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Chapter 14

Exploring the Financial Development
and Economic Complexity Nexus

in MENA Countries:
Does Corruption Matter?

Mondjeli Mwa Ndjokou Itchoko Motande, Valentine Soumtang

Bime and Koumis Ngagni Agathe Cassandra

Abstract
This chapter aims to assess the effect of corruption on the relation-
ship between financial development and economic complexity in MENA.
To this end, we estimate a panel data model on 21 MENA countries
between 1995 and 2020 using the double least squares method. Over-
all, the analysis shows significant heterogeneous results conditional on
corruption. Specifically, corruption worsens the effect of financial access,
and the depth and efficiency of economic complexity over the sample
period. In contrast, it improves the effect of financial stability on eco-
nomic complexity in the region. The results appear to be robust to an
alternative estimation technique.

Keywords: Economic complexity, financial development, corruption

14.1. Introduction

The issue of economic complexity has been the focus of scientific
and policy attention in recent decades because it provides an impor-
tant model for understanding the key societal questions and chal-
lenges of our time (Balland et al., 2022). This interest has led to a
large body of literature on the levers that policymakers should use to
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354 M. M. N. Itchoko Motande et al.

improve the level of knowledge and technological progress in the pro-
ductive structure of an economy (Romero & Gramkow, 2021; Hidalgo
& Hausmann, 2009).

One strand of this literature has focused on the role of finan-
cial development, leading to controversial results (Haraguchi et al.,
2019; Nguyen & Su, 2021). For example, the effects of financial devel-
opment as a driver of economic complexity have been documented
in several studies, including Haraguchi et al. (2019), Nguyen & Su
(2021), and Rajan & Zingales (2001). Conversely, studies such as
Ewetan & Ike (2014) and Larrain (2006) show that greater finan-
cial development leads to reduced economic complexity, consistent
with the Woo (1986) hypothesis. Moreover, a nonlinear U-shaped
relationship has also been found (Kothakapa et al., 2021). While
this work has highlighted the lack of consensus around the effect of
financial development on economic complexity, the reasons for this
controversy, through the mediating factors, remain underexplored.

Therefore, the objective of this study is to fill this gap by assessing
how corruption can affect the relationship between financial devel-
opment and economic complexity. Following the work of Aram &
Beji (2016), we postulate that corruption in an economy can alter
the beneficial effects of financial development on economic complex-
ity. Such an assertion can be justified because an efficient financial
sector promotes entrepreneurship and encourages new players in the
sector (Sharma & Paramati, 2020). This increases competition in
the market. It is known that corruption is lower in countries where
firms face more competition (Sharma & Paramati, 2020). By reduc-
ing their level of corruption in this way, we note that these countries
will be able to increase the complexity of their export baskets. This
is because good institutions, which translate into secure competitive
markets, affect the relative returns to different productive economic
activities. Therefore, the quality of institutions, especially the con-
trol of corruption, fundamentally determines the investments and
innovative activities (Vu, 2020).

Thus, this article contributes to the economics literature on two
levels. First, it highlights the heterogeneous nature of the effects of
financial development on economic complexity in the specific case of
the MENA region, which can be explained by institutional quality,
including corruption. Indeed, it has been shown that this variable is
likely to affect economic development, of which economic complexity
is a part (Chong & Calderon, 2000), and also influence financial
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Exploring the Financial Development and Economic Complexity Nexus 355

development (Pagano & Volpin, 2005; Wiliamson, 1975). The advan-
tage is to see which variable is most relevant to the institutional
environment of MENA economies and therefore to formulate appro-
priate economic policies.

Second, unlike previous work, this study emphasizes the impor-
tance of financial development as a lever of economic complexity
by using a multidimensional approach to measure financial develop-
ment in terms of depth, access, stability, and efficiency financial.1

The advantage is to see which variable is most relevant in MENA
and therefore to formulate the most appropriate economic policies.
To the best of our knowledge, this is the first study that highlights the
effect of corruption in the relationship between financial development
and economic complexity using a dimensional analysis in the MENA
region, where the situation is more problematic and the problem is
more accentuated by corruption.

Indeed, the factual analysis2 shows that the level of economic
complexity in MENA is low. In fact, it was around −1.14 accord-
ing to Atlas of economic complexity during the 1995–2020 period.
Moreover, data show that with regard to corruption, financial devel-
opment, and economic complexity in MENA, there can be three types
of situations in general. We can have countries such as Libya with a
low level of financial development (16.63) and a high level of corrup-
tion (−1.60) but a low level of economic complexity (−0.78). Next
to this, we also have countries with a high level of financial devel-
opment (96.27), a high level of corruption (−0.27), and still a low
level of economic complexity (−0.33) such as Morocco. Finally, we
have countries like Jordan that have a high level of financial develop-
ment (83.14), with rather a low level of corruption and a high level
of economic complexity.

The remainder of the article is organized as follows: Section 14.2 dis-
cusses the literature review, Section 14.3 describes the methodology,

1We distinguish between the dimensions of accessibility (which reflects the abil-
ity of individuals and firms to access financial services), efficiency (which captures
the ability of institutions to provide good-quality, low-cost financial services), and
depth (which represents the size and liquidity of financial markets), as distin-
guished by Svirydzenka (2016), and stability (which is the resilience of banks to
economic shocks).
2Based on the Economic Complexity Atlas (2020) database for economic com-

plexity, ICRG (2020) for corruption, and the Global Financial Development Index
(2021) for financial development.
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356 M. M. N. Itchoko Motande et al.

Section 14.4 discusses the results, Section 14.5 describes the effects of
corruption, Section 14.6 takes account of a concurrent estimation
technique, and Section 14.7 presents the conclusion.

14.2. Literature Review

14.2.1. Theoretical anchoring

The basic relationship between financial development and economic
complexity has been the subject of theoretical controversy. Indeed,
Mckinnon (1973) and Shaw (1973) have shown that finance through
financial development has an effect on development in general. In
fact, financial development makes more financing available to eco-
nomic agents to engage in productive activities in order to increase
the complexity of their economies. Bencivenga and Smith’s (1991)
study has highlighted how the creation and growth of financial insti-
tutions lead to a positive effect on growth. Indeed, financial inter-
mediaries play a central role in allocating capital to its best possible
use. The work of Guiso et al. (2004) supports this by finding that
the level of financial development of a country impacts its ability
to grow.

However, the work of Woo (1986) challenges the opinion of
Mckinnon (1973) and Shaw (1973) by demonstrating that two pat-
terns are possible in this relationship through the notions of finan-
cial development and economic growth in particular. On the one
hand, they find that economic growth induces the expansion of
the financial system. This is called “demand leading”. The absence
of financial growth is a manifestation of the absence of demand
for financial services. On the other hand, the expansion of the finan-
cial system precedes the demand for services. By channeling scarce
income sources from savers to investments at relative rates of return,
the financial sector precedes and induces real growth. This pattern
is called “supply leading”.

14.2.2. Financial development and economic complexity:

A review of the literature

Empirical analysis of the effect of corruption on the relationship
between financial development and economic complexity is done in
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Exploring the Financial Development and Economic Complexity Nexus 357

this study in a sequential manner, that is, first, to show the relation-
ship between financial development and economic complexity and,
second, to show the limits of this relationship and the interaction
with corruption.

The relationship between financial development and economic
complexity yielded several results depending on the region studied,
the estimation technique, and the variables used. First, we observe
a positive link. In particular, we start from work by Nguyen & Su
(2021) who find a positive link between financial development and
economic complexity, using a panel of institutional indicators (finan-
cial institutions and financial markets). They add that financial insti-
tutions have a stronger effect than financial markets. Next, Nguyen
et al. (2020) conduct an analysis of 52 economies, 32 high income and
20 middle income. The authors find that the effect of development on
economic complexity is positive in the short run for financing reasons.
However, in the long run, it has a negative effect due to an overly
large financial sector that does not necessarily promote sophistica-
tion of operations and business production. Also, Nieminen (2020)
shows in his work that financial development influences export per-
formance because exporters need external financing and face credit
constraints. He conducts a firm-level analysis of over 60 countries
and confirms that access to domestic financial services contributes
positively to export diversification.

Chu’s (2019) study examines the effect of financial development
on economic sophistication using a panel of 94 high- and middle-
income countries between 1968 and 2015 with the GMM method,
and finds that financial development through banking sector and
stock market development has a positive effect on economic sophis-
tication. Also, the effect of financial development through domestic
credit on export diversification was studied by Fosu & Abass (2019).
The authors work over the period 1962–2010 with 80 countries, 62
of which are developing countries and 29 African countries. Using
GMMs, they show the importance of domestic credit for African
countries while its role is marginal in developing countries. Other
authors have focused on this relationship, but specifically in Nigeria
(Adeola & Evans, 2017). Indeed, they conduct an analysis between
1981 and 2014 with the fully modified least squares (FMOLS) method
and conclude that financial development has a positive effect on eco-
nomic diversification. However, this effect is not significant.
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358 M. M. N. Itchoko Motande et al.

Second, the negative effect of financial development on economic
sophistication has also been raised by work such as Moore & Mirzaei
(2016), with UNIDO industry-level data for a panel of 82 countries
finding that the crisis has led to a decline in the production of sophis-
ticated products. However, the effect is more pronounced for indus-
tries that are traditionally dependent on external financing services.
Also, Ewetan & Ike (2014) show that financial development through
the ratio of money supply to GDP has a negative effect on sophis-
ticated products. They conduct an analysis from 1981 to 2011 with
time series data with a multivariate VAR model and a vector error
correction model.

Finally, we also note an “inverted U” relationship with the work
of Kathakapa et al. (2021). They use the system-based GMM estima-
tion method for the period 1970–2014 with a dynamic panel model
to analyze the relationship between financial development and indus-
trialization (which is the lower stage to economic complexity) in the
context of low- and high-income countries. The authors show that
financial development has a negative effect on industrialization up to
a certain point.

Looking for the causes of such contradictions and in the light of
past empirical work, the divergence of results can be explained by the
measure of financial development used. Indeed, we note that some
authors used domestic credit (Nieminen, 2020) and others even the
money supply ratio (Ewetan & Ike, 2014). Moreover, this controversy
can also be explained by the consideration of the institutional aspect,
especially corruption. Indeed, corruption through the fact that it can
facilitate the obtaining of credit by individuals will encourage private
sector agents to benefit from credits and the latter will use these
credits to improve their complex activities, which are very profitable
(Altunbaş & Thornton, 2012; Vu, 2022).

14.3. Methodology

This section identifies the model used, the different variables chosen,
and the estimation technique used in this study.
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Exploring the Financial Development and Economic Complexity Nexus 359

14.3.1. Model specification

In order to examine the effect of corruption on the relationship
between financial development and economic complexity, our model
is specified as follows:

ECIit = β0 + β1FDit + β2Corruptit

+β3DFit#Corruptit + Zit + μi + δt + εit, (14.1)

with i and t being the country and the year, respectively; μ and δ are
the country fixed effects and the year fixed effects, respectively; β is
the coefficient; ε is the error term; ECI is the economic complexity;
Z is the vector of control variables; FD is the financial development;
Corrupt is the level of corruption; and FDit#Corruptit represents
the combined effect of financial development and corruption.

This study is conducted for the period 1995–2020 for 21 MENA
countries. The different data for this work are taken from WDI
(2020), ICRG (2020), Altas of economic complexity (2020), and
Global financial development index (2020).

14.3.2. Variables

14.3.2.1. Measuring economic complexity

We measure economic complexity using Hidalgo & Hausmann’s
(2009) Economic Complexity Index (ECI). The idea is that an econ-
omy that is complex in terms of the products it produces and exports
is an economy that has a developed secondary sector (Gala et al.,
2018; Pugliese et al., 2014). Also, the economic complexity atlas notes
that manufactured goods are clearly characterized as more complex
goods (Gala et al., 2018). Economic complexity is an indicator that
measures both the sophistication of an economy and its productive
structure. According to the authors (Hidalgo et al., 2007), economies
grow by improving the products they produce and export. Growth
is measured by economic diversity and ubiquity.

Economic diversity refers to the number of products produced
by a country. Note that the productivity of a country lies in the
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360 M. M. N. Itchoko Motande et al.

diversity of its available non-tradable “capabilities” (Hidalgo & Haus-
mann, 2009). The ubiquity of a product here represents the number
of countries that export that product (Hidalgo & Hausmann, 2009).
Products that are exported by few economies (i.e., products with low
ubiquity) seem to have more difficulties in gathering the necessary
capacities.

Let’s define a matrix called Mab and postulate that an element of
this matrix equals 1 if country a exports product b with a revealed
comparative advantage (RCA > 1) and 0 otherwise. Then, diversity
and ubiquity can be computed by adding the rows and columns of
the matrix together:

Diversity = ka,o =
∑

b

Mab. (14.2)

Ubiquity = kb,o =
∑

a

Mab. (14.3)

By generalizing, this allows us to measure economic complexity as
follows:

ECI =
k− − avg(k−)

σ(k−)
. (14.4)

14.3.2.2. Measuring financial development

We want to use a good indicator of financial development to capture
its effect on economic complexity. However, this is a difficult task
as the literature raises a number of indicators that capture the
level of financial development.3 It should be noted here that finan-
cial development is a multidimensional concept (Svirydzenka, 2016;
De Haan & Sturm, 2017). To this end, and according to the Inter-
national Monetary Fund database, we distinguish the dimension of
financial accessibility (FAI) which reflects the ability of individuals
and firms to access financial services. We also use financial efficiency
(FEI) which captures the ability of institutions to provide good-
quality and low-cost financial services and financial depth (FDI)

3Bittencourt et al. (2019) use the ratio of nominal stock market wealth per
capita to nominal personal income per capita as a variable. Also, other studies,
including those by which Jauch and Watzka (2016), De Haan and Sturm (2017),
have used variables such as M2/GDP, liquid liabilities, and credits among others.
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Exploring the Financial Development and Economic Complexity Nexus 361

(which represents the size and liquidity of financial markets) as
distinguished by Svirydzenka (2016). To this, we add the stability
dimension (which is the resilience of banks to economic shocks),
which is not taken into account by this author.4

Also, our work relies on only banking or institutional sector data.
This choice is justified by the argument that, for authors such as
Zhang & Naceur (2019), the development of the banking system
is more important for developing countries than the stock market
system. Also, the International Monetary Fund (2019) finds that
the banking system provides better risk sharing than the stock
markets.

14.3.2.3. Measuring corruption

The consideration of corruption in the relationship between finan-
cial development and economic complexity is important because the
institutional environment is fundamental to achieving a given level of
economic complexity. Indeed, according to the work of Aram & Beji
(2016), the effect of financial development on economic complexity
could be influenced by the institutional environment. In line with
the work of Mijiyawa (2017), the inclusion of institutional variables
in the model is therefore crucial, especially with regard to corrup-
tion. To this end, the authors show that institutions with corruption
at a high level in a country are likely to encourage several market
failures (Kocenda & Poghosyan, 2018; Pellegrini, 2011), and govern-
ment actions in order to resolve them will be less successful. This
study uses political corruption as a variable of corruption.

14.3.2.4. Control variables

This model takes into account several control variables including nat-
ural resources, economic growth, trade openness, and population.
Natural resources are measured by the benefits derived from natural
resources relative to GDP (Camargo & Gala, 2017). Note that an
economy that specializes in the primary sector is more volatile and

4Note that in the paper, the different dimensions of financial development refer
to FAI, FDI, FEI, and BankZscore.
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362 M. M. N. Itchoko Motande et al.

vulnerable to shocks. According to the literature, natural resources
have an inverse relationship with economic complexity.

Another control variable used in our model is economic growth
measured by the growth rate of GDP per capita (Albeaik et al.,
2017). It is often used to assess development levels across countries
(Rodrik, 2013). The expected effect according to the literature is
the positive sign. The literature also identifies trade openness as
an important variable (Baltagi et al., 2009). It is measured by the
sum of exports and imports of goods and services relative to GDP.
The more an economy trades with the outside world, the more com-
plex it becomes. The expected sign here is positive according to the
literature.

Population is also an important variable in that it captures the
size of the domestic market. It is measured by the growth rate of the
total population (Hidalgo & Hausmann, 2009). The expected sign
here is positive. FDI also seems relevant as an explanatory factor for
structural transformation. Indeed, FDI can affect structural trans-
formation in the sense that it allows the creation of new productive
capacities that contribute to a large diversification (Hausmann &
Rodrik, 2003). The expected sign is positive.

14.3.3. Estimation technique

In order to achieve the abovementioned objective, this chapter uses
the double least squares (IV-2SLS) method of Basmann (1957) and
Theil & Nagar (1961). This choice is justified because it allows us to
correct the endogenous bias inherent in panel data. Indeed, although
the study focuses upstream on the effect of financial development
on economic complexity, reverse causality is possible (Khan et al.,
2020). In addition, some control variables clearly identify financial
development and economic complexity. For example, there is a rela-
tionship between financial development and growth on the one hand
(Ibrahim & Alagidede, 2018) and between growth and the complex-
ity index on the other hand (Ahmed et al., 2022; Zhu et al., 2017). It
is then necessary to use instrumental variable techniques to correct
for this bias.

This method consists in assigning at least one instrumental vari-
able to each variable suspected of suffering from endogeneity bias.
The instrumental variable is a variable that is correlated with the
source variable of endogeneity, but which is not correlated with the
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error term or the dependent variable. In the case of double least
squares, in addition to the instrumental variables that are exoge-
nous to the model, it is also possible to use the lagged variables of
the endogenous variables as instruments, since these are assumed
to be endogenous reference variables as instruments, since they are
assumed to be uncorrelated with the residuals.

14.4. Results

This section presents first the descriptive statistics, second the scat-
terplot analysis, and third the results of the effect of financial devel-
opment on economic complexity and those of the interaction with
corruption in this relationship.

14.4.1. Descriptive statistics

According to the descriptive statistics, we note that the economic
complexity variable varies from −2.77 to 0.69 for an average of 0.49
in the MENA countries. As for the financial development variables,
the table of descriptive statistics shows that these variables gener-
ally vary around 0 and 0.88, for a maximum average of 23.03. For
the different control variables, population is the variable with the
highest number of observations with a maximum level of 17.7 and
a minimum of −4.53. As for education, it varies between 23.36 and
128.46. Corruption varies very little (−1.86 and 1.56) with an aver-
age of −0.41. Economic growth is a variable that varies quite widely
(from −62.07 to 123.13) with a mean of 3.36 and a standard devi-
ation of 8.45. Trade openness and natural resources have respective
averages of 83.62 and 16.61. They vary between 0.78 and 347.99 for
trade openness and between 0.001 and 67.91 for natural resources
(see Table 14A).

Also, for the following scatter plots analysis on economic com-
plexity, financial development, and corruption (see Figure 14.1), the
graphs show us that the different dimensions of financial develop-
ment affect the economic complexity index differently according to
the different levels of corruption in MENA region. The analysis of
dispersions does not allow us to conclude a priori how corruption
may affects the effect of financial development on the economic

©
W

or
ld

 S
ci

en
tif

ic
 P

ub
lis

hi
ng

 C
om

pa
ny

 
Sa

m
pl

e 
C

ha
pt

er
 fo

r a
ut

ho
r-

V
al

en
tin

e 
So

um
ta

ng
 B

im
e's

ac
ad

em
ic

 p
ro

m
ot

io
na

l u
se

 o
nl

y.
H

an
db

oo
k 

of
 B

an
ki

ng
 a

nd
 F

in
an

ce
 in

 th
e 

M
en

a 
R

eg
io

n,
 e

di
te

d 
by

 K
ha

le
d 

H
us

sa
in

ey
, T

am
an

na
 D

al
w

ai
. N

o 
fu

rth
er

 d
is

tri
bu

tio
n 

is
 a

llo
w

ed
.  

ht
tp

s:
//w

w
w

.w
or

ld
sc

ie
nt

ifi
c.

co
m

/w
or

ld
sc

ib
oo

ks
/1

0.
11

42
/Q

04
35



364 M. M. N. Itchoko Motande et al.

–1.5 –1 –.5 0 .5
mean of ECI

Very high Financial_access

High Financial_access

Average Financial_access

Low Financial_access

Very high Corruption High Corruption
Average Corruption Low Corruption

–1.5 –1 –.5 0 .5
mean of ECI

Very high Financial_depth

High Financial_depth

Average Financial_depth

Low Financial_depth

Very high Corruption High Corruption
Average Corruption Low Corruption

–1.5 –1 –.5 0
mean of ECI

Very high Financial_efficience

High Financial_efficience

Average Financial_efficience

Low Financial_efficience

Very high Corruption High Corruption
Average Corruption Low Corruption

–2 –1.5 –1 –.5 0
mean of ECI

Very high Financial_stability

High Financial_stability

Average Financial_stability

Low Financial_stability

Very high Corruption High Corruption
Average Corruption Low Corruption

Figure 14.1. Financial development and complexity economic in MENA by level
of corruption.

complexity index. The mixed analysis of these scatters then legit-
imizes the econometric analysis.

14.4.2. Effect of financial development on economic

complexity in MENA

Table 14.1 highlights the relationship between the dimensions of
financial development and economic complexity in MENA countries
using the double least squares method. We present the results on
the effect of financial development on the one hand and the effect of
control variables on the other. The columns from 1 to 4 represent the
effect of depth, efficiency, stability, and financial access on economic
complexity, respectively.

14.4.3. Effect of financial development

The analysis in Table 14.1 generally leads to two effects. First, we
observe that access and financial depth improve the level of economic

©
W

or
ld

 S
ci

en
tif

ic
 P

ub
lis

hi
ng

 C
om

pa
ny

 
Sa

m
pl

e 
C

ha
pt

er
 fo

r a
ut

ho
r-

V
al

en
tin

e 
So

um
ta

ng
 B

im
e's

ac
ad

em
ic

 p
ro

m
ot

io
na

l u
se

 o
nl

y.
H

an
db

oo
k 

of
 B

an
ki

ng
 a

nd
 F

in
an

ce
 in

 th
e 

M
en

a 
R

eg
io

n,
 e

di
te

d 
by

 K
ha

le
d 

H
us

sa
in

ey
, T

am
an

na
 D

al
w

ai
. N

o 
fu

rth
er

 d
is

tri
bu

tio
n 

is
 a

llo
w

ed
.  

ht
tp

s:
//w

w
w

.w
or

ld
sc

ie
nt

ifi
c.

co
m

/w
or

ld
sc

ib
oo

ks
/1

0.
11

42
/Q

04
35
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Table 14.1. Effect of financial development on the economic complexity
index in MENA.

(1) (2) (3) (4)

ECI ECI ECI ECI

Population 0.020∗∗ 0.025∗∗∗ 0.012 0.010

(0.010) (0.009) (0.009) (0.009)

Economic growth −0.006 −0.005 0.004 −0.006

(0.005) (0.005) (0.006) (0.005)

Trade openness −0.000 0.006∗∗∗ 0.005∗∗∗ 0.005∗∗∗

(0.001) (0.001) (0.001) (0.001)

Natural resources −0.011∗∗∗ −0.022∗∗∗ −0.019∗∗∗ −0.023∗∗∗

(0.003) (0.002) (0.003) (0.003)

Foreign direct investments −0.001 −0.006 −0.008 −0.004

(0.009) (0.012) (0.012) (0.009)

Financial depth index 3.194∗∗∗

(0.528)

Financial efficiency index −0.783∗∗

(0.307)

BankZscore 0.000

(0.002)

Financial access index 1.454∗∗∗

(0.232)

Constant −0.776∗∗∗ −0.095 −0.518∗∗∗ −0.840∗∗∗

(0.090) (0.252) (0.112) (0.097)

Obs. 225 225 263 225

R-squared 0.470 0.388 0.263 0.461

Hansen 0.549 0.761 0.619 0.282

Notes: Values in parentheses are standard deviations corrected for het-
eroskedasticity. ∗∗p < 0.05 and ∗∗∗p < 0.01 represent the significance levels
of the different coefficients at 5% and 1%, respectively.

complexity in MENA countries. Specifically, when access to financial
services and financial depth increase by 1%, economic complexity
increases by 1.454% and 3.194%, respectively. These results are sig-
nificant at the 1% level and can lead to two conclusions.

One, the coefficient on financial access implies that financial inclu-
sion significantly boosts economic complexity in the region. This
result can be explained by the fact that when agents have access
to financial services, it allows them to have the financing to acquire
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366 M. M. N. Itchoko Motande et al.

equipment to produce products that other countries do not have.
Two, the coefficient on financial depth also tells us that financial
depth increases economic complexity. The fact that the banking sys-
tem in MENA countries has a high level of development provides
agents with several tools to facilitate credit.

Second, the regressions show that financial efficiency rather has a
negative effect on economic complexity in MENA countries. Indeed,
when financial efficiency increases by 1%, economic complexity
decreases by 0.783%. This result may reflect the fact that banks are
less efficient in this region, which discourages economic complexity.
This can be explained by the fact that banks cannot grant the min-
imum amount of credit to their clients and, therefore, they cannot
obtain the technologies to make their products more complex.

14.4.4. Effect of control variables

Consistent with the effect of the control variables, the analyses show
that population and trade openness have a positive effect on eco-
nomic complexity and natural resources have a negative effect.

With respect to population and trade openness, Table 14.1 shows
that they increase economic complexity by 0.020% and 0.025% in
models (1) and (2), respectively, and by 0.006, 0.005, and 0.005%
in models (2), (3), and (4), respectively. As for the population, this
result can be explained in the sense that in MENA economies, the
increase in population allows one to really educate this population.
Thus, it will direct people’s knowledge to the sectors that allow them
to make their economies more complex. Being educated enough for
these sectors, the population will turn to knowledge-intensive activi-
ties such as industry and innovation, activities that lead to economic
complexity.

This result is contrary to the work of Lapatinas (2019). With
respect to trade openness, we note that the more commercially open
a MENA economy is, the more sophisticated its products are. This
result can be explained in that trade openness allows economies to
import foreign products that are more sophisticated than local prod-
ucts. Economies can then model the composition and manufacture
of these products, which they will then reproduce themselves, mak-
ing their production more complex. This result is consistent with the
work of Nguyen et al. (2020).
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Exploring the Financial Development and Economic Complexity Nexus 367

However, natural resources are significantly (at 1%) and neg-
atively related in each model to economic complexity in MENA
countries (−0.011%; −0.022%; −0.019%; and −0.023%). Indeed,
this result can be explained in the sense that products from nat-
ural resources cannot be complexified. They come from the primary
sector, which is known to be the least complex sector. Thus, as the
natural resources of an economy increase, the products of that econ-
omy become less complex. This result is consistent with the work of
Camargo et al. (2017).

14.5. Effect of Corruption on the Relationship Between

Financial Development and Economic Complexity

in MENA

Table 14.2 shows the effect of corruption on the relationship between
financial development and economic complexity in MENA coun-
tries. Columns 1 to 4 represent the interaction between corrup-
tion and financial development, taking into account each of its
dimensions (financial depth, efficiency, stability, and access, respec-
tively) on economic complexity. The variables Financial depth
index#Corruption, Financial access index #Corruption, Financial
efficiency index #Corruption, and BankZscore#Corruption repre-
sent the interaction between corruption and financial depth, access,
efficiency, and stability, respectively.

Table 14.2 shows the effect of corruption on the relationship
between financial development and economic complexity in MENA
countries. Three effects can be noted in general. First, corruption
reduces the effect of financial access and depth on economic com-
plexity. The coefficients associated with these dimensions are posi-
tive while those associated with their interactions are negative. These
results lead to the conclusion that corruption in MENA reduces the
effect of financial accessibility and financial depth on ECI by 2.273%
and 3.802%, respectively. The rationale for this result is that low
levels of corruption control reduce the magnitude of financial access
and financial depth in terms of economic complexity. Our results are
consistent with the predictions of Chong & Calderon (2000) that in
countries with low institutional quality, policies to boost economic
performance fail. Indeed, they put forward the prediction that poor
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368 M. M. N. Itchoko Motande et al.

Table 14.2. Effect of corruption on the relationship between financial devel-
opment and economic complexity in MENA.

(1) (2) (3) (4)

ECI ECI ECI ECI

Corruption 0.657∗∗∗ 0.831∗∗∗ 1.567∗∗∗ −0.182
(0.072) (0.097) (0.474) (0.182)

Population −0.004 0.006 −0.001 −0.011
(0.009) (0.008) (0.011) (0.010)

Economic growth −0.006∗∗∗ −0.006∗∗ −0.006 −0.001
(0.002) (0.002) (0.003) (0.003)

Trade openness 0.002 0.002 0.002 0.003∗∗

(0.001) (0.001) (0.001) (0.001)
Natural resources −0.014∗∗∗ −0.020∗∗∗ −0.022∗∗∗ −0.021∗∗∗

(0.003) (0.002) (0.002) (0.003)
Foreign direct investment −0.001 −0.007 0.012 0.009

(0.007) (0.008) (0.011) (0.012)
Financial depth index 2.000∗∗∗

(0.416)
Financial depth index ×
Corruption

−3.802∗∗∗

(0.383)
Financial access index 0.682∗∗∗

(0.213)
Financial access index ×
Corruption

−2.273∗∗∗

(0.287)
Financial efficiency index −0.645∗∗

(0.307)
Financial efficiency index ×
Corruption

−1.795∗∗∗

(0.633)
BankZscore −0.003

(0.002)
BankZscore × Corruption 0.022∗∗∗

(0.006)
Constant −0.499∗∗∗ −0.200 0.271 −0.184

(0.117) (0.136) (0.236) (0.144)

Obs. 219 219 219 229
R-squared 0.586 0.564 0.473 0.417
Hansen 0.387 0.246 0.847 0.807

Notes: Values in parentheses are standard deviations corrected for het-
eroskedasticity. ∗∗p < 0.05 and ∗∗∗p < 0.01 represent the significance levels
of the different coefficients at 5% and 1%.
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Exploring the Financial Development and Economic Complexity Nexus 369

countries with low levels of development will remain trapped in the
primary sector unless a sound and credible institutional climate is
established.

Second, we find that corruption positively affects the relationship
between financial efficiency and economic complexity. This is justified
by the fact that the coefficient of the direct effect is negative, and
thus the coefficient of the interaction is also negative (−1.795%).
Thus, corruption reduces the negative effect of financial efficiency on
economic complexity. Indeed, this result can be analyzed in the sense
that since banks do not facilitate the mechanisms for granting credit,
individuals are sometimes obliged to bribe the competent authorities
in order to simplify the mechanisms for granting credit. Thus, the
effect of financial efficiency on economic complexity will be reduced
in MENA countries through corruption.

Third, this table also shows that financial stability only has an
effect on economic complexity when the effect is through corruption.
We note that while the direct effect of financial stability is not signif-
icant, the coefficient associated with the “BankZscore#corruption”
interaction was significant and positive at 0.022%.

14.6. Taking into Account a Concurrent Estimation

Technique

To test the robustness of our results, this study performs a quantile
regression analysis. The double least squares approach focuses on
the average effect of economic complexity, but the relevance of our
results may be questioned because the effect of different dimensions of
financial development may vary across different intervals of economic
complexity.

Thus, quantile regressions derived from the work of Koenker &
Bassett (1978) provide an answer to this shortcoming. Indeed, it is an
estimation technique that allows us to take into account the effect of
one variable on another at different points of its distribution. So, this
study analyzes the effect of the dimensions of financial development
at different intervals of the distribution of the economic complexity
index (10th, 25th, 50th, 75th, and 95th quantile). This method may
be better than the double least squares method in that the estimate
of the mean may sometimes be biased in the case where censored data
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370 M. M. N. Itchoko Motande et al.

exist. QR regression studies the effect of a covariance on the entire
distribution of the dependent variable, instead of focusing on its con-
ditional average. Thus, by considering the effect of one variable on all
points in the distribution of another variable, this method analyzes
dimensional effects according to the magnitude of the relationship
(Mignamissi & Mouhamed, 2022; Xu 2019; Dufrenot et al., 2010).
Low (high) quantiles thus reflect low (high) strength. The quantile
estimator is obtained by minimizing the following equation for any
the θth quantile (0 < θ < 1):

min
β∈RK

⎡

⎣
∑

i∈{i:yi≥x′β}
θ|yi − x′iβ| +

∑

i∈{i:yi≺x′β}
(1 − θ)|yi − x′iβ|

⎤

⎦ ,

(14.5)
where yi is the education inequality index of country i, β is the vector
of parameters to be estimated, and xi is a K−1 vector of explanatory
variables.

Tables 14.3 and 14.4 present the effect of financial development on
different intervals of economic complexity and the effect of corruption
in the relationship.

In the following tables, column 1 represents the baseline anal-
ysis, and columns 2–5 represent the regressions for the 10th, 25th,
50th, 75th, and 95th quantile, respectively. We note that the quantile
regression analysis shows us that the positive and significant effect of
access and depth is stable throughout the distribution of economic
complexity. For financial efficiency, we find that its effect is positive
and significant between the 10th and 25th quantile. Its effect is con-
sistent with the baseline result from the 75th to the 95th quantile
because at the 50th, the effect is negative and not significant.

Table 14.4 presents the effect of corruption in the financial
development on different intervals of economic complexity nexus.
Column 1 reports the baseline analysis, and columns 2–5 report
the regressions for the 10th, 25th, 50th, 75th, and 95th quantile,
respectively. We note that the quantile regression analysis does not
change our basic results. Indeed, analysis shows that the effect of cor-
ruption on the relationship between financial development and eco-
nomic complexity does not vary along the distribution of economic
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Table 14.3. Financial development and economic complexity in MENA by quantiles.

(1) (2) (3) (4) (5) (6)

2SLS Q10 Q25 Q50 Q75 Q95

Financial depth index 3.194∗∗∗ 4.193∗∗∗ 4.362∗∗∗ 2.300∗∗∗ 2.342∗∗∗ 2.793∗∗∗

(0.528) (0.785) (0.654) (0.669) (0.552) (0.527)
Control variables Yes Yes Yes Yes Yes Yes
Obs. 225 327 327 327 327 327
R-squared/Pseudo R-squared 0.470 0.309 0.290 0.223 0.199 0.150

Financial access index 1.454∗∗∗ 2.046∗∗∗ 2.239∗∗∗ 1.904∗∗∗ 1.334∗∗∗ 1.622∗∗∗

(0.232) (0.467) (0.302) (0.257) (0.206) (0.242)
Control variables Yes Yes Yes Yes Yes Yes
Obs. 225 327 327 327 327 327
R-squared/Pseudo R-squared 0.461 0.276 0.310 0.277 0.266 0.202

Financial efficiency index −0.783∗∗ 1.800∗∗∗ 1.658∗∗∗ −0.269 −0.742∗∗∗ −0.887∗∗∗

(0.783) (0.418) (0.403) (0.324) (0.269) (0.273)
Control variables Yes Yes Yes Yes Yes Yes
Obs. 225 327 327 327 327 327
R-squared/Pseudo R-squared 0.388 0.254 0.215 0.185 0.196 0.146

BankZscore 0.000 0.005 0.006 −0.001 −0.001 −0.001
(0.002) (0.005) (0.005) (0.003) (0.003) (0.003)

Control variables Yes Yes Yes Yes Yes Yes
Obs. 263 293 293 293 293 293
R-squared/Pseudo R-squared 0.263 0.219 0.214 0.217 0.190 0.086

Notes: Values in parentheses are standard deviations corrected for heteroskedasticity. ∗∗p < 0.05; and ∗∗∗p < 0.01 represent
the significance levels of the different coefficients at 10%, 5%, and 1%.
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Table 14.4. Corruption, financial development, and economic complexity in MENA by quantiles.

(1) (2) (3) (4) (5) (6)

2SLS ECI ECI ECI ECI ECI

Financial depth index × Corruption −3.802∗∗∗ −5.642∗∗∗ −4.116∗∗∗ −3.600∗∗∗ −3.790∗∗∗ −3.690∗∗∗

(0.383) (1.176) (0.867) (0.734) (0.701) (0.610)
Control variables Yes Yes Yes Yes Yes Yes
Obs. 219 281 281 281 281 281
R-squared/Pseudo R-squared 0.586 0.382 0.369 0.342 0.318 0.271
Financial access index × Corruption −2.273∗∗∗ −2.047∗∗∗ −1.951∗∗∗ −1.677∗∗∗ −1.717∗∗∗ −2.596∗∗∗

(0.287) (0.736) (0.525) (0.461) (0.415) (0.515)
Control variables Yes Yes Yes Yes Yes Yes
Obs. 219 281 281 281 281 281
R-squared/Pseudo R-squared 0.564 0.356 0.377 0.338 0.308 0.242
Financial efficiency index × Corruption −0.645∗∗ −1.838∗∗ −1.268∗ −2.415∗∗∗ −3.098∗∗∗ −1.814∗∗∗

(0.307) (0.727) (0.646) (0.682) (0.414) (0.656)
Control variables Yes Yes Yes Yes Yes Yes
Obs. 219 281 281 281 281 281
R-squared/Pseudo R-squared 0.473 0.355 0.312 0.248 0.260 0.188
BankZscore × Corruption −0.003 0.027∗∗∗ 0.019∗∗ 0.019∗∗∗ 0.019∗∗∗ 0.027∗∗∗

(0.002) (0.010) (0.009) (0.007) (0.007) (0.007)
Control variables Yes Yes Yes Yes Yes Yes
Obs. 229 270 270 270 270 270
R-squared/Pseudo R-squared 0.417 0.311 0.304 0.260 0.216 0.133

Notes: Values in parentheses are standard deviations corrected for heteroskedasticity. ∗p < 0.10; ∗∗p < 0.05; and
∗∗∗p < 0.01 represent the significance levels of the different coefficients at 10%, 5%, and 1%.
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Exploring the Financial Development and Economic Complexity Nexus 373

complexity in MENA. Consequently, whatever the level of economic
complexity retained, the effect of corruption on the relationship
between the three dimensions of financial development-access, effi-
ciency, and financial depth-on economic complexity remains the
same. Corruption mitigates the positive effect of financial develop-
ment on economic complexity in MENA.

14.7. Conclusion and Policy Implications

The objective of this study is to assess the role of corruption in the
relationship between financial development and economic complex-
ity in 21 MENA countries over the period 1995–2020. To do so, our
empirical strategy is based on the double least squares method. The
results show that in MENA countries, there is a conditional relation-
ship between financial development and economic complexity driven
by the level of corruption. In general, corruption worsens the effect of
financial development on economic complexity over the study period.
Specifically, it decreases the effect of financial access, depth, and effi-
ciency; in contrast, it improves the effect of financial stability on
economic complexity in the region.

In light of these findings, the financial system, in the quest to
promote economic complexity, needs to be embedded in a sound
institutional framework combined with a drive to improve its per-
formance in terms of financial service delivery. Specifically, the first
recommendation calls on MENA authorities to improve the rule of
law to better regulate contracts and enable effective implementation
of redistributive policies. The second recommendation suggests that
governments improve their capacity to formulate and implement poli-
cies and regulations, on one hand, and their capacity to effectively
implement their stated programs, on the other hand. Increased sta-
bility will tend to improve the business climate and make investment
attractive. While these results underscore the crucial role of institu-
tional quality, it must be recognized that in MENA countries there is
significant cultural dominance and transmission of circumstances. In
contrast to this study, future studies could explore the relationship
between financial development and economic complexity by taking
cultural aspects into account.
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Appendix

Table 14A. Descriptive statistics.

Variable Obs. Mean Std. dev. Minimum Maximum

Economic complexity 390 −0.498265 0.6545088 −2.778437 0.696947
Financial depth index 456 0.1268772 0.1001172 0.0129599 0.4717021
Financial access index 456 0.1898268 0.154804 0 0.5201409
Financial efficiency 456 0.6398093 0.1620707 0.1189775 0.8805239
index

Z-score 351 23.03758 12.38903 0.0244457 66.63377
Education 367 96.34998 17.69257 23.36354 128.4603
Corruption 420 −0.4104822 0.7475259 −1.868714 1.567186
Population 519 2.782549 2.387465 −4.533415 17.51221
Economic growth 468 3.36321 8.456321 −62.07592 123.1396
Trade 455 83.62317 44.19826 0.7846308 347.9965
Natural resources 499 16.61987 16.5784 0.0010569 67.91786
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Table 14B. Table of correlation.

ECI FDI FAI FEI BankZscore Education Corruption Population Growth

Trade

openness

Natural

resources

ECI 1.0000

FDI 0.6203 1.0000

FAI 0.3454 0.3068 1.0000

FEI 0.0205 0.3604 0.1680 1.0000

BankZscore 0.1265 0.2724 0.2807 −0.0548 1.0000

Education 0.1042 0.0510 0.2808 0.0945 −0.0913 1.0000

Corruption 0.3274 0.4763 0.5896 0.1311 0.1564 0.2689 1.0000

Population 0.0288 0.1486 0.2647 0.0597 0.0318 0.0493 0.4412 1.0000

Growth −0.0693 0.0120 0.0535 0.0299 0.0407 0.0241 0.1206 0.2177 1.0000

Trade openness 0.1786 0.5055 0.2598 0.2813 0.0423 −0.0838 0.4199 0.1817 0.1213 1.0000

Natural resources −0.4759 −0.2699 0.3170 0.1186 −0.1050 0.2244 0.2097 0.2198 0.1094 0.1169 1.000
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376 M. M. N. Itchoko Motande et al.

Looking at the correlation between the variables of interest,
Table 14B in the appendices highlights a positive correlation between
economic complexity and the dimensions of financial development on
one hand, and between economic complexity and corruption on the
other hand.
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