor productivity, which discourage FDI. The high level of 
unemployment in the MENA countries, which is associated with non-skilled work-
ers and low productivity, discourages foreign investors to enter. Given the effects of 
per capita output and capital, the two variables are not significant at the 5% level. 
Economic growth in these countries does not encourage and does not stimulate FDI 
flows, creating new business projects that can lead to economic growth.

Table 8  The short-term estimation results

*,**,***significant at 10%, 5%, and 1%

Endogenous variables ΔLn Y    ΔLn F  

ARDL(1,0,0,1,0) ECM-
ARDL(1,0,0,1,0)

ARDL(1,3,2,2,0) ECM-
ARDL(1,3,2,2,0)

Constant −0.709 −0.059 −3.461 −3.461***

LnY
i,t−1   −0.831*** - −0.352*** -

LnK
i,t−1   0.163** - −0.002 -

LnL
i,t−1   −0.031 - 0.068 -

LnF
i,t−1   0.126*** - −0.368*** -

LnT
i,t−1   −0.261 - 0.632*** -

ΔLnY
i,t   - 0.037 0.090

ΔLnY
i,t−1   0.057 0.227*** 0.281*** −0.016

ΔLnY
i,t−2   - - 0.149* −0.025

ΔLnY
i,t−3   - - 0.073 0.021

ΔLnK
i,t   0.519 0.684* 0.139 0.158

ΔLnK
i,t−1   - - 0.198 −0.050

ΔLnK
i,t−2   - - 0.444 0.410

ΔLnL
i,t   1.961 1.159 1.987 −0.871

ΔLnL
i,t−1   - - 3.826* 4.951**

ΔLnL
i,t−2   - - −6.602*** −5.445***

ΔLnF
i,t   0.207*** 0.213*** - -

ΔLnF
i,t−1   −0.057 −0.153*** −0.193*** 0.106

ΔLnT
i,t   −1.010 −0.153*** 1.012 1.522**

Trend - - 0.037** −0.0009
EC

i,t−1 - −0.989*** - −0.660***

R2 0.472 0.421 0.405 0.284
Statistic F 27.15*** - 13.26*** -
AIC 0.186 - 0.084 -
Log de vraisemblance −441.52 −427.98 −375.44 −367.03



1135

1 3

Journal of the Knowledge Economy (2024) 15:1118–1141 

Granger Causality Tests in the Short and Long Term

The VECM is constructed by restricting the behavior of long-term relationships of 
endogenous variables to converge their balance cointegration, while allowing short-
term adjustment dynamics.

Once the cointegration relationship is established, the long-term conditional model 
for the vector of six variables can be estimated as follows:

LnYit =a01 +

p
∑

j=1

a1jLnYit−j +

q
∑

j=0

a2jLnKit−j +

q
∑

j=0

a3jLnLit−j

+

q
∑

j=0

a4jLnFit−j +

q
∑

j=0

a5jLnTit−j + �1it

LnKit =a02 +

p
∑

j=1

a1jLnYit−j +

q
∑

j=0

a2jLnKit−j +

q
∑

j=0

a3jLnLit−j

+

q
∑

j=0

a4jLnFit−j +

q
∑

j=0

a5jLnTit−j + �2it

LnLit =a03 +

p
∑

j=1

a1jLnYit−j +

q
∑

j=0

a2jLnKit−j +

q
∑

j=0

a3jLnLit−j

+

q
∑

j=0

a4jLnFit−j +

q
∑

j=0

a5jLnTit−j + �3it

Table 9  The long-term results 
of the ARDL approach

*,**,***significant at 10%, 5%, and 1%. t_statistic in parentheses

Variables Ln Y ln F

Ln Y - −0.005
(0.229)

Ln K 0.196**

(0.088)
0.194
(0.293)

ln L −0.037
(0.104)

1.046***

(0.388)
ln F 0.152***

(0.055)
-

ln T −0.314
(0.352)

1.795***

(0.132)
Constant −0.854

(2.962)
9.824***

(0.936)
Trend - 0.037**

(0.018)
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In addition, the shape of the VECM model, where the delayed value of residues 
is introduced as a term of error correction, and the dynamic model will be presented 
as follows:

LnFit =a04 +

p
∑

j=1

a1jLnYit−j +

q
∑

j=0

a2jLnKit−j +

q
∑

j=0

a3jLnLit−j

+

q
∑

j=0

a4jLnFit−j +

q
∑

j=0

a5jLnTit−j + �4it

LnTit =a05 +

p
∑

j=1

a1jLnYit−j +

q
∑

j=0

a2jLnKit−j +

q
∑

j=0

a3jLnLit−j

+

q
∑

j=0

a4jLnFit−j +

q
∑

j=0

a5jLnTit−j + �5it

ΔLnYit =a01 + �1ECT1it +

p
∑

j=1

a1jΔLnYit−j

+

q
∑

j=0

a2jΔLnKit−j +

q
∑

j=0

a3jΔLnLit−j

+

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �1it

ΔLnLit =a03 + �3ECT3it +

p
∑

j=1

a1jΔLnYit−j

+

q
∑

j=0

a2jΔLnKit−j +

q
∑

j=0

a3jΔLnLit−j

+

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �3it

ΔLnFit =a04 + �4ECT4it +

p
∑

j=1

a1jΔLnYit−j

+

q
∑

j=0

a2jΔLnKit−j +

q
∑

j=0

a3jΔLnLit−j

+

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �4it
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According to the results reported in Table 10, there is causality between GDP 
per capita and trade openness. In fact, trade openness induces a statistically sig-
nificant positive effect on growth. This effect is justified not only by trade open-
ness but also by the movement of capital in the form of FDI, pro-employment, 
and production. In addition, there is a significant causality between FDI flows, 
economic growth, and trade openness.

In the short term, the statistics on variables suggest that, at least at the 10% 
threshold, there is a two-way Granger causality between capital investment 
and economic growth and between labor and economic growth, unidirectional 
Granger causality from trade openness to FDI, FDI to economic growth, and FDI 
to work. By Cons, there is no Granger causality of economic growth in FDI. Gen-
erally, these results confirm those of the ARDL approach.

As for long-term results, the error correction term coefficient delayed for GDP 
per capita is significant at the 1% level with the expected sign, confirming the 
result of the cointegration test terminals 1%. Its value is estimated at−0.67 in 

ΔLnTit =a02 + �2ECT2it +

p
∑

j=1

a1jΔLnYit−j

+

q
∑

j=0

a2jΔLnKit−j +

q
∑

j=0

a3jΔLnLit−j

+

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �5it

ΔLnTit =a05 + �5ECT5it +

p
∑

j=1

a1jΔLnYit−j

+

q
∑

j=0

a2jΔLnKit−j +

q
∑

j=0

a3jΔLnLit−j

+

q
∑

j=0

a4jΔLnFit−j +

q
∑

j=0

a5jΔLnTit−j + �5it

Table 10  The Granger causality test

*, **, ***significant at 10%, 5%, and 1%

Endogenous 
variables

ΔLnY    ΔLnK   ΔLnL   ΔLnF   ΔLnT    Term EC Causal decision

ΔLnY    - 8.01** 18.87*** 12.01*** 13.06*** −0.673***
K,L,T → Y

ΔLnK   5.47* - 3.82 1.19 2.48 −0.004***
Y → K

ΔLnL   14.14*** 2.05 - −19.47*** 2.31 0.0001 Y ,F → L

ΔLnF   2.61 1.26 5.28* - 6.73** −0.008***
Y ,L,T → F

ΔLnT    10.34*** 2.79 0.02 0.61 - −0.0234***
Y → T
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Table 11, which implies that the balance adjustment speed after a shock is high. 
For FDI flow, the coefficient of the delayed error correction term is significant at 
the 1% level with the expected sign, unfortunately that value does not converge 
the result of cointegration test terminals 1%.

This case can be explained by the crowding out “ripple effect” resulting from 
the settlement of foreign companies. This argument is indeed valid for the case of 
MENA countries, where local firms may be weak to respond competitively to the 
multinationals. Furthermore, the links between multinationals and local firms are 
dependent on time and domestic investor’s skills. We can conclude that domestic 
investment promotes trade, FDI, and short-term economic growth, and it is the main 
engine of economic growth in MENA countries.

Lack of causality between economic growth and FDI confirms earlier results 
indicating that foreign investors tend to eliminate domestic firms. This could be 
explained by the wave of privatizations, mergers, and acquisitions that took place in 
these countries, especially in Tunisia in 1990 and 2000.

Concluding Remarks and Policy Implication

This work examines the dynamic causal relationship between economic growth, 
foreign direct investment, trade openness, labor, and capital investment in a set of 
MENA countries for the period 1990 to 2012. It highlights implementing ARDL 
cointegration model to investigate the existence of a long-term relationship between 
the above-mentioned series, and Granger causality in a VECM to test the direction 
of causality between variables. The subject deserves special attention because of the 
possible inter-relationships between sets with the implications of economic growth. 
The results show that there is a cointegration relationship between the variables 
specified in the model when production and FDI are dependent variables.

Also, these results indicate that there is a significant Granger causality of FDI to 
economic growth, but there is no significant Granger causality of economic growth 

Table 11  The long-term relationship

*,**,***significant at 10%, 5%, and 1%. t_statistic in parentheses

Dependent 
variables

Ln Y Ln K ln L ln F ln T Trend Constant

Ln Y - 0.205***

(0073)
−0.125
(0.084)

0.097**

(0.042)
−0.424
(0.283)

0.022
(0012)

0.587
(2.534)

Ln K 0.115***

(0.041)
- 0.455***

(0.058)
−0.118***

(0.031)
−0.028
(0213)

0.052***

(0009)
15.831***

(1676)
ln L −0.004

(0.036)
0.349***

(0.045)
- 0.053*

(0.028)
2.404***

(0.129)
0.026***

(0.008)
17.133***

(1.359)
ln F 0.166**

(0072)
−0360***

(0095)
0.211*

(0.110)
- 1.214***

(0.365)
0.104***

(0.014)
16.55
(3.305)

ln T −0.016
(0.010)

−0.002
(0.015)

−0.214***

(0.012)
0.027***

(0.008)
- 0.011***

(0.002)
7.512***

(0.265)
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to FDI in the short and long term. They can generate significant implications and 
recommendations for policy-makers in MENA countries. They suggest that FDI 
has the expected positive impact on economic growth; these countries will have to 
undertake serious reforms with clear objectives and strong commitments.

In conclusion, the developing economies of the MENA region continue to be 
idle. Political unrest in Egypt, Libya and the escalation of the civil war in Syria, with 
its impact on neighboring countries such as Lebanon and Jordan, have slowed down 
any activity in oil-importing countries. Simultaneously, the deteriorating security 
situation, strikes and infrastructure issues, and the international sanctions against 
Iran have negative effects on oil-exporting countries. Regional growth, which fell to 
1.5% in 2020, is expected to contract by 9.2% overall in 2020, down from an expan-
sion of 1% in 2019 (The World Bank, 2020).

Countries in the MENA region have on their part redoubled efforts to strengthen 
institutions and improve the collection and dissemination of information and the 
implementation of reforms. They should continue to develop their financial markets, 
notably by improving the financial infrastructure, while strengthening macroeco-
nomic management, by addressing inefficiencies in the labor and product markets, 
and facilitating innovation and the acquisition of knowledge and technology. Finally, 
it is the highest point of understanding the nature of no-tariff barriers and regula-
tions, and the extent to which they hinder trade in no-oil goods and services.

Data Availability It ’s available in the site web of word bank. It must visit the site as follow: https:// data. 
world bank. org/ region/ middle- east- and- north- africa
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