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About the Journal

A bi-annual peer-reviewed scientific journal published by the Arab Planning Institute,
dedicated to publishing theoretical and empirical research in the field of economics and
economic development policies. Alongside scholarly contributions, it encompasses book

reviews, seminar and conference proceedings, and events pertinent to the field.
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Goals

= The Journal specializes in studies related to development issues and economic policies,
particularly in Arab countries.

= Providing policymakers and researchers with cutting-edge research findings and
recommendations in the fields of development and economics.

= Creating a constructive scientific dialogue between stakeholders involved in economic

policy-making in the Arab world.




Publication Guidelines

The journal publishes original research and

studies in Arabic and English that have not been

previously published or submitted for publication
in other journals or periodicals.

Submissions should not exceed 30 pages or

10,000 words, including figures, illustrations,
tables, references, and appendices.

Reviews of books,

reports and seminar and conference proceedings

should be limited to 10 pages, focusing on

recently published works by known publishers.

Manuscripts should be sent to the Editor at:

https://www.arab-api.org/JournalEn.aspx

or to jodep@api.org.kw

Manuscript preparation guidelines:

- Margins of 2.5 cm on all sides.

- Research Tittle should be enclosed in quotation
marks (i.e “Title”) and formatted in font size 16
in bold, accurately reflecting the content.

- Arabic texts in font size 12 (Simplified Arabic)
and English texts in font size 10 (Times New
Roman).

- Each submission must include two abstracts in
Arabic and English, not exceeding 300 words,
alongside the researcher(s)” name, email
address, and current position.

- The journal uses the American Psychological
Association (APA) reference system.

- Six key words related to the research, placed
below the respective abstracts.

- Inclusion of at least 3 classifications based on
the American Economic Classifications.

Peer Review Process:

- A two-stage blind review process is employed:

- Internal blind review to ensure compliance with
journal requirements, with authors notified
within a week.

- External blind review by two referees. Authors
receive a response within a month. In cases
where one reviewer accepts and another rejects
the research, a third reviewer makes the final
determination.

Disclaimer: The opinions presented in research

papers solely reflect those of the authors and do

not necessarily represent the views of the journal
or the Arab Planning Institute.
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The Role of Corruption in the Failure of Algeria's Economic
Diversification Experience: An Econometric Study Over the Period

(1996-2019)
Siham Matallah

Abstract

This paper aims, firstly, to study the impact of corruption on economic diversification in Algeria over
the period 1996-2019 using the ARDL (autoregressive distributed lag) model and, secondly, to reveal
the rate of increase in the level of economic diversification if Algeria had a similar level of corruption
control to Qatar, which is the closest example that can be used here, given that it is an oil-rich Arab
country that has made significant progress in economic diversification by virtue of its good governance
and rigorous control of corruption. The main findings underline the negative impact of corrupt practices
on economic diversification in Algeria. It was also found that a 1% increase in corruption control leads
to an increase in economic diversification of 11.89% and 13.06% in the short and long term respectively.
The results also reveal that the rate of improvement in economic diversification brought about by
replacing Algeria's corruption control scores with those of Qatar is estimated at around 12.59% and
19.17% in the short and long term, respectively.
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Governance and Sustainable Development Goals: An Applied Study in
Arab Countries

Musaab Mousa
Ahmad AL-Qassar

Abstract

The primary objective of this study was to assess the influence of World Bank-issued good governance
indicators on the attainment of sustainable development goals in 21Arab countries from 2000 to 2022,
utilizing panel data regression. Additionally, the research aimed to investigate the intermediary role of
government size in the link between governance and sustainable development goals. Finally, the study
aimed to measure the impact of both the Arab Spring disturbances and the extent of dependence on oil
in the proposed regression model. The findings suggest that most governance sub-indicators
significantly affect the achievement of sustainable development goals. The size of the government plays
a limited role as an intermediary variable, specifically in relation to “regulatory quality” and "rule of
law" indicators. The results also indicate a negative impact of the Arab Spring unrest on the connection
between governance and sustainable development goals, whereas an oil-based economic structure has a
positive impact on this relationship.
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sl all il e

Jsall s 3 siall Auslians Aaal) il (30 %50 1 dsmglall 3lsall Zanliss
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2013 L3 2011 e ymay puigs v
i i Loaasl) Jeall pia
Dalai Al Joall 8 aaloll digluse e DA (0 Bdadi e Jga9 dabads Jod O
g * OILVA sy

¢ suenl) Jacs ial€ A pal) il yiial gl il eleanyl) (ians (3) o) Jsaad) cpaay
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Aaal) Clyiial peasl) Slelas) 1(3) W) Jsaal

Observations Mean Median Maximum Minimum Std. Dev.
SUDEV 483 59.27 60.22 72.93 43.21 7.952992
GOV1 483 19.377 20.19 56.52 0.50 11.76560
GOV2 483 29.797 25.71 92.46 0.01 25.85901
GOV3 483 36.83 40.48 90.48 0.01 25.90511
GOV4 483 36.46 38.86 82.86 0.01 25.29946
GOV5 483 37.01 40.85 81.43 0.01 24.65347
GOV6 483 38.35 36.59 92.89 0.01 27.57989
GOVSIZE 483 0.165 0.156 0.623 0.0023 0.070485
GDPPC 483 11575.61 3960.93 98041.36 356.12 17039.44
INF 483 210.2 73.53 7359.09 1-0. 427.8
FDI 483 42.7 41.6 27.65 -10.95 3.69

-62-




G
shaill aga
) dagiag isai 2
desena it Cus Panel Data daslll cllyll  cad duhall clly coias
Fonglll Ukl st aladiid 2330 ¢2022-2000 522w i) dads DA Jgall [laalial) (0
5l Apeganill g Liial) pe Jaleiy 53 Time Series dgio)ll Judlad) dabaty &5)2e Ll s
Clwliadl ae Jabeni ) Cross Section Data uasll ahiall cilily ol saasa duie)
Gl dalles e Cldat VS Tl il (st pesy Loy Ao dge) dbi b
Glayie (g Ao pdll QYY) il JEllg sa3me die) 858 e Baaalie QULS (e lgaes 23 )
gy (e Algise ST il 8 el Lee gl e LSl A lekils dea (e dual)
Gilanyall Al aladinly Alsiad) Gllull s 3sei slae) & Al L Adlasy) i)
(Joll) clajiall daay (alaty Lasd nlibad) Joa ol il Ordinary Least Square (sl
U dila) @ (a1 dga (e ¢ (Hayakawa,2007) dusgnall il s jslam ¥ )
—ASeall Cihise) il uaially Al Charid) G L Lad)ll 3Dl ASlall o)
endogenous  alall saill i ) deSlall cyaiall Cangs (el iesal) daatill Calaa) (G
zaall LSl clyaiiall (any dilial ol ddlall Aol o wlidl) #3sall & growth
(Bock  Aplam¥l Aphill ) ecs S SLaBY Chie 5 me 3l L
. &Burlauf,2000)

il Tages ) psiially Sl il Lo Aule i) 283 s 5 ol e 5le
Jsall 8 Aalticsall et alaa] gaias 8 AaSsal) 3 jujan 8 dasSall aand aBgid) gl
A et 7 Spal) e (1) o8 Alslaal) s paall Ayl
SUDEV;; = ag; + 3, GOVy + 3 GOV; * GOVSIZE + FDI;,
+ GDPPC;, + INF;, + £, (1)
Laaad) DI T A gall Aol viesal) Zoatil) Calaal (383 Hdi5e ) uis SUDEV; Gus
Al Pa Ayl Joal) il iy sl 33y el AesSall ige cul GOViy ot
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J23 Jae ) o GDPPCyp cdindl Pl dlgall 8 aball wiaY) L) aas FDIjy
i) Pla dlgall (goiad) adaill Jaes INFj g sl & (gsiad) 24l
ikl -GG
alibad) Baga olad) .1

bl Baga Hlnal px cébmy\ Jalasll lguadliay bl Bigx (e éﬁ;ﬂ\ Uy
digoas =il e 2l cilypaiddl Autocorrelation Al Laliy¥l Lis) Loy (aee <o
cahylia) ety Zg jaal) culyaaiall dpiail) Jedlall Zpyginl Hlad) 25 WS (1 a8 salall) Jalasy)
Im—Pesaran—-Shin i), Levin—Lin—Chu jLid) LawYy Unit Root test sassll i

ol (8 LS alulod) bl pae Ul Bl 3s dgag (A dppall Loapdl) s Cas

H(4) &
Luhall clysial b Ll 1(4) &) Jaall
Cross-section | Levin-Lin-Chu | Prob. Im-Pesaran-Shin Prob.
SUDEV 21 -3.87892 0.0001 -3.78882 0.0001
GOV1 21 -5.57313 0.0000 -4.80327 0.0000
GOV2 21 -3.63115 0.0001 -3.55213 0.0001
GOV3 21 -1.50052 0.0467 -1.52191 0.0313
GOV4 21 -1.75954 0.0238 -1.61046 0.0492
GOV5 21 -3.31434 0.0005 -2.98729 0.0014
GOV6 21 -4.20441 0.0000 -3.5167 0.0002
GOVSIZE 21 -1.99523 0.0159 -1.61621 0.0447
GDPPC 21 -2.70783 0.0034 -0.63463 0.0228
INF 21 -2.1766 0.0353 -1.76923 0.0209
FDI 21 -1.55812 0.0424 -1.5618 0.0353

die AoV aiais Baasl) Jia e AA g padd) Agiejll Judladl DS o oy
Im- ,laal 5 Levin-Lin—Chu  jlasl (e <0 ddlas) ANV e Talae) 1(0) cssiesal
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Laliceal) Apatil) Cilanf (gaiat A daSoal) i Las) 2
Jedldl 3Ll (530 (bl (Hausman,1978) Hausman jlaal it e falae)
Fixed Effects Method Za,tll culyusill dayla gudad 5 caill e gilajha (uilady Al
Ll @yl Ak o %5 oo B gl (ggiwe 25 Cun Jaad) 23l g 4 FEM
ol G (Apedll) Alad) cibuidl 1 2 5ils 3l clales gl dsliall dalll s
el 138 3 Ay yeall Jslandl e el ghall 8 minse 58 LS ol
Loaril) Calaal 3t alill sl o L laai¥) 2 3sas il (3) A gand) Cpenaly
" Alieal) ) puaially ") diceall

) clal) — sV g 3ga i il 1(3) o8y Jgaadl

Dependent Variable: SUDEV Bl jurial) O g dagSal) ana” Jasgll uicial)
Variable Coefficient *Prob. Coefficient *Prob.

C 51.88611 0.0000 51.86358 0.0000
GOV1 0.098952 0.0002 0.064718 0.0051
GOV2 0.084847 0.0000 0.086211 0.0272
GOV3 0.290298 0.0000 0.308106 0.0104
GOV4 0.165707 0.0000 0.259548 0.0344
GOV5 0.188765 0.0000 0.455658 0.0000
GOV6 -0.043043 0.1121 -0.234457 0.19984
FDI 0.254957 0.0010 0.248029 0.0018
INF -0.011200 0.3351 -0.005662 0.5801
GDPPC 9.45E-05 0.0001 7.17E-05 0.0047
GOVAGOVSIZE 0.590166 0.0046
GOV5GOVSIZE 1.869959 0.0254
Adj R- squared 0.460830 0.497563

Prob (F-statistic) 0.000000 0.000000

Correlated Random Effects - Hausman Test

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.*
Cross-section random 39.302169 9 0.0000

%5 Ligindl (ggine *
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Dependent Variable: SUDEV Jasagll jiall ¢y g Ao gal) aaat Jasugll jaiial)
Variable Coefficient Prob.* Coefficient Prob.*
C 52.48267 0.0000 50.42207 0.0000
GOVl 0.090673 0.0006 0.152788 0.0051
GOV2 0.090213 0.0000 0.075867 0.0272
GOV3 0.295570 0.0000 0.394608 0.0104
GOV4 0.168535 0.0000 0.412272 0.0344
GOV5 0.190035 0.0000 0.517752 0.0000
GOV6 -0.047498 0.0987 -0.254923 0.1030
FDI 0.288796 0.0002 0.145513 0.0018
INF 0.005860 0.5893 -0.005662 0.5801
GDPPC 9.33E-05 0.0001 0.000127 0.0047
GOV4AGOVSIZE 1.399589 0.0046
GOV5GOVSIZE 2.044820 0.0254
ARABSPR -2.632000 0.0075 -1.637072 0.0047
Adj R- squared 0.476530 0.502598
Prob(F-statistic) 0.000000 0.000000
Correlated Random Effects - Hausman Test
Test Summary Chi-Sq. Statistic Chi-Sqg. d.f. Prob.*
Cross-section random 42.058097 11 0.0000
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Aaliceal) Aaiil) Cifan] (gaiaty LaSoal) G Lo ABDlall B Jaill) o alaiey) AT jlaal 4

LeSoal) il alay Lod Adaitil) yue g Adatil] Ayl Joall (g Lo colAY) Ll Cang
Jia 8 1 dai) (bl z3saill AT ety it d8lia) ol ol ticadl) doatill Caloal (3 b
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Jaial) e slaiey) A adloals dall eyl i) 2 3sas i i (5) a) Jsaal

Dependent Variable: SUDEV Josgll padiall O g dagSal) ana’ Jasugll uiiial)
Variable Coefficient *Prob. Coefficient *Prob.
C 50.10936 0.0000 49.91494 0.0000
GOV1 0.131553 0.0000 0.197930 51000.
GOV2 0.094261 0.0000 0.078635 0.0272
GOV3 0.261450 0.0000 0.432240 0.0104
GOV4 0.167048 0.0000 0.446387 0.0344
GOV5 0.213537 0.0000 0.520043 0.0000
GOV6 -0.041235 0.1165 -0.305218 0.1050
FDI 0.147558 0.0565 0.121012 0.0018
INF 0.003966 0.6894 0.003759 0.7052
GDPPC 0.000149 0.0000 0.000130 0.0047
GOV4GOVSIZE 1.577312 0.0046
GOV5GOVSIZE -2.039711 0.0254
OILVA 4.039725 0.0000 4.857655 0.0000
Adj R- squared 0.519504 0.537605
Prob(F-statistic) 00.00000 0.000000
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Dependent Variable: SUDEV Josgll padiall O g dagSal) ana’ Jasugll uiiial)
Variable Coefficient *Prob. Coefficient *Prob.
Correlated Random Effects - Hausman Test
Test Summary Chi-Sq. Statistic Chi-Sq. d.f. * Prob.
Cross-section random 45.539625 10 0.0000
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country CODE

United Arab Emirates ARE
Bahrain BHR
Comoros COM
Algeria DzZA
Egypt, Arab Rep. EGY
Iraq IRQ
Jordan JO
Kuwait KWT
Lebanon LBN
Libya LBY
Morocco MAR
Mauritania MRT
Oman OMN
Qatar QAT
West Bank and Gaza WBG
Saudi Arabia SAU
Sudan SDN
Somalia SOM
Syrian Arab Republic SYR
Tunisia TUN
Yemen, Rep. YEM
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Sample: 2000 2022

Included observations: 483
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FDI GDPPC GOV1 GOV2 GOV3 GOV4 GOV5 GOV6 GOVSIZE INF SUDEV
FDI 1
GDPPC -0.07739 1
GOvV1 0.099196 | 0.054772 1
GOv2 0.013011 | 0.672774 | 0.264379 1
GOV3 0.16666 0.638749 | 0.339381 | 0.713946 1
GOv4 0.080727 | 0.003134 | 0.348069 | 0.669416 | 0.930608 1
GOV5 0.106034 | 0.629598 | 0.382012 | 0.736099 | 0.929863 | 0.922406 1
GOV6 0.127555 | 0.582176 0.40975 0.716817 | 0.890726 | 0.881667 | 0.925132 1
GOVSIZE | -0.12988 -0.02916 | 0.110775 | 0.038273 | 0.003623 | 0.037867 | 0.070634 | 0.080126 1
INF -0.07108 -0.15349 -0.20484 -0.26253 -0.30415 -0.29844 -0.30384 -0.30695 -0.07637 1
SUDEV 0.004545 | 0.200423 | 0.362767 | 0.270234 | 0.573404 | 0.488481 | 0.556999 | 0.500925 0.12099 -0.19159 1
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The Role of Institutional Reforms in Economic Development in Arab
Countries: An Empirical Study

Suleiman Hamoud

Abstract

Firstly, this study aims to investigate the role of institutional reforms in supporting the economic
development process, by examining the effect of institutions on economic growth in Arab countries.
Secondly, the study examines the causal relationship between institutions and economic growth, in order
to determine the direction of this relationship. To this end, the Political Risk Index (PRI) was used as an
indicator of institutions, and the real economic growth rate was used to indicate economic development
in the Arab countries studied. The data were analyzed using a fixed-effects model. The results indicate
a positive effect of the ICRG political risk index on the real economic growth rate over the period
studied. Investment and population growth rate were also found to have a positive effect on the economic
growth rate. Finally, the results confirmed the existence of a statistically significant causal relationship
between the ICRG index and real economic growth.
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and lessons for Arab countries
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Abstract

Theoretical and empirical studies have shown that institutions are a major factor in determining the level of
economic growth and development in any country. This paper attempted to study the relationship between
institutional quality and economic growth and development for a sample of 9 6countries by applying factorial
methods to the institutional profiles database. It turns out that the heterogeneity and variation in levels of growth
and income in developing countries, especially Arab countries, are mainly due to differences in institutional
capabilities. Some countries were highlighted, such as China and Qatar, which succeeded in the process of
economic take-off, especially thanks to political stability and a high sense of national belonging, as well as South
Korea, which engaged in the process of catching up with developed countries thanks to institutional development
in several areas, such as tax management, infrastructure, and eliminating corruption. Finally, the paper focused on
the most important institutional areas that Arab countries must develop to accelerate their level of growth and
development.
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Institutions, Economic Development and Growth: International benchmark and lessons
for Arab countries

1. Introduction

Institutions now seem to play a central role in economic growth and
development. Theoretical and empirical studies have clearly shown that the
quality of institutional governance is one of the key factors in achieving
sustainable and inclusive economic growth. They also support the idea that
divergences in countries’ growth and development levels can be attributed,
in large part, to the quality of institutions. Thus, a similar allocation in terms
of geography, trade openness and natural resource endowment, does not
necessarily lead to a comparable level of income. This is the case, for
example, of some countries whose per capita income was low in the 1960s,
but which were able to initiate an intensive process of growth and economic
catch-up, enabling their standard of living to gradually converge towards
high-income country standards, thanks in particular to the establishment of
modern, high-performance institutions®.

In the Arab region, several countries have implemented a series of
reforms to improve institutional governance. The key question, then, is how
have these reforms impacted economic growth and development in these
countries? This raises the following issues: have these countries undertaken
the necessary reforms and measures to create institutions that contribute to
sustainable growth and development? What are the biggest challenges they
face? Why do countries have similar institutions, or similar governance
systems, but differ in terms of economic performance? Which institutions
are the most important for growth and development strategies? What role do
institutions play in economic take-off or catch-up processes such as those
initiated by emerging countries like China or South Korea?

Considering the importance of these topics and questions, this study
outlines, in the first section, a review of the theoretical and empirical
literature on the relationship between institutional quality and economic
growth. The second section describes the data used to analyze the
relationship between institutional quality and economic growth for a sample

@ Nicolas M., Ould Aoudia J. (2007). La bonne gouvernance est-elle une bonne stratégie
de développement ? Document de travail. DGTPE, n° 11. Accessed November 28 2023,
at : http://www.cepii.fr/institutions/doc/2007_11 DT_FR.pdf
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of 96 countries, as well as the positioning of Arab countries, applying
factorial methods to the Institutional Profiles Database (IPD) of 2009 and
2016, to shed light on the main institutions that are important in development
strategies. The third and fourth sections outline some successful country
experiences in economic and institutional development, using more detailed
data from the IPD 2016. They present the most important institutional
determinants necessary for Arab countries to achieve growth and catch up
with emerging and advanced economies.

2. Literature review on the link between the quality of institutions,
economic growth and development

According to North Douglas (1990), institutions are "the man-made
constraints that structure human interactions, whether political, economic or
social. They consist of formal constraints (rules, laws, and constitutions),
informal constraints (norms of behavior, conventions and imposed codes of
conduct), and the characteristics of their application”. He adds, "institutions
govern the behavior of individuals and organizations, structure incentives,
and provide a framework for economic exchanges"®.

Daron Acemoglu and James Robinson (2001), distinguished between
two forms of institutions that generate different development paths:
extractive and inclusive institutions. The former, supported by political
institutions, are designed to enrich an elite that benefits from economic rents
at the expense of the rest of the population. As for inclusive institutions,
political power is distributed democratically, enabling every individual to
benefit equally and fairly from growth and ensuring that property rights are
respected®.

The importance of institutions in achieving sustained economic
growth has been stressed by a number of economists. This is the case, for

@ North, D. (1990). Institutions, institutional change and economic performance.
Cambridge University Press. Last Accessed November 10 2023, at: doi
:10.1017/CB0O9780511808678.

© Acemoglu, D., Johnson, S., & Robinson, J. A. (2001). The colonial origins of comparative
development: An empirical investigation. American economic review, 91(5), 1369-1401.
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example, of Rodrik (1999), who underlines the importance of institutions®
in explaining long-term economic performance. This role has taken on
greater importance thanks to the emergence of a new school of economic
literature, known as New Institutional Economics, which mainly derives
from Douglass North, O. Williamson and R. Coase contributions®, and
seeks to extend the field of neoclassical economics by including institutional
analysis.

Additional theoretical and empirical studies exploring the factors that
explain international disparities in income levels between countries have
shown that those disparities are closely linked to differences in the quality of
the institutions implemented®. Rodrik, Subramanian and Trebbi (2002)
explain that "a similar allocation in terms of geography, trade openness and
natural resource endowment does not necessarily lead to a comparable level
of income. The differences observed have been explained, in particular, by
institutional divergences”. Rodrik and Subramanian (2003), for example,
demonstrate that, after neutralizing the effects of institutions in their model,
geography has, at best, a weak direct effect on income, although it has
notable indirect effects via the institutions by influencing their quality™. For
their part, Acemoglu, Johnson and Robinson (2004) show that the growth
gap between countries is mainly due to the difference in the guarantee of
property rights in these countries®.

® Rodrik, D. (November 1999). Institutions for high quality growth: What they are and how
they affect growth. In International Monetary Fund Conference on Second-Generation
Reforms, Washington, DC (pp. 8-9).

® See the bibliography for more details.

® Rodrik, M. D & Subramanian, M. A., Trebbi, M. F. (2002). Institutions Rule: The
Primacy of Institutions over Integration and Geography in Economic Development.
Working Paper No. 2-189. International Monetary Fund.
https://www.imf.org/external/pubs/ft/wp/2002/wp02189.pdf

( Rodrik, D., & Subramanian, A. (2003). La primauté des institutions (ce que cela veut dire
et ce que cela ne veut pas dire). Finances et développement, 31-34. International Monetary
Fund. https://www.imf.org/external/pubs/ft/fandd/fre/2003/ 06/index.htm.

® Acemoglu, D., Johnson, R., & Robinson, J. A. (2004). Institutions as the fundamental
cause of long-run growth (Working Paper No. 10481). Handbook of Economic Growth
1A: 386-472.
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Kormendi and Meguire (1985), Scully (1988), Grier and Tullock
(1989), Barro (1996) and Helliwell (1994) and Isham, Kaufman and Pritchett
(1997), Barro (1991) and Londregan and Poole (1992), ... have also
highlighted, across different country samples, the strong, positive
relationship between institutional indicators and economic performance.
Acemoglu, Johnson and Robinson; Rodrik, Subramanian and Trebbi;
Asterly and Levine; Kaufmann, Kraay and Mastruzzi, emphasize that a
country's level of economic development can be explained almost entirely
by the quality of its institutions(®).

These authors have also studied various aspects of the relationship
between institutions and economic development, noting a positive
correlation between civil liberties, as an indicator of the institutional
framework, and economic growth in most countries in their samples. Some
have focused on the relationship between political freedom (Fraser Institute)
and economic freedom (Freedom House), showing that the causal link runs
from political freedom to economic freedom. Barro (1991) and Londregan
and Poole (1992) show that instability and political violence lead to low
growth. Alesina and Perotti (1996) and Svensson (1998) find that political
instability has a negative effect on investment.

Indexes of corruption, bureaucratic quality and political stability®
are, according to Mauro (1995), positively and significantly related to
growth and investment. Using indexes estimating contract security and
property rights, Knack and Keefer (1995) show a positive effect of these
indicators on growth. For their part, Levine, R., & Easterly, W. (2002) show,
based on the global governance index of Kaufmann, Kray, Zoido-Lobation
(2002), that good governance positively and significantly affects growth.

An empirical study by Nawaz, Igbal and Khan (2014)*? to quantify
the impact of institutions on economic growth in selected Asian countries

©) References are detailed in the bibliography.

(9 These three indices are compiled by Business International (BI).

(1) Nawaz S., Igbal N., Khan M, (2014). The Impact of Institutional Quality on Economic
Growth: Panel Evidence. The Pakistan Development Review 53:1. pp. 15-31. Last
Accessed November 15 2023, at: https://www.researchgate.net/publication/
298713007_The_Impact_of Institutional_Quality_on_Economic_Growth_Panel_Eviden
ce.
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over the period 1996-2012(2 confirmed the significant role of institutions in
long-term economic growth. However, this impact differs between these
countries and depends on the level of their economic development. The
importance of institutions is greater in more developed Asian countries than
in less developed ones. As a comparison, an increase in the level of
institutional development in sub-Saharan Africa to reach the level of
developing Asia would imply an 80% rise in per capita income in sub-
Saharan Africa, i.e. from around $800 to over $1400 (International Monetary
Fund, 2003) 3,

Other studies have focused on the Middle East and North Africa
(MENA) region, particularly Arab countries. For example, a study
conducted by Imara and Jhonsa (2014) 4, using two-stage least squares
regression (TSLS), estimated for 197 countries the impact of an increase in
governance quality on per capita income. The results show a strong, positive
and statistically significant causal relationship between quality of
governance and per capita income. They also show that despite the relatively
poor performance of most countries in the region in almost all six World
Bank governance measures, the estimated levels of income/capita are higher
than for the majority of countries in the sample. This implies that they have
achieved a relatively high, but fragile®®, level of income due to weak levels
of governance.

(2 The study applied the Generalized Method of Moments (GMM) technique both
statically and dynamically with fixed effects.

(3) International Monetary Fund (2016). Growth and Institutions. World Economic
Outlook. April 2003. P.106. Last Accessed November 20 2023, at:
https://www.imf.org/en/Publications/WEO/Issues/2016/12/31/Growth-and-Institutions.

(4) Emara, N., Jhonsa, E. (2014). Governance and economic growth: The case of Middle
East and North African countries. Journal of Development and Economic Policies, 16(1),
47-71. Last Accessed November 25 2023, at: https://mpra.ub.uni-
muenchen.de/68683/1/MPRA_paper_68683.pdf.

(9 The fragile standard of living in most of these countries led to political tensions in
Tunisia, Egypt and Libya, where economic claims were one of the main motivating
factors.
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A follow-up study by Imara and Shiu® (2016) assessed the impact
of governance on economic growth for 188 countries, including 21 MENA
countries, using a "composite governance index (CGI)", determined on the
basis of World Bank governance indicators, and constant GDP/capita data in
purchasing power parity (PPP). It was found that GDP/capita increases by
around 2% if the CGI improves by one unit, and would double in seven years
if the CGI improves by five units. However, the effect of good governance
cannot explain the higher GDP/capita in most of the oil-producing countries
in the region. In other words, the majority of countries in the region have
achieved fragile levels of economic growth that do not depend on good
governance.

Elsewnhere, a study by Abdekaziz S., Ayman (2021) using the World
Bank's governance indicators analyzed the effect of institutional quality on
economic growth for a sample of 23 MENA countries over the period 1996-
2018. The results reveal a positive and significant effect of institutional
quality on economic growth in the region's high- and middle-income
countries. They also show that a good rule of law improves the business
environment and makes foreign direct investment more attractive, helping to
promote economic growth@?,

A study by Belkacem Al-Abbas“® (2024) analyzing the relationship
between institutions, growth and development of a sample of Arab countries
in 2022, found that a one-point improvement in the quality of institutions

(8 Emara, N., Chiu M., (2016). The Impact of Governance Environment on Economic
Growth: The Case of Middle Eastern and North African Countries. Journal of Economics
Library. Marsh. Last Accessed November 24 2023, at:
http://www.kspjournals.org/index.php/JEL/article/download/662/747.

(" Abdekaziz S., Ayman E. (2021). Institutional Quality and Economic Growth - An
Empirical Analysis on MENA Region. The Scientific Journal for Economics & Commerce.
Ain Chams University. Egypt. Volume 52 Issue 1 Pages 325-354. Last Accessed
November 12 2023, at:
https://jsec.journals.ekb.eg/article 227498 87915faad1b8765¢10851afd87eaf3dd.pdf.

Attt Al g lia e . olal) g Wadll 2 Dasly casasgal) 2] iy paimg Aunpal) Apatil ¢ aleal) alaly (1)
o 4 Cusl) Algy L Ladadill el sgaad) L Aalid) sl Slalies ascsgal) ZOaY) il g dusyal)
.2024
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would generate an increase in per capita income of around $1,714 in terms
of real purchasing power parity. This increase could reach $4,554 for
countries demonstrating good governance. It also shows that if the average
governance index rises by around 5.48 points, per capita income in Arab
countries will increase by an average of around 58% compared to its 2022
level. However, if reforms are adopted at the level of developing countries
(the standard deviation is 3.0), average income will rise by around 39%.

Overall, theoretical and empirical studies analyzing the relationship
between institutional governance, development and economic growth show
that high-income, fast-growing countries tend to have relatively strong
institutions, whatever the measure used, such as growth rates or volatility,
protection of property rights, corruption. In contrast, institutions tend to be
systematically weaker in countries with low economic development®®. So,
the guestion is what are these institutions that support high levels of growth
and development? This is what we intend to answer in this paper, using the
institutional Profiles Data base.

3. Institutions required for a sustainable economic development and
growth: an application of factorial methods to the Institutional
Profiles Database

3.1 Overview of the Institutional Profiles Database

The Institutional Profiles Database (IPD) was developed by the
French Ministry of Economy and Finance and the Agence Francaise de
Développement, in partnership with the Maastricht Graduate School of
Governance (MGSoG) and the Centre for Prospective Studies and
International Information (CEPII)@. It provides a measure of countries'
institutional characteristics by developing composite indicators based on
perception data. "Based on an economic approach, IPD covers a vast field of
institutions, collected through a survey of the French Ministry of Economy

9 International Monetary Fund, "Growth and Institutions". Op. it. P.98.

@) This work is part of a pluriannual research program entitled "Institutions,
Governance and Long-Term Growth", which aims to extend studies on the role
of institutions in the development process.
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and Finance and AFD offices abroad. These data have been enriched by other
indicators from other databases" (Meisel N., Ould Aoudia J., 2007) V),

So far, IPD has been produced in five editions: 2001, 2006, 2009,
2012 and 2016 (see table below). The 2016 edition covers 144 countries
(compared with 51 countries in 2001), representing all income levels®?? and
regions of the world, and almost 99.6% of the world's population and GDP.

Table (1): Features of the five IPD versions

IPD 2001 IPD 2006 IPD 2009 IPD 2012 IPD 2016
Number of countries covered 51 85 123 143 144
Number of variables @3 238 238 367 330 320
Number of indicators 96 96 133/93¢% 130 127

Source: CEPII.

The IPD presents indicators classified by both sector and institutional
function (table 2). The four sectors are as follows:

A) Public institutions, civil society;
B) Goods and services market;
C) Capital markets;

D) Labor market and social relations.

@) Meisel, N. & Ould Aoudia J. (2007). Une nouvelle base de données institutionnelle :
Profils Institutionnels 2006. Document du travail de la Direction Générale du Trésor et de
la Politique Economique (DGTPE). 2007/09.

@2According to the World Bank classification: low income, lower middle income, upper
middle income and high income.

@3The number of variables corresponds to the number of survey questions. They are then
aggregated to obtain the indicators. Variables and indicators are not necessarily
comparable from one edition to the next, as the questionnaire has evolved over time.

@4 The 2009 edition offers two variable aggregation structures, one with 133 (3-digit
indicators) and the other with 93 (2-digit indicators).
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The nine institutional functions are presented and defined as follows:

F1) Political institutions: functioning political institutions, public rights
and freedoms, legality and legitimacy of public authorities;

F2) Security, law and order, control of violence: Security of people and
property, control of domestic violence, external security;

F3) Functioning of public administrations: Transparency and efficiency
of public action, control of corruption, independence and level of
enforcement of justice, governance of natural resources, autonomy of
organizations;

F4) Free operation of markets: Privatizations and nationalizations, price
and interest rate liberalization, labor market flexibility;

F5) Coordination of stakeholders, strategic vision and innovation:
Government capacity to align interests and anticipations, authorities'
strategic vision, technological absorption capacity;

F6) Security of transactions and contracts: Respect for property and
contract rights, handling of commercial disputes;

F7) Market regulation, social dialogue: Competition in goods, services
and capital markets; regulation and supervision of the financial system;
social dialogue;

F8) Openness: free movement of goods and services, capital, people and
information;

F9) Social cohesion and social mobility: Social and regional stability, equal
treatment (according to gender, ethnicity...) within traditions and formal
institutions, solidarity (traditional, institutional), social mobility.
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Table (2): Institutional Profiles Database Structure

Sector -A- -B- -C- -D-
Public Markets for Capital Labor market
Function institutions, civil goods and market and social
society services relations
1. Political Civil liberties and Trade union
Institutions freedoms freedoms and
pluralism
2. Security, law and | Security of
order, control of | persons and
violence goods
3. Functioning  of | Transparency, Ease of starting
public control of | abusiness
administrations corruption,
judicial
independence

4. Free operations

Proportion  of

Proportion  of

Labor market

of markets the private | the private | flexibility
sector, sector, Central
privatizations, Bank
price independence
monitoring and
control
5. Coordination of | Ability of the | Technological | Venture capital | Vocational
stakeholders, State to make a | environment of training
strategic vision, | decision, firms
innovation coordination  in
the public sphere,
cooperation  of
stakeholders
6. Security of | Security of | Information on | Bank Compliance
transactions and | property  rights | firms, guarantees, with
contracts and contracts, | information on | information on | employment
business law, | the quality of | banks and listed | law
insolvency law goods, companies
intellectual
property
7. Market Competition Competition Social dialogue
regulations, social regulation, regulation
dialogue corporate banking
governance prudential rules

and supervision
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Sector -A- -B- -C- -D-
Public Markets for Capital Labor market
Function institutions, civil goods and market and social
society services relations
8. Openness Freedom of | Trade Capital Freedom of
movement of | liberalization liberalization movement  of
persons and workers
information
9. Social cohesion | Equal treatment, Microfinance Social mobility,
and social | solidarity Labor market
mobility segmentation

Source: Bertho F., (2013). Presentation of the Institutional Profiles Database 2012 (IPD 2012).
Les Cahiers de la Direction Générale du Trésor — No. 2013-07. July. p. 8.

3.2 Public and private institutions at the international level (2009-
2016): positioning of Arab countries

The selected sample covers all income levels and regions of the
world: 2 North American countries, 17 Latin American and Caribbean
countries, 27 European and Central Asian countries, 12 East Asian and
Pacific countries, 3 South Asian countries, 14 MENA countries and 24 Sub-
Saharan African countries, for a total of 96 countries. By income level, it
comprises 35 high-income countries, 26 upper-middle-income countries, 23
lower-middle-income countries and 15 low-income countries.

Two Principal Component Analyses (PCA®)) were applied to the
aggregated single-digit database including 26 composite indicators: the first
based on the 7 public governance indicators and the second on the 19 private
governance indicators. The purpose is to summarize the countries’
information according to two main factorial axes reflecting the most
significant public and private institutional characteristics, in order to analyze
the positioning of the projected countries on the plan made up of the first
predominant factorial axes obtained from the two PCAs. Both analyses are

(25 PCA is an exploratory technigque based on a linear transformation of quantitative data in order to

summarize the relationships between variables using as small a set of factors as possible, without
losing information. This tool for compressing and synthesizing information is very useful when
dealing with large quantitative databases to be processed and interpreted. It is also highly effective
for constructing aggregate indicators.
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relevant, as shown by the KMO index, which is close to 1, and Bartlett's
Sphericity test, with a probability equal to zero (Table 3):

Table (3): PCA tests

Public institutions indicator

Private institutions indicator

KMO index and Bartlett test KMO index and Bartle fest
Kaiser-Meyer-Olkin index of measuring the 8N Kaiser-Meyer-Olkin index of measuring the quality of 870
quality of sampling sampling
Sphericity test of Chi-square approx. | 619,584 | | Sphéricitytest of Bartlett  Chi-square approx. 1341,108
Bartlet dd 21 dd fn

Signification 000 Signification 000
SPSS outputs.

The first public governance factor (mainly defined by (table 6) the
functioning of public administrations (A3), coordination of actors, strategic
vision, innovation (A5) and social cohesion and mobility (A9)) explains
67.79% of all information contained in the database (table 4). For its part,
the information explained by the first private governance factor (determined
mainly by indicators (table 6) linked to the security of transactions and
contracts in the goods and services market (B6), labor market segmentation
and social mobility (D9) market regulation and social dialogue in the goods
and services market (B7)) explains 43.18% of all information (table 5).

Table (4): Total variance explained (Public governance Factor 1)

Factor Initial eigenvalues Sums extracted from load squares
Total | % of variance | % combined | Total | % of variance | % combined
1 4,746 67,797 67,197 4,746 67,797 67,197
SPSS output.
Table (5): Total variance explained (Private governance Factor 1)
Factor Initial eigenvalues Sums extracted from load squares
Total | % of variance | % combined | Total |% of variance | % combined
1 8,206 43,189 43,189 8,206 43,189 43,189
SPSS output.
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Chart (1) : International positioning of countries according to public and private
governance indicators

Private Governance Indicator

nnnnn

2 MRT16
20 |4=0,02+0,9

R Linéare = 0,834
20

Public Governance Indicator

SPSS output. Source: IPD 2009 and 2016, authors' calculations.

The relationship between public and private governance indicators
was tested by projecting the sample of countries on a plan that juxtaposes,
on the x-axis, the first factorial axis of the public governance indicators with,
on the y-axis, the first factorial axis of private governance indicators (Chart
1). Overall, several conclusions can be drawn from the projection results:

® There is a strong, positive relationship between public and
private governance institutions (coefficient of determination R2
of the regression line = 83.4%).

®  The projection (Chart 1) shows four groups of countries classified
according to their economic and institutional performance:

- Towards the top right of the chart 1, countries of group (G1)
which constitute a reference for good governance and advanced
economic development are concentrated, notably the countries
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of North America and Central and Eastern Europe, associating
high levels of micro-governance (private) and macro-
governance (public).

In the center of the same chart, two groups of countries stand out:
The upper middle group (G2) of countries that have
successfully strengthened their public and private governance
systems and are in transition to the reference group (G1). These
are, mainly, certain European countries (Italy, Cyprus), Asian
(Japan, Hong Kong), of MERCOSUR (Colombia, Uruguay) and
Sub-Saharan Africa (South Africa, Ghana). Arab countries
include Kuwait, the United Arab Emirates, Bahrain, Oman and
Qatar. The lower middle-ranking group (G3) is made up of
countries committed to an economic and institutional catch-up
process, notably a few countries in Europe (Romania and
Russia), Latin America (Mexico, Argentina), Asia (China,
Indonesia, Thailand, and India), the Arab region (Saudi Arabia,
Bahrein, Jordan, Morocco, Algeria...) and Sub-Saharan Africa
(Senegal, Kenya, Congo ...). The Arab and Asian regions are
breeding grounds for countries in transition that have already
implemented a package of reforms, stimulus packages and
correction action plans to improve their economic and
institutional environment.

Towards the bottom of the regression line stands group (G4) of
countries with low levels of public and private governance,
including a number of Arab countries (Sudan, Lebanon, Tunisia,
Egypt, Mauritania, etc.), Asian countries (Pakistan) and Sub-
Saharan African countries (Angola, Nigeria, Gabon, etc.). The
low level of governance could be explained by the weak actions
of the various stakeholders (public administration, executive,
legislative and judicial power, civil society, ...).
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Table (6): Composition of public and private governance factors from the two PCAs

PCA Factors

Composition of top factors ranked by importance

Public governance indicators:

(A. Public institutions, civil society)

A3: Functioning of public administrations;
A5: Coordination of stakeholders, strategic vision,
innovation;

A9: Social cohesion and social mobility.

Private governance indicators:
Market B for goods and services;

Market D for labor and social relations.

B6: Security of transactions and contracts;

B7 : Market regulations, social dialogue.

D9: Social cohesion and social mobility.

Source: Compiled by the authors from SPSS outputs

Table (7): Evolution of public and private governance scores between 2009 and 2016

(in points)
Pays Public governance indicator Private governance indicator
Algeria 0,01 -0,51
Egypt -0,56 -0,56
Jordan -0,81 -0,78
Koweit 0,59 -0,37
Morocco -0,11 -0,09
Oman -0,02 0,07
Tunisia -1,12 -1,45
Bahrein -0,28 -0,51
United Arab Emirates -0,07 0,22
Lebanon -0,58 -0,56
Libya -2,36 -1,99
Qatar 0,30 0,78
Saudi Arabia 0,30 0,27

Source: Authors' calculations (SPSS)

Dynamic analysis (table 7) between 2009 and 2016, according to 1
Digit IPD, of the position of Arab countries shows that Qatar (+0.3; +0.8)
and Saudi Arabia (+0.3; +0.3) have made positive progress in both micro and
macro-governance. Countries such as Kuwait (+0.6; -0.4) and Algeria
(+0.01; -0.5) improved their position, especially in terms of public
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governance indicators. Others, such as Oman (-0.02; +0.07) and the United
Arab Emirates (-0.07; +0.2) showed progress, particularly in private
governance (table 6).

At this level, we are interested in identifying the most relevant public
and private governance institutions that characterize the different country
profiles. To this end, we will conduct a more detailed analysis in the
following section, using 3-digit data from the IPD 2016.

3.3 Which institutional indicators matter for sustainable growth and
development? In-depth analysis of governance indicators (IPD 2016)

In this section, the analysis will focus on 117, 3-digit indicators for
the same sample, in order to identify the most relevant institutions that
characterize the different country profiles. The application of PCA seems
relevant, as shown by the KMO index (0.723) and Bartlett's Sphericity test
(with significance equal to 0). Two main factorial axes were selected,
capturing nearly 51% of the information.

Table (8): Total variance explained

Initial eigenvalues Sums extracted from load squares
[ (1) 0, o
Factors Total A’ ol A’ Total /0 w! A)
variance combined variance combined
1 36,152 142,037 42,037 36,152 42,037 42,037
2 7,622 |8,862 50,900 7,622 8,862 50,900

Source: SPSS output

The first (horizontal) x-axis, which explains 42,03% of the total
variance (table 8), is determined by institutional indicators relating to the
formalization of rules (efficiency of public administration and justice,
social cohesion and mobility, and security of transactions and contracts)
(table 9). The positioning of the most developed countries, in Europe and
Asiaas well as North America, is highly correlated with the first axis (Chart
2), indicating a positive relationship between the quality of institutions and
the economic performance of these countries.
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Table (9): Horizontal x-axis explanatory items classified by market and importance (IPD

2016)
Items labels [ Scores on axis 1
Market A. Public institutions, civil society
A305 | Functioning of the justice system 0,901
A302 | Level of corruption 0,875
A507 | Quality of the public policy making process 0,850
A602 | Trade justice 0,844
A300 | Reliability of official economic information 0,821
A509 | Adaptation and innovation 0,643
A303 | Efficiency of the tax administration 0,797
A904 | Equal treatment by the State 0,796
A906 | Institutional solidarity 0,769
A604 | Termination of contracts by the State -0,636
B. Markets for goods and services
B602 | Respect for intellectual property 0,835
B601 | Standardisation of information on the quality of goods and 0,828
services
C. Capital market
C900 I Significance of microfinance -0,612
D. Labor market and social relations

D900 | Quality of public services (provided by the public sector) 0,829
D903 | Barriers to upward social mobility 0,796
D402 | Significance of informal work 0,793
D902 | Significance of child labor 0,78

Source: Compiled by the authors from SPSS outputs

The projection of countries (Chart 2) on the horizontal x-axis shows

the gap between the institutional profiles of developed and least developed
countries. These countries, on the left side of the axis, have rather
heterogeneous profiles, characterized by low compliance with regulations
compared to other countries in the sample, and where the level of
corruption, barriers to social advancement and informal work are
significant. However, these countries are characterized by the importance
of microfinance, whether informal or institutional.
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The vertical y-axis, which captures 8,8% of the total information, is
determined by the institutional variables related to the degree of
government interventionism and freedom of functioning of markets (table
10). It seems, however, to characterize the least developed countries, which
have heterogeneous profiles®®).

Chart (2) : Projection of countries according to the first two factors of the principal
component analysis (PCA)
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Source: IPD 2016, Authors’ calculations (SPSS).

@5 This explains the funnel shape of the country projection, which illustrates a high degree
of homogeneity of institutional profiles among developed countries, compared with the
sample, which is highly heterogeneous on both the first and second axes.
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Table (10): Vertical y-axis explanatory items classified by market and importance
(IPD 2016)

Items labels [ Scores on axis 2
Market A. Public institutions, civil society

A309 Freedom to establish and operate organizations | 0,704

B. Markets for goods and services

B400v | Significance of public companies to the economy 0,64

Significance of the public sector in the delivery of public
B401 | 0 ee 0,613

B703v | Scale of public ownership -0,605
C. Capital market
C400v | Weight of State-owned banks 0,566

Source: Compiled by the authors from SPSS outputs

The vertical y-axis contrasts two sets of countries: Towards the
bottom of this axis, the countries marked by the importance of State’s action
in political and social economic regulations are projected, mainly China,
Turkey, Russia and, on the Arab side, Oman, Qatar, the United Arab
Emirates, etc. However, these economies are characterized by strong public
support for innovation and public and private R&D. Towards the top of the
axis, there are countries that guarantee the freedom of creation and
functioning of organizations with respect to political powers and the
freedom of functioning of markets®” in which the State’s presence is
relatively weak. These countries are, mainly Romania, Senegal, Gabon,
Haiti, Madagascar, Benin and, on the Arab side, Lebanon and Jordan.

According to Rodrik (2013), "the most prosperous economies have
not been those with the least state intervention. China and India, two of the
most prosperous emerging countries, have a high level of state involvement.
Indeed, extreme forms of intervention, such as central planning, stifle
private activity and are therefore detrimental to growth. However, in
countries that have adopted an intermediate model between central planning

@7 These economies are characterized by a low market share of public banks in the banking
sector.
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and the « laissez-faire », i.e. most countries, a reduction in state intervention
does not necessarily appear to be conducive to growth»®@®,

At this level, the question is: why do countries with similar levels
of governance have very different economic performances?

3.4 Discriminant analysis of governance factors by level of development

To answer the previous question and explain these differences in
income level between countries, a discriminant factor analysis (DFA) has
been carried out, which will first identify the institutional indicators that
most specify each group of countries sorted, beforehand, by income level,
minimizing the intra-group variance (within each group) and maximizing
the inter-group variance.

The statistical tests relating to this analysis confirm the relevance of
the results obtained (Table 11). Indeed, the Box test statistic is high, and the
Fisher test probability tends towards 0. In addition, the low value of Wilks'
Lambda and its probability tending towards O testify to the relevance of the
analysis.

Table (11): Box test and Lambda of Wilks (DFA)

Box test (DFA) Lambda of Wilks
Box Test 97,732 Functions  Lambda Chi-
F Approx. 2,027 Tests of Wilks square ddl Sig.
ddi1 42
ddI2 6351,797 Fromlto2 126 181,274 12,000
Sig. ,000 2 727 27,911 5 ,000

Source : IPD 2016, SPSS outputs

@8) Rodrik, D. (2013). The past. Present and Future of Economic Growth. Global Citizen
Foundation  Working  Paper. Last Accessed December 14 2023, at:
https://drodrik.scholar.harvard.edu/files/dani-rodrik/files/gcf_rodrik-working-paper-1_-6-
24-13.pdf
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Chart (3): Discriminant function
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Two discriminating functions are thus identified, showing different
groups of countries. The identification of the variables that define those
functions is based on the analysis of the structure matrix, which displays the
correlation coefficients between the introduced institutional variables and
these discriminant functions (table 12). Thus, the first function is strongly
correlated with indicators relating to the territorial coverage of public
services, the level of corruption, the significance of informal work, the
standardization of information on the quality of goods and services and the
efficiency of the tax administration, whereas the second function is correlated
with the "national feeling” indicator, which indicates whether the sense of
national belonging is strong within a country.
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Table (12): Structure matrix

Institutional variables/items 1 Fonctions >
A905: Territorial coverage of public services 0,70* 0,23
A302 : Level of corruption 0,66* -0,20
D402: Significance of informal work 0,55* -0,40
B601: Standardisation of information on the 0,50* 0,45
quality of goods and services
A303: Efficiency of the tax administration 0,33* 0,02
D401 : Mobility of workers 0,19* 0,18
A900v : National feeling 0,13 0,60*
Combined intragroup correlations between discriminant variables and
canonical standardized function variables are ordered by the absolute size of the
correlations within the function.

* Largest absolute correlation between each variable and the discriminant
function.

Source: IPD 2016, by the authors (SPSS).

These indicators discriminate between three groups of countries
(high, middle and low income, see chart 3), showing that the group of
developed countries records high scores on both discriminant functions, in
contrast to the third group of low-income countries, notably those in Sub-
Saharan Africa, which is characterized by low scores on both discriminant
functions. The second group of countries with heterogeneous income levels
is rather marked by an intermediate level linked to both discriminating
functions. However, some countries show high scores on the second
function, reflecting a strong sense of national belonging, notably Qatar,
China and Ethiopia.
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Chart (4): Good governance, medium/long-term growth and convergence
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Source: IPD 2016, by the authors (SPSS).

This classification shows that improving indicators relating to the
second discriminating function enables countries to engage in an economic
taking-off process (among emerging countries such as Qatar and China). On
the other hand, strengthening indicators relating to the first discriminating
function ensures that countries are engaged in a process of economic and
institutional catch-up towards the developed countries that have reached
economic maturity and are continuing to improve their governance systems
by formalizing economic, political and social regulation. As a result, we can
notice from chart 4, that countries are considered in an economic take-off
process, by moving from group 3 to group 2, and in an economic catch-up

process, by moving from group 2 to group 1.
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4. Institutional determinants for economic take-off: the experience of
China and Qatar

Among the G2 countries, China and Qatar are among those that have
successfully completed their economic take-off process (sustainable
acceleration of economic growth), justifying a strong sense of national
belonging and exemplary solidarity.

Chart (5): Progress of Qatar and China institutional indicators according to 1-digit IPD
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Source: IPD 2016, by the authors.

4.1 China: best practice for solidarity and economic performance

Assuming that development cannot be based on ethnic divisions and
stereotypes, and that solidarity and a sense of national belonging are
important factors in any development, China, despite the existence of more
than fifty ethnic groups, has built up remarkable national solidarity, mainly
thanks to Mao Zedong, to defend the interests of the people rather than any
ethnic group.

It's also due to the many successful reforms (military, cultural,
ideological and political revolutions) that today China is a global economic
power. It has achieved one of the highest growth rates in the world. The
population has demonstrated a significant improvement in its standard of
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living, which is estimated to be 10 times higher than it was ten years ago.
The country has also made great progress in several areas: diplomatic,
military, infrastructure, technology, and so on. It has worked to maintain
both a communist policy and to develop an increasingly liberal economy.
The question is, with such economic and social success, why does China
rank so low in terms of institutional quality and governance?

Indeed, as the PCA analysis shows, the strong interventionism of the
public (communist) authorities defends the interests of a capitalist class over
other classes, resulting in some of the highest levels of inequality in the
world. This social tension, combined with an alliance between money and
politics, has led to a high level of corruption. This situation prevents the
population from having any real legal, political or administrative recourse,
and thus leads to a governance crisis. According to the sociologist Sun
Liping, "China is a society in rupture”, which is becoming harder to govern.
Corruption at the local level is leading to governance problems at the central
level. While the Communist Party remains, apparently, at the heart of the
decision-making process in China, many measures taken by the authorities
remain ineffective in practice” (Lantz, 2006)®?.

4.2 Qatar: A model of political stability and economic efficiency in the
Arab world

Over the past few decades, Qatar has made significant progress in
several areas, especially the economic sphere. According to the latest Global
Competitiveness Report released by the World Economic Forum and the
IMD World Competitiveness Yearbook published by the Institute of
Management Development (IMD) 9, Qatar is the second most competitive
economy in the Arab world. It has recorded rapid economic growth to
become one of the richest countries in the world, with per capita real GDP
reaching US$ 87661 in 2022. The country has undertaken various reforms
to reduce its dependency on oil and gas, to diversify its economy (tourism,

@9 Lantz, F. (2006). Chine : les faiblesses d'une puissance. Alternatives Economiques, (3),
82.

@0 Institute of Management Development, 2023, “IMD World Competitiveness
Yearbook”. Last Accessed January 5 2024, at: https://worldcompetitiveness.imd.org.
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sport, etc.), to improve education and healthcare, and to promote sustainable
development. Projects such as National Vision 2030 have been launched to
achieve these ambitious goals and stimulate long-term economic growth®b.

Institutional quality is a key aspect of Qatar's ongoing development.
Political stability is a crucial factor and contributes to the country's economic
growth. Reforms and initiatives have been undertaken to modernize the legal
system, increase citizen participation and introduce political reforms. In
"The Global Competitiveness Report", the World Economic Forum®? ranks
the country 35" out of 141 countries for "The importance of institutions".
This result is due to various efforts, in particular measures to reduce the
burden of government regulation (6), and to improve the efficiency of the
legal framework in the evolution of regulations (7™).

The country has also implemented measures to improve the judicial
system (23 in terms of judicial independence), transparency and
anticorruption measures (31%), such as the creation of institutions like the
National Anti-Corruption Authority, the protection of property rights (18™),
etc. These measures created a propitious business environment and an
attractive investment climate, boosting investor confidence and thus
encouraging economic growth and development. In fact, according to an
opinion survey among business leaders, who were asked to select from a list
of 15 indicators that they considered key factors in economic attractiveness,
in addition to the economy's infrastructure and dynamism, responses
focused on the stability and predictability of policies (51.1% of
respondents), the competence of the government (42.0%), a competitive tax
system (33.6%), a business-friendly environment (32.1%) and a strong
judicial environment (31.3%)®%,

2006 sls/ s 2030 dshgll  ld Lgy  cgeanll phasll deldl asly) G
https://www.psa.gov.ga/ar/qnv1/Documents/QNV2030_Arabic_v2.pdf

32 World Economic Forum (2019). The Global Competitiveness Report. Last Accessed
January 8 2024, at:
https://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf.

@3 Qatar country Profile, Institute of Management Development (2023). IMD World
Competitiveness ~ Yearbook.  Last  Accessed January 6 2024, at:
https://imd.widen.net/view/pdf/zgoe2ebyb9/QA.pdf
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5.

Institutional factors required for economic catch-up

According to the results of the factorial discriminant analysis,

moving from G2 to the G1 « reference group » requires:

Increasing territorial coverage of public services, i.e. public schools,
basic healthcare services, drinking water, electricity and sanitation
networks, transport infrastructure and maintenance of solid waste
services disposal;

Fighting corruption in all forms, such as "petty" corruption between
citizens and the administrations, political corruption (vote buying,
illegal campaign financing, bribes ...), corruption between public
authorities and local businesses and corruption between public
authorities and foreign businesses;

Eradicating informal work in urban and rural areas;

Improving standardization of information on the quality of goods
and services, through the provision of information on the
implementation of a system of national or international norms and
standards (1SO, Codex ...);

Enhancing the efficiency of the tax administration by limiting fraud
in tax collection in non-exempt sectors of the economy, etc;

Improving the efficiency of employee mobility mechanisms, in
particular outplacement, requalification and professional mobility.
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Box 1: South Korea: a remarkable institutional and economic
development model

South Korea, as the PCA analysis shows, is one of the countries that has
successfully completed the process of economic take-off, characterized by a
good level of institutions. The country is one of the world's fastest-growing
economies, thanks to a strategic vision that has led to rapid industrialization,
continuous improvements in productivity, the power of its major groups
(Samsung, LG, Hyundai, SK), as well as R&D efforts and massive investment
in education.

From a real GDP per capita of less than US$200 in the 1960s, similar to the
least developed countries in Africa and Asia, it now exceeds US$35,000,
approaching the level of European Union countries (US$37,432 on average),
and by far superior to the Arab world (US$12,743)®. Since the 1960s, South
Korea's economic development has been based on a dirigiste approach. The
state plays a strategic role in identifying the most promising sectors for the
future and, through its close ties with the business community, implementing
its economic and sectoral policies. Generally speaking, the success of the South
Korean model is due in particular to:

» Strong investment in human resources, which since 2012 has led to one
of the highest literacy rates in the world, and 3" place in the TIMSS global
ranking of student performance in math and science®. The education
system is decentralized and school attendance is compulsory. The budget
allocated to national education represents 4.9% of GDP, and a significant
proportion of schooling is provided by the private sector (reaching 80% at
the university level).

> South Korea's population and culture are key factors in the country's
socio-economic development. The South Korean people have a socio-
cultural environment favorable to development, and have the benefit of
belonging to an ancient civilization that values education and the primacy
of the group over the individual. They have a strong sense of national
identity and a high level of cultural homogeneity and are not divided into
clans and ethnic groups.

» The development model is based on close connections between
government and business, as confirmed by measures such as directed
financing, import restrictions, and financing of strategic sectors. Similarly,
the state has promoted the import of raw materials and technologies at the
expense of consumer goods, and encouraged savings and investment over
consumption.
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» Prioritizing R&D: South Korea comes at the at the top of the list of
OECD countries that devote the largest share of their GDP to R&D, with
a budget of 4.9% of GDP in 2021, ahead of countries such as Japan (3.3%),
Finland and Sweden (3.2%), Denmark (3.1%), Austria (3.0%) and Taiwan
(3%)9,

> An original and unique industrial strategy: considered among the
newly industrialized countries, South Korea has built a growth model
based on exports. The government has forced companies to export and
compete with developed economies. It sets medium-term objectives,
finances a number of strategic sectors and protects emerging industries.
South Korea is also characterized by the preponderance of large
conglomerates called "Chaebols", which cover an extremely wide range
of business sectors. The major world-famous conglomerates are Samsung,
Hyundai, LG Group, Group SK, Posco, GS Group and Lotte.

(1) Source: World Development Indicators. World Bank. Last Accessed January 1st
2024, at: https://databank.worldbank.org/source/world-development-indicators.

(2) TIMSS & PIRLS International Study Center, Trends in International Mathematics
and Science Study (TIMSS 2019). Last Accessed January 5 2024, at:
https://timssandpirls.bc.edu/timss2019/

(3) Source: World Development Indicators. World Bank.

These indicators, which characterize the developed countries, relate
mainly to functions (3), (4), (6) and (9), which correspond respectively to
the functioning of public administrations, the freedom to operate markets,
the security of transactions and contracts, and social cohesion and mobility.
The G1 group includes European countries (Sweden, UK, Norway,
Germany, Netherlands, Finland, France, etc.), North American countries
(Canada and USA), Australia and Asian countries (especially South Korea
and Singapore).

The successful experience of these countries in economic and
institutional development deserves to be closely studied, in order to draw the
necessary lessons and insights. As an example, the keys to South Korea's
economic and institutional success, which led to the country's successful
catch-up process and transition to the high-income group, are presented
(Box 1). This practice is particularly interesting for developing countries,
especially those in the Arab world, to learn from it in a number of areas,
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enabling them to improve their governance and institutions as well as te
accelerate their economic growth and consequently escape the middle-
income trap.

6. Conclusion

Both theoretical and empirical studies have shown that the
importance of institutions is a key factor in determining a country's level of
economic growth and development. This study has identified the importance
of institutions for economic development, as well as the institutional reforms
that Arab countries should take into account to accelerate economic growth.
The IPD for a sample of 96 countries was analyzed, revealing a number of
findings:

®= A strong and positive relationship between public and private
governance.

® A strong correlation between good governance, defined by the
degree of formalization of the rules, and economic development in
the selected countries.

= Developed countries are united around formalized systems of good
governance (efficiency of public administration and justice, social
cohesion and mobility, and security of transactions and contracts).

= Developing countries, including Arab ones, are marked by
heterogeneous profiles classified into two groups: The first group of
countries with strong state intervention in economic, political and
social regulation, and high public support for innovation and R&D.
The second group includes countries with a low level of state
intervention, where the freedom of organizations to create and
operate, and the freedom of markets to operate, are preserved.

® The heterogeneity in the income levels of developing countries,
particularly Arab ones, is essentially explained by their institutional
capacities. Some countries, such as China and Qatar, have
successfully launched their economic take-off processes, while
others, such as South Korea, have successfully engaged in a catch-
up process towards developed countries.
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According to discriminant factor analysis, a stronger sense of
national belonging allows countries to engage in an economic take-
off process, as in the case of China and Qatar.

The consolidation of factors linked to territorial coverage of public
services, eradication of corruption and informal employment,
standardization of information on the quality of goods and services,
efficient tax administration and facilitated employee mobility,
ensure that countries are committed to a process of economic and
institutional catch-up towards the G1 reference group of developed
countries (such as South Korea). These countries, which have
reached a certain economic maturity, are improving their governance
systems through the formalization of economic, political and social
regulation rules.

Many Arab countries have opportunities to develop their institutions
and achieve sustainable growth and development. Yet challenges
remain, in particular high population growth, high levels of
unemployment, lack of transparency and citizen participation,
corruption, political instability in several countries, ... Overcoming
these challenges requires major efforts if Arab countries are willing
to engage in an economic take-off path, break out of the middle-
income trap and accelerate their catch-up process towards developed
countries.

Ultimately, it's worth mentioning that one of the limitations of this

work is that the IPD database has not been updated since 2016. It would be
interesting to analyze recent developments in terms of institutional quality
and their effects on the economic performance of the countries in our
sample, especially the Arabs ones.
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Code ISO-3
AFG
DzZA
AGO
ARG
AUS
AUT
BHR
BGD
BEL
BEN
BOL
BRA
BGR
BFA
CMR
CAN
CAF
CHL
CHN
coL
CoG
Clv
HRV
cuB
CYp

Country
Afghanistan
Algeria
Angola
Argentina
Australia
Austria
Bahrain
Bangladesh
Belgium
Benin
Bolivia
Brazil
Bulgaria
Burkina Faso
Cameroon
Canada
Central African Republic
Chile
China
Colombia
Congo, Rep.
Cote d'lvoire
Croatia
Cuba
Cyprus

Code ISO-3
DNK
EGY
EST
ETH
FIN
FRA
GAB
DEU
GHA
GRC
GIN
HKG
HUN
IND
IDN
IRN
IRQ
IRL
ITA
JPN
JOR
KEN
KOR
KWT
LVA

Appendix

Sample country list

Country
Denmark
Egypt, Arab Rep.
Estonia
Ethiopia
Finland
France
Gabon
Germany
Ghana
Greece
Guinea
Hong Kong
Hungary
India
Indonesia

Iran, Islamic Rep.

Iraq
Ireland
Italy
Japan
Jordan
Kenya
Korea, Rep.
Kuwait
Latvia

Code I1SO-3
LBN
LBY
LUX
MKD
MDG
MYS
MLI
MLT
MRT
MUS
MEX
MAR
Moz
NLD
NER
NGA
NOR
OMN
PAK
PAN
PRY
PER
POL
PRT
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Country
Lebanon
Libya
Luxembourg
Macedonia
Madagascar
Malaysia
Mali
Malta
Mauritania
Mauritius
Mexico
Morocco
Mozambique
Netherlands
Niger
Nigeria
Norway
Oman
Pakistan
Panama
Paraguay
Peru
Poland
Portugal
Qatar
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Code ISO-3
ROU
RUS
SAU
SEN
SGP
ZAF
ESP
LKA
SDN
SWE
CHE
TZA
THA
TGO
TUN
TUR
ARE
GBR
USA
URY
VEN

Country
Romania
Russian Federation
Saudi Arabia
Senegal
Singapore
South Africa
Spain
Sri Lanka
Sudan
Sweden
Switzerland
Tanzania
Thailand
Togo
Tunisia
Turkey
United Arab Emirates
United Kingdom
United States
Uruguay
Venezuela, RB
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Abstract

This study analyzes the progress of decarbonization in Arab countries by examining the interplay of various
economic and governance factors. The model specification includes CO, emissions per capita, real GDP per capita,
government effectiveness, financial development, renewable energy consumption, energy use, and the percentage
of urban population as key variables. Using data from 1996 to 2022 within a panel data framework, econometric
techniques were employed to investigate the long-term relationships among these variables. The findings are based
on a panel dataset of 12 Arab countries, selected based on data availability. The study employs Canonical
Cointegrating Regression (CCR), Fully Modified Least Squares (FMOLS), Dynamic Least Squares (DOLS), and
Robust Least Squares to investigate the determinants of CO, emissions. The analysis reveals that energy use
(ENUS), GDP per capita (GDPPC), government effectiveness (GVEF), and renewable energy (RENEN)
significantly influence CO, emissions across different econometric methods. Robustness checks confirm the
reliability of these results, highlighting the critical roles of these variables in understanding CO, emissions and the
effectiveness of robust regression techniques in addressing potential outliers and enhancing model accuracy. Panel
cointegration tests consistently demonstrate significant cointegration among the variables, indicating a long-term
relationship between them. These findings provide valuable insights into the interconnected dynamics of economic
growth, governance, energy consumption, urbanization, and CO, emissions in Arab countries. Understanding these
relationships is crucial for policy formulation and sustainable development strategies in the region.
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1. Introduction

Arab oil exporters have endured the challenges of the oil crisis in the 1980s,
the significant price drop in 2014, and the OECD countries' shift towards greater
decarbonization of economic activities. Despite these challenges, climate change
and the energy transition have become critical issues on the agenda (Beck &
Richter, 2022). Economically, export revenues are projected to decline due to
developments in the global economy, making it clear that future growth models
cannot depend on the steady flows of hydrocarbon revenues that have characterized
the past. This situation is further complicated by these countries' lack of
preparedness for the economic disruptions caused by climate change. In addition to
the decline in important tax revenues, the costs associated with extreme weather
events will continue to fluctuate. Addressing climate change and its consequences
will undoubtedly impose some costs on economic growth, but the costs of inaction
could be far greater (Hereher & El Kenawy, 2020) (Alnaser and Alnaser, 2020)
(Praveen et al.2020).

Addressing the pressing issue of climate change is a paramount global
concern. The repercussions, including escalating temperatures, water scarcity, and
extreme weather events, are already putting significant pressure on ecosystems and
human populations. Excessive hydrocarbon consumption is the primary driver of
greenhouse gas (GHG) emissions, which are the main contributors to global
warming. The global energy demand landscape is dominated by fossil fuels,
necessitating a transition to a low-carbon mode of production. This shift towards
clean energy is essential for decarbonizing the economy and mitigating the adverse
effects of climate change by reducing carbon emissions. Additionally, it supports
economic development by preventing energy poverty and enhancing access to
electricity, (IPCC (2014) Climate Change 2014).

Countries in the Middle East and North Africa (MENA) region are actively
seeking ways to transform their energy systems into low-carbon models. Many
Arab nations, having signed the Paris Agreement in 2016, have committed to
combating climate change. Consequently, these countries have set ambitious
objectives and formulated plans to increase renewable energy production while
reducing GHG emissions.

The Arab region has historically been recognized for its vast reserves of oil
and natural gas, which have significantly contributed to its economic growth and
development. Possessing approximately half of the world's known oil and gas
reserves, the region remains a cornerstone of the global hydrocarbons supply. In
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2017, it accounted for 37% of the world's oil production and 22% of global gas
production (Simone Tagliapietra (2019). Saudi Arabia is the dominant oil producer
in the region, with Iraq, the United Arab Emirates, and Kuwait following. In terms
of natural gas production, Qatar leads, followed by Saudi Arabia, Algeria, and the
United Arab Emirates (Figures 1 & 2).

However, overreliance on fossil fuels has not only contributed to global
carbon emissions but also exposed these nations to economic volatility due to oil
price fluctuations. In recent years, Arab countries have recognized the imperative
of transitioning to cleaner and more sustainable energy sources to address
environmental concerns, enhance energy security, and foster economic
diversification, Saidi H, EI Montasser G, Ajmi AN (2020).

The Arab region's significance in the global energy landscape cannot be
overstated. It harbors some of the world's largest oil and natural gas reserves,
serving as a cornerstone of the global energy supply chain for decades. This reliance
on hydrocarbons has been a double-edged sword, providing economic prosperity
while significantly contributing to carbon emissions. Consequently, Arab countries
are currently grappling with the urgent challenge of diversifying their energy
portfolio, reducing their carbon footprint, and embracing sustainable energy
solutions.

The objective of this paper is to propose hypotheses regarding the trends
and prospects for decarbonization and the transition away from hydrocarbons in the
Arab region. Climate change will disproportionately impact developing countries,
including Arab nations, due to their socio-economic conditions and geographical
locations. Higher temperatures, reduced agricultural productivity, and increasing
water scarcity are expected to have severe impacts. Additionally, measures to
combat climate change could bring energy security issues, as these countries rely
heavily on exporting oil and fossil fuel consumption, making them particularly
vulnerable to the physical impacts of climate change.

The study is structured as follows: Section one provides an introduction.
The second section presents the Initiatives for Energy Transition in Arab Countries.
This is followed by the third section, which discusses the Challenges and Barriers
to Energy Transition in Arab Countries. The fourth section highlights the Literature
Review. The fifth section is dedicated to model specification and data. Section six
focuses on the Empirical Findings. Finally, the seventh section provides the
conclusion of the study and offers a set of recommendations.
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1.1 Motivation and Rationale

Climate change action has become a significant concern for fossil fuel-
producing nations as they navigate the global shift towards decarbonizing
economies. The burning of fossil fuels is a primary driver of climate change,
necessitating cleaner and more efficient energy use to mitigate global warming,
(Perera & Nadeau, 2022) (Kabir et al.2023). This study investigates the implications
of decarbonization for Arab oil-producing countries, focusing on its impact on
national development strategies, inclusive development, and social welfare. It also
examines energy transition, its alignment with international commitments,
sustainable development pillars, and the guiding principles and policies for
economic diversification and job creation in the region.

In the 21st century, sustainability is paramount due to the challenges posed
by climate change and resource depletion. The Arab region, known for its oil
reserves and energy-centric economies, faces a critical juncture. This study aims to
understand and assess decarbonization and sustainable energy transition dynamics
in Arab nations. These countries play a crucial role in the global energy landscape,
and their decisions will impact global sustainability, energy security, and climate
change mitigation.

1.2 Research Problem

Arab countries face several challenges in managing climate change
mitigation, decarbonization, and the transition to clean energy sources. These
challenges include economic dependency on fossil fuels, social and political inertia,
and the need for substantial investments in new technologies and infrastructure. The
transition to sustainable energy is further complicated by regional conflicts, varying
levels of development, and differing national priorities.

Given these complexities, there is a critical need for a comprehensive and
nuanced understanding of the opportunities and problems associated with climate
change, decarbonization initiatives, and the transition to sustainable energy sources
in Arab nations.
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Figure (1): Natural gas (billion cubic meters per year)
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Figure (2): Oil (thousand barrels per day)
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The next section will delve into the specific initiatives undertaken by Arab
countries to transition towards cleaner and more sustainable energy sources. This
includes examining the strategies, policies, and projects that are driving the shift
from fossil fuels to renewable energy within the region.
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2. Initiatives for Energy Transition in Arab Countries

The global shift towards decarbonization, highlighted by projections from
the International Energy Agency (IEA) and OPEC, offers both challenges and
opportunities for the Middle East. To meet the net-zero target by 2050, the IEA
advocates for ceasing investments in fossil fuels and reallocating capital towards
reducing carbon emissions (IEA, 2021).

Energy investment and the transition to sustainable energy sources are
critical for the future of our planet. Climate change is a well-recognized and
documented issue. In September 2016, the Paris Agreement was signed by 115
countries at the United Nations headquarters in New York (Terstad, 2020; Guzovi¢
etal., 2023). This agreement included commitments from each signatory, known as
Intended Nationally Determined Contributions (INDCs). Article 2 of the Paris
Agreement outlines specific goals for mitigation, adaptation, and financial support.
The primary aim of the Agreement is to limit the increase in global average
temperature to well below 2 degrees Celsius above pre-industrial levels, with efforts
to cap the rise at 1.5 degrees. Following the COP24 final decision, all participating
countries are required to communicate their strategies and targets via the Enhanced
Transparency Framework and to update their INDCs by 2020 (UNFCCC, 2018).

The 2015 Paris Climate Agreement, aiming to limit the global temperature
rise to 1.5° C by 2030 presents a significant challenge for Arab countries, which
are heavily dependent on fossil fuels. Although climate change has a profound
impact on the region, these concerns have often been neglected by Arab
governments in their energy and fiscal policy decisions (Héhne et al., 2021; Huang
& Zhai, 2021; Meinshausen et al., 2022).

According to projections (See figure 3 below), the Arab region will
experience a temperature increase of approximately 2 degrees Celsius between
2039 and 2040, with peak summer temperatures rising by around 2.5 degrees
Celsius. Furthermore, it is estimated that by 2050, temperatures in the Arab world
could rise by up to 4 degrees Celsius. This alarming trend underscores the urgency
for Arab countries to address climate change proactively.
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Figure (3): Projected Temperature in Arab Counties (2040-2059)
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2.1 National Renewable Energy Targets

Countries in the Middle East are increasingly setting ambitious renewable
energy targets as part of their efforts to transition to sustainable energy sources.
Saudi Arabia is actively pursuing renewable energy deployment within a
restructured energy policy framework, motivated by rapidly rising domestic energy
demand. Despite its substantial solar and wind energy resources, these remain
relatively under-exploited. In 2012, Saudi Arabia announced a new energy policy
with ambitious renewable energy targets, aiming to install 41 GW of solar power,
which would constitute around a third of the country's peak load, and 16 GW of
wind power by 2040 (Ali, 2023; Belaid & Al-Sarihi, 2024; Magrassi et al. 2019).
The deployment's timing, location, and investment planning for grid capacity were
still under consideration. The development of the King Abdullah City for Atomic
and Renewable Energy marks the initial step towards implementing these national
renewable energy plans. The objectives include integrating renewable energy
systems, coordinating related research programs, collaborating with public and
private sectors for investment and project development, and encouraging local
involvement (Alruwaished et al., 2023; Suliman, 2024; Di Lorenzo et al., 2024).

Additionally, other countries in the region, such as Morocco and Jordan,
have established specific national targets for the share of renewable energy in their
energy mix. Morocco aims for 14% renewable energy by 2020 and 42% by 2030,
while Jordan's target is 10% by 2020. Jordan also has long-term goals for solar
photovoltaics and solar thermal power, aiming for these to produce 30% and 25%
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of the country's electricity, respectively, by 2030 (Azzuni et al., 2020; Kiwan & Al-
Gharibeh, 2020; Dadashi et al., 2022; Abu-Rumman et al., 2020).

2.2. Investment in Renewable Energy Projects

Investment in renewable energy projects across various MENA countries
showcases significant financial commitments and strategic initiatives aimed at
advancing sustainable energy infrastructure. Tunisia has allocated approximately
$30 million USD annually towards subsidized measures supporting renewable
energy projects (Kiyasseh, 2024). Morocco has secured substantial international
financing, including a $299 million USD investment from the IFC “International
Finance Corporation”® facilitating the development of MW-scale CSP @projects
(Kiyasseh, 2024; Dissou, 2020). Algeria has implemented feed-in tariffs, tax
incentives, and a $64 billion USD development program, with a substantial portion
dedicated to renewable technologies (Kiyasseh, 2024; Dissou, 2020). Egypt's
Renewable Energy and Energy Efficiency Program (REEEP) includes a $1 billion
USD initiative supported by the World Bank, focusing on scaling up renewable
energy and enhancing energy efficiency (Zahraoui et al., 2021; Bouraiou et al.,
2020).

Moving forward, the UAE has launched the Masdar renewable energy
company with a planned investment ceiling of approximately $200 billion USD,
demonstrating its commitment to sustainable energy development (Zumbraegel,
2022; Yoncaci, 2023). Bahrain aims to invest $10 billion USD over four years in
renewable energy initiatives (Zumbraegel, 2022; Yoncaci, 2023). Saudi Arabia has
earmarked $109 billion USD to install up to 41 GW of solar PV®: concentrated
solar power, and wind energy capacities by 2032 (Kiyasseh, 2024; Dissou, 2020).
Jordan has implemented a feed-in tariff scheme with an investment of $600 million
USD to promote renewable energy resources (Khalil, 2021; Amran et al., 2020).
These efforts underscore a regional push towards sustainable development and

@) IFC “International Finance Corporation”: The International Finance Corporation (IFC) is a
member of the World Bank Group. It focuses on private sector development in developing countries,
providing investment, advice, and asset management services to encourage private sector growth and
reduce poverty. For detailed information check, https://www.ifc.org/en/about

@ CSP projects: Concentrated Solar Power (CSP) projects use mirrors or lenses to concentrate
sunlight onto a small area to produce heat. This heat is then used to generate electricity through
traditional steam turbines or engines that drive a generator. For Morocco ‘s Project Profiles, Check,
https://solarpaces.nrel.gov/by-country/MA

3 Solar PV: Solar Photovoltaic (PV) technology converts sunlight directly into electricity using solar
cells made of semiconductor materials. Solar PV systems can be used for a variety of applications,
from small-scale residential rooftops to large-scale solar farms.

-50-


https://www.ifc.org/en/about
https://solarpaces.nrel.gov/by-country/MA

Sufian Eltayeb Abdel-Gadir

energy diversification, bolstered by substantial financial commitments and
international partnerships.

2.3. Hydrogen Economy

MENA ranks among the cheapest hydrogen production locations in the
world; with expected hydrogen production prices of <$1.50/kgH2 in 2030-2035.
Some countries are exploring hydrogen as a clean energy source. Saudi Arabia, for
instance, aims to become a global leader in green hydrogen production. The country
has initiated projects to produce green hydrogen using renewable energy sources
and plans to export it to international markets. Current estimated storage capacity
is 170Gt of CO2, which is the highest in the world

2.4. Carbon Capture and Storage (CCS)

Current estimated storage capacity is 170Gt of CO2, which is the highest
in the world. Some Arab countries are investing in carbon capture and storage
technologies to reduce emissions from their existing fossil fuel infrastructure. For
example, the UAE's Al Reyadah CCS project captures CO2 emissions from an
industrial plant and stores it underground.

2.5. Energy Efficiency

Improving energy efficiency is a priority for many Arab nations. Countries
like Qatar and the UAE have introduced energy efficiency programs to reduce
energy consumption in various sectors, including industry, transportation, and
buildings

Although Arab countries have made notable progress towards energy
transition, significant challenges and barriers persist, as summarized in the
following section.

3. Challenges and Barriers to Energy Transition in Arab Countries

The energy transition in Arab countries faces several significant challenges
and barriers. Firstly, despite rich renewable energy potential, the traditional
dominance of fossil fuels poses inertia towards diversification (See Table 1).
Secondly, varying levels of institutional capacity and regulatory frameworks across
different nations complicate unified progress. Thirdly, financial constraints and
economic dependencies on hydrocarbon revenues create fiscal challenges in
funding sustainable energy projects. Lastly, geopolitical tensions and regional
instability can disrupt long-term planning and investment in renewable
infrastructure, necessitating robust strategies for resilience and adaptation in energy
transition efforts.
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Table (1): Comparison of Installed Renewable Energy Capacity vs. National Targets
(2022) in Selected Arab Countries

Share of renewable
Country energy in total electricity | National renewable energy targets
capacity

Hydrocarbon exporting GCC economies

Bahrain 0.10% 5% by 2025 and 10% by 2035 of
electricity generation

Kuwait 0.40% 15% by 2030 of electricity generation

Qatar 0.10% 200-500 MW of solar by 2020

Oman 0.40% 10% by 2025 and 30% by 2030 of

electricity generation

Saudi Arabia 0.20% 3.45 GW by 2020; 9.56 GW by 2023
(10% of cap), and 30% of electricity
generation from renewables, nuclear,
and others

UAE 7.00% Abu Dhabi 7% of capacity by 2020;
Dubai 7% of electricity generation by
2020; Ras al-Khaimah 20-30% clean
energy by 2040; total UAE 27% clean
energy by 2021, 44% of capacity by
2050

Select hydrocarbon importing Arab economies

Egypt 20% 42% by 2035 of electricity generation
Jordan 21% 35% by 2035 of electricity generation
Morocco 34% 42% by 2020 and 52% by 2050 of

installed capacity

Tunisia 8% 30% by 2035 of installed capacity

Source: Update from Table 1 in Shehabi, M. “The Hurdles of Energy Transitions in Arab
States,” in Frederic Wehrey (ed.), “Disruptions and Dynamism in the Arab World,”
Carnegie Endowment for International Peace, May 3, 2023,
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The data presented in Table 1 highlights the disparity between the current
installed renewable energy capacity and the ambitious national targets set by
various Arab countries. The analysis can be segmented into two groups:
hydrocarbon-exporting GCC economies and hydrocarbon-importing Arab
economies.

3.1 Hydrocarbon Exporting GCC Economies

Bahrain faces a significant challenge in achieving its renewable energy
targets, with only 0.10% of its electricity capacity currently derived from
renewables. The country aims to increase this to 5% by 2025 and 10% by 2035,
necessitating substantial efforts and investments to meet these ambitious goals.
Similarly, Kuwait's renewable energy capacity stands at a mere 0.40%, far from its
target of 15% by 2030. This indicates a substantial gap that the country needs to
bridge through accelerated adoption and development of renewable energy
technologies.

Qatar, with only 0.10% of its energy capacity from renewables, also
struggles to meet its renewable energy targets. The country's goal of achieving 200-
500 MW of solar capacity by 2020 appears unmet, signaling an urgent need for
increased efforts and investment in renewable energy.

Oman's renewable energy capacity is currently at 0.40%, similar to Bahrain
and Kuwait. This is significantly below its targets of 10% by 2025 and 30% by
2030, underscoring the necessity for a more aggressive approach to renewable
energy adoption and infrastructure development.

Saudi Arabia, with just 0.20% of its energy capacity from renewables, faces
a considerable challenge in scaling up its renewable energy infrastructure. The
country had set targets of 3.45 GW by 2020 and 9.56 GW by 2023, but the current
figures highlight a significant shortfall that must be addressed through substantial
expansion efforts. In contrast, the UAE shows a relatively higher renewable energy
share at 7.00%, indicating more substantial progress compared to its regional
counterparts. However, the UAE's ambitious target of reaching 44% renewable
energy capacity by 2050 will still require significant expansion and continued
commitment to renewable energy development.
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3.2 Hydrocarbon Importing Arab Economies

Egypt has made substantial progress in its renewable energy journey, with
20% of its electricity capacity currently derived from renewables. This significant
advancement indicates that the country is on a promising path towards achieving its
ambitious target of 42% by 2035, showcasing the effectiveness of its renewable
energy strategy.

Jordan, with 21% of its electricity capacity from renewables, is well-
positioned to meet its goal of 35% by 2035. This progress reflects the country's
commitment to expanding its renewable energy sector and the success of its policies
and initiatives aimed at increasing renewable energy adoption.

Morocco stands out in the region with a remarkable 34% share of its
electricity capacity coming from renewable sources. This achievement brings
Morocco close to its target of 42% by 2020, demonstrating a strong commitment
and effective implementation of renewable energy projects.

Tunisia, on the other hand, currently derives 8% of its electricity capacity
from renewables, indicating that it still has a considerable distance to cover to meet
its 30% target by 2035. Achieving this goal will require significant policy
enhancements and infrastructural advancements to accelerate the adoption of
renewable energy sources.

The hydrocarbon-exporting countries generally lag behind in renewable
energy capacity compared to their ambitious targets, reflecting the challenges in
transitioning from a hydrocarbon-based energy system. This could be due to several
factors, including economic reliance on hydrocarbons, policy implementation
delays, and infrastructural constraints.

On the other hand, hydrocarbon-importing countries like Egypt, Jordan,
and Morocco have made more significant strides, possibly driven by the need to
reduce energy import costs and enhance energy security. Their progress suggests
more robust policy frameworks and greater investment in renewable energy
infrastructure.

The next section offers a comprehensive analysis of existing research
pertinent to the study. It synthesizes key findings, identifies gaps, and situates the
current research within the wider academic context.

4. Literature Review

Arab countries are particularly vulnerable to the impact of climate change
due to their arid climates, scarce water resources, and high temperatures. Climate
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change exacerbates existing environmental stresses, leading to severe consequences
for water security, agriculture, and human health (Verner et al., 2018). The
Intergovernmental Panel on Climate Change (IPCC) emphasizes the urgent need
for these nations to adopt adaptive and mitigative strategies (IPCC, 2021).

Research on climate change, decarbonization, and energy transition in Arab
countries provides crucial insights. Studies underscore the significance of energy
efficiency (EE), economic development, urbanization, fossil fuel (FF) usage, and
renewable energies (RE) in mitigating carbon dioxide emissions (CO2) in the
Middle East and North Africa region (MENA) (Saeid et al., 2023; Jessie & Moritz,
2022). The Arabian Peninsula, heavily reliant on fossil fuels, faces challenges in
transitioning to cleaner energy sources amidst global decarbonization efforts (Jessie
& Moritz, 2022). Countries like Indonesia and the European Union (EU) are
committed to reducing emissions through energy transitions and increasing
renewable energy shares, with the EU leading in net-zero emissions commitments
by 2050 (Ariana et al., 2023).

Decarbonization, achieved through adopting low-carbon technologies and
practices, is critical for mitigating climate change in Arab countries. Various
decarbonization strategies are being initiated, primarily driven by international
commitments such as the Paris Agreement. For example, Saudi Arabia's Vision
2030 and the UAE's Energy Strategy 2050 outline ambitious plans to reduce carbon
emissions and increase the share of renewable energy in their energy mix (Kingdom
of Saudi Arabia, 2016; UAE Government, 2017).

The energy transition from fossil fuels to renewable energy sources,
particularly solar and wind power, is pivotal for achieving sustainable development
and mitigating climate change in Arab countries. Research indicates that
investments in renewable energy can enhance energy security, reduce greenhouse
gas emissions, and create economic opportunities (Al-Mulali et al., 2013).

Several studies employing panel cointegration approaches have explored
the nexus between energy consumption, economic growth, and carbon emissions in
Arab countries. For instance, Al-Mulali and Ozturk (2016) found evidence of
cointegration and causality among energy consumption, CO2 emissions, and
economic growth in the MENA region. Similarly, Salahuddin et al. (2018)
highlighted the positive role of renewable energy consumption in reducing
emissions and promoting economic growth in the GCC countries.

Studies also examine the Environmental Kuznets Curve hypothesis in the
context of Arab nations, Awad & Abugamos (2017) identified an inverted-U pattern
between income and CO2 emissions, supporting the EKC hypothesis within the
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Arab context. However, variations in income disparities among these nations were
noted as a limitation.

Comparative analyses, such as that by Andriamahery & Qamruzzaman
(2022), highlight the interconnectedness of renewable energy adoption, energy
innovation, and trade openness with environmental sustainability in Tunisia and
Morocco.

Building upon the foundations laid by Apergis, N. and Payne, J.E. (2009),
as well as Payne, J. (2010), Arouri, M.E.H., Youssef, A.B., and M henni, H. (2012)
conducted an analytical study using bootstrap panel unit root tests and cointegration
approaches. Their research aimed to explore the complex relationships between
CO2 emissions, economic complexity (EC), and economic growth rate (EGR)
across 12 Arab nations from 1981 to 2005. Their findings revealed a lasting
influence of economic complexity on CO2 emissions over the long term, while the
evidence supporting the Environmental Kuznets Curve (EKC) hypothesis appeared
relatively weak.

In another study, Al-Rawashdeh, Jaradat, and Al-Shboul (2014) scrutinized
time series data from 1960 to 2010 to examine the association between economic
growth rate (EGR) and CO2 emissions within the Arab region. Their rigorous
analysis did not find conclusive evidence supporting the EKC for Arab nations as a
whole. However, they identified the EKC phenomenon at the country level in
Algeria, Tunisia, Yemen, Morocco, Turkey, and Libya.

The relationship between financial development, foreign direct investment
(FDI), energy transition, and climate change in Arab countries has been extensively
studied. Research indicates that financial development plays a crucial role in
attracting FDI for energy transition and decarbonization efforts Ahlam, El, Fakiri.,
Kenza, Cherkaoui. (2022). [Saeid, Satari, et al., (2023). Shuwen, Ju., eat al., (2023).
Studies emphasize the importance of transitioning from fossil fuels to renewable
energies to mitigate climate change impacts, with renewable energies contributing
to reducing CO2 emissions in the long run Hichem, Saidi., Ghassen, El, Montasser.,
Nadia, Doytch. (2022). Furthermore, the presence of bidirectional causality
between FDI and financial development in Gulf Cooperation Countries highlights
the potential for financial systems to facilitate investments in renewable energy
sources, aiding in the shift towards environmentally friendly resources for
electricity generation Rozina, Shaheen. (2023). These insights underscore the
significance of financial mechanisms in driving sustainable development and
combating climate change in the Arab region.
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5. Model Specification and Data

The aim of this study is to explore the evolving connection between
decarbonization, economic growth, and pertinent factors within 12 Arab countries
(Algeria, Egypt, Lebanon, Syria, Sudan, Saudi Arabia, Tunisia, Morocco, Iraq, the
United Arab Emirates, Jordan, and Libya), selected for their robust data availability
and comprehensive coverage, over the period, 1996 to 2022.

The following models are used to examine this interconnected relationship:

Ln CO2 = ap + auLn GDPPCit + a2L.n ENGU;t + az Ln URPN it +os GVEFi
+ as FDEVit+ asL.n RENEN;; + a7L.nPOLS &t

In the given model, we have specified a multiple regression equation with
Ln CO> (natural logarithm of carbon dioxide emissions) as the dependent variable.
Let's delve into the independent variables and discuss their likely effects on Ln CO»,
whether they are positive or negative.

1. Ln GDPPC;; (Per Capita GDP): The coefficient « 1 represents the effect of
per capita GDP on carbon emissions. Typically, as a country's per capita
GDP increases, it indicates higher economic development. In this context,
a positive relationship is often observed, meaning that as the economy
grows, carbon emissions tend to increase due to increased industrialization,
energy consumption, and transportation. Therefore, « 1 is likely to be
positive, «1>0

2. ENGU; (Energy Use): The coefficient « , represents the effect of energy
use per capita on carbon emissions. Higher energy use is generally
associated with higher carbon emissions, as most energy sources involve
the combustion of fossil fuels. Hence, « ; is also likely to be positive. «
>0

3. URPN i (Urban Population Percentage): The coefficient « 3 signifies the
impact of the percentage of urban population on carbon emissions.
Urbanization often leads to increased energy consumption and emissions
due to factors like increased transportation and energy demand. Thus, « s
is likely to be positive. « 3> 0.

4. GVEFi: (Government Effectiveness): Effective governance can lead to
better environmental regulations, which may reduce emissions (negative
effect). However, if government is not effective, it could also increase
emissions (positive effect). The direction of «4 will depend on how
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government effectiveness impacts the economy and environmental
policies. (w4 <0o0r a4>0)

5. FDEVi (Financial Development Variable): A developed financial sector
can promote green investments and sustainable practices, potentially
reducing emissions (negative effect). Conversely, if financial development
leads to increased industrial activity, it might raise emissions (positive
effect). Like other variables, the direction of « s will depend on specific
circumstances. («as <0 or as > 0). Here is proxied by domestic credit to
private sector as a percentage of GDP.

6. Ln RENEN i represents the natural logarithm of renewable energy
consumption (% of total final energy consumption) at year t. Increased
consumption of renewable energy is generally associated with lower carbon
emissions as it replaces fossil fuel-based energy sources. Therefore, the
coefficient « 6 is expected to be negative (a < 0).

7. LnPOLS: The natural logarithm of political stability is generally expected
to have a negative relationship with CO; emissions per capita ( « 7< 0).

8. & it (Error Term): The error term ¢ it captures unexplained variation in
carbon emissions that is not accounted for by the independent variables in
the model. It encompasses other factors and random variability.

The following table provides a detailed description of the variables used in
the study and their respective data sources.

Table (2): Variables’ description and data sources

Variable Definition Codes Source
Dependent CO; emissions (metric tons per CO, WDI, 2022
variable capita

Real GDP at constant 2011 | GDPPCj PWT 10.0
national prices

(Converted to the equivelant USD
million, 2011)

Energy use (kg of oil equivalent | UNGU; WDI, 2022
per capita
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Variable Definition Codes Source
Government Effectiveness GVEFi WDI, 2022

Independent
variables Urban Population URPN WDI, 2022

Renewable energy consumption RENEN | WDI, 2022

Political Stability POLS; WDI, 2022

Financial Development Index FDEXit WDI, 2022

Source: World Bank “World Development Indicators” and Penn world Table 10.0

6. Empirical Findings
6.1 Descriptive Analysis

Table (3): Summary Statistics for the Model Variables

Series Lgoz FIBEV EII:Irl]JS GDLF?PC G\L/rI;F PCL)rI]_S REI?\lnEN Lot R
Mean 5.76 42.28 2163.71 8995.27 -0.43 -0.8 10.14 61.50
Median 2.94 36.20 963.56 3978.92 -0.36 -0.56 2.84 68.49
Maximum 3093 | 12171 | 1217241 | 62264.91 232 4.109 83.61 91.84
Minimum 0174 | 1.267 -37.78 952.15 -2.14 -3.14 0.01 2.32
Std. Dev. 6.60 29.51 2636.29 12628.66 0.78 112 18.86 24.81
Skewness 1.960 0.39 1.9437 2.63 0.24 0.16 2.71 -0.99
Jarque-Bera | 34048 | 19.93 306.73 929.6 3.168 5.49 892.22 51.82
Sum 18214 | 133630 | 683734.0 | 2842505. | -137.43 | -253.16 3206.44 19434.3
Sum Sq. Dev. | 13734. | 274242. | 219E+09 | 502E+10 | 19445 | 397.911 | 112097.7 | 1938455
Observations 316 316 316 316 316 316 316 316

Source: Calculated using E-Views 12 software.

Table 3 displays a broad spectrum of values across economic,
environmental, and governance metrics, showcasing significant diversity among the
observed indicators. Key variables like CO, emissions, financial development
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(FDEV), and GDP per capita (GDPPC) exhibit considerable disparities between
their minimum and maximum values, highlighting varying socio-economic
conditions across studied regions. High standard deviations further underscore the
heterogeneous nature of these factors within the dataset, emphasizing the complex
interplay of influences on economic development, environmental sustainability, and
governance effectiveness. Specifically, variables such as Energy Use per capita
(ENUS), GDP per capita (GDPPC), and Urban Population Percentage (URPN)
demonstrate substantial variability, reflecting diverse patterns in energy
consumption, economic prosperity, and urbanization rates among the analyzed
units.

6.2 Check for Outliers, Multicollinearity and Endogeneity
6.2.1. Outliers

The box plots in Figure 4 display distinct patterns for various variables
across Arab countries. CO2 emissions and energy use exhibit right-skewed
distributions with outliers, indicating that while most countries have low values, a
few have significantly higher levels. Financial development has a symmetric
distribution with fewer outliers, showing variation in financial sector maturity. Per
capita GDP and urban population percentage are also right-skewed with notable
outliers, highlighting economic disparities. Government effectiveness and political
stability have more symmetric distributions with some outliers, reflecting varied
governance and stability. Renewable energy consumption is low in most countries
but significantly higher in a few. The presence of skewness and outliers necessitates
robust estimation techniques in the econometric analysis to account for these
extreme values. Overall, the box plots illustrate the variability and distribution of
key variables, which is crucial for understanding the dynamics in the study of
climate change, decarbonization, financial development, FDI, and energy
transition.
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Figure (4): The box plots for Model variables

ENUS

16,000

12,000 |

8,000

4,000

-a.000

i
!
o] ==

100

RENEN

s80

6o |

a0

==

o

WK

6.2.2. Multicollinearity
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Table 4 indicates that there is no significant multicollinearity among the
key variables, as assessed by the Variance Inflation Factor (VIF) with a threshold
typically set at 10. VIF values for all variables are well below this threshold, ranging
mostly between 1 and 2. This suggests that the variables in the model are largely
independent of each other, supporting the reliability of regression coefficient
estimates and indicating that each variable contributes unique explanatory power to

the model.

Table (4): Variance Inflationary Vector (VIF)

Variable VIF 1/VIF
Ln CO: 1.67 0.59
Ln ENUS 1.52 0.66
Ln POLS 1.18 0.84
Ln GDPPC 1.32 0.76
Ln FDEX 1.71 0.58
Ln GVEF 1.02 0.98
Ln RENEN 1.19 0.84
Ln URPN 1.78 0.56

Source: Authors own Calculation
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6.2.3. Endogeneity

The Two-Stage Least Squares (2SLS) method is widely utilized in
econometric modeling to address endogeneity issues. Endogeneity occurs when an
explanatory variable is correlated with the error term, which can bias Ordinary Least
Squares (OLS) estimates. 2SLS resolves this by using instrumental variables (1Vs)
that correlate with the endogenous variables but are independent of the error term,
ensuring consistent coefficient estimation.

Table 5 presents the outcomes of the 2SLS regression applied in this study
to mitigate endogeneity. It reports coefficients, standard errors, t-statistics, and p-
values for independent variables (GVEF, POLS, GDPPC, FDEV, ENUS, URPN).
The high F-statistic (5938.68) indicates robust statistical significance and a strong
model fit. These results underscore significant relationships between these variables
and CO2 emissions, reinforcing the reliability of our findings.

Table (5): Two-Stage Least Squares Results

Dependent Variable: CO;

Method: Two-Stage Least Squares

Sample: 1 326

Instrument specification: RENEN GVEF POLS GDPPC FDEV ENUS URPN
Constant added to instrument list

Variable Coefficient | Std. Error t-Statistic Prob.
GVEF -0.455483 | 0.087668 -5.195517 0.0000
POLS 0.074228 0.045270 1.639666 0.1021
GDPPC 0.024843 0.001921 12.92964 0.0000
FDEV 0.008217 0.001921 4.276819 0.0000
ENUS 0.001829 4.82E-05 37.91862 0.0000
URPN 0.000136 9.78E-06 13.85860 0.0000
C 0.265785 0.120447 2.206665 0.0281
R-squared 0.992645 Mean dependent var 5.763947
Adjusted R-squared | 0.992478 S.D. dependent var 6.603159
S.E. of regression 0.572678 Akaike info criterion 1.748003
Sum squared resid | 101.0116 Schwarz criterion 1.843085
F-statistic 5938.676 Hannan-Quinn criterion 1.785988

Source: Calculated using E Views 12 software.
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6.3 Panel Unit Root Test

The panel root test results in Table 6 indicate that most variables (Ln CO2,
Ln ENUS, Ln POLS, Ln GDPPC, Ln FDEX, Ln RENEN, and Ln URPN) are non-
stationary at their levels but become stationary after taking the first difference, as
evidenced by the p-values being above 0.05 at the level and below 0.05 at the first
difference across various tests (Levin, Lin & Chu t, Im, Pesaran and Shin W-stat,
ADF - Fisher Chi-square, and PP - Fisher Chi-square). Specifically, for Ln CO;, Ln
ENUS, Ln POLS, Ln GDPPC, Ln FDEX, and Ln RENEN, all tests confirm
stationarity after differencing, indicating they are integrated of order one, 1(1). Ln
GVEF shows mixed results at the level but is consistently stationary after
differencing. Therefore, these variables require differencing to achieve stationarity

before further analysis.

These findings underscore the importance of first differencing to achieve
stationarity for most variables, ensuring reliable and robust econometric analysis in
the study of dynamic relationships among these variables.

Table (6): Panel Root Test

Levin, Lin & Chu t Im, Pesaran and ADF - Fisher Chi- PP - Fisher Chi-
Variables Shin W-stat square square

Level First Level First Level First Level First

p-value Difference p-value Difference p-value Difference p-value Difference

p-value p-value p-value p-value

Ln CO2 0.1287 0.0021 0.0452 0.0000 0.0564 0.0043 0.4567 0.0000
Ln ENUS 0.7658 0.0010 0.7635 0.0067 0.0566 0.0023 0.7632 0.0001
Ln POLS 0.3454 0.0022 0.6564 0.9843 0.9864 0.0065 0.3431 0.000
Ln GDPPC | 0.5634 0.0032 0.8675 0.0076 0.0987 0.0000 0.3876 0.0076
Ln FDEX 0.2321 0.0023 0.4321 0.0043 0.0124 0.0000 0.2318 0.0000
Ln GVEF 0.0011 0.0020 0.5621 0.0032 0.0352 0.0034 0.4541 0.0011
Ln RENEN | 0.6734 0.0000 0.3221 0.0000 0.5643 0.0000 0.7876 0.0123
Ln URPN 0.2223 0.0000 0.5642 0.0000 0.4532 0.0000 0.567 0.0000

Source: Calculated using E-Views 12 software.
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6.3 Panel Cointegration results

In this section, the Canonical Cointegrating Regression (CCR) model is
utilized to estimate long-term equilibrium relationships among variables integrated
of order one, 1(1). To ensure accurate results and mitigate serial correlation issues,
lagged values (lag 1 and lag 2) of the dependent variable are included in the model.
This adjustment aims to effectively capture autocorrelation patterns, enhancing the
robustness of estimated coefficients and the reliability of long-term relationships
between variables. CCR is renowned for its ability to address endogeneity and serial
correlation, providing consistent and efficient estimates of these relationships. The
results from CCR highlight significant impacts of several variables on CO;
emissions (Table 7): ENUS (Energy Use) shows a positive and significant
coefficient (0.000568, p < 0.0215), indicating higher energy use correlates with
increased CO- emissions. Lagged values of CO, (L1CO, and L2CO;) exhibit
significant positive and negative relationships respectively. GVEF (Government
Effectiveness) reveals a significant negative relationship (-0.359738, p < 0.0317)
with CO; emissions, underscoring the role of effective environmental policies in
emission reduction. While variables such as FDEV (Financial Development), POLS
(Political Stability), URPN (Urbanization), RENEN (Renewable Energy), and
GDPPC do not show statistically significant effects at conventional levels, they may
still hold relevance in broader contexts. The high R-squared value (0.912) indicates
that the model explains a substantial portion of CO; variation. To avoid the risk of
error autocorrelation, and since some variables are cointegrated a vector error
correction model will be used to estimate the equation.

Table (7): The result of Cointegrating Regression (CCR)

Dependent Variable: CO;
Method: Canonical Cointegrating Regression (CCR)

Variable Coefficient Std. Error | t-Statistic Prob.
ENUS 0.000568 0.000246 2.311884 0.0215
FDEV 0.003177 0.003333 0.953181 0.3413
GDPPC 3.42E-05 2.19E-05 1.560209 0.1198
GVEF -0.359738 0.166731 -2.157590 0.0317
L1CO2 1.382513 0.271846 5.085652 0.0000
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Variable Coefficient | Std. Error | t-Statistic Prob.
L2C02 -0.676310 0.185630 -3.643322 0.0003
Variable Coefficient | Std. Error | t-Statistic Prob.
POLS 0.104280 0.079486 1.311924 0.1905
RENEN -0.007658 0.004328 -1.769315 0.0779
URPN 0.000795 0.003356 0.236979 0.8128
C -0.032315 0.203631 -0.158691 0.8740
R-squared 0.912053 Mean dependent var 5.803875
Adjusted R-squared 0.909432 S.D. dependent var 6.635927
S.E. of regression 1.997046 Sum squared resid 1204.434
Durbin-Watson stat 2.998790 Long-run variance 0.870116

Source: Calculated using E-Views 12 software.

6.4 The Vector Error Correction (VECM)

Before presenting results, it's essential to justify using the Vector Error
Correction Model (VECM). VECM is a statistical model used to analyze non-
stationary time series data that are cointegrated. It captures both long-term
equilibrium relationships and short-term dynamics among the variables. VECM
corrects deviations from long-term equilibrium, allowing for the study of how
variables adjust over time to return to equilibrium, while also accounting for short-
term fluctuations.

The Vector Error Correction Model (VECM) results reveal significant
long-term relationships and short-term dynamics among the variables. In the
cointegrating equation (CointEql), ENUS shows a strong positive relationship with
other variables, while FDEV, GDPPC, GVEF, POLS, and URPN also exhibit
substantial impacts supported by their respective coefficients and high t-statistics.
The error correction mechanism coefficients indicate how deviations from
equilibrium are corrected over time, with negative coefficients suggesting a stable
adjustment process (Table 8).
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Table (8): Vector Error Correction Estimates

Cointegrating Eq: | CointEql

ENUS(-1) 1.000000

FDEV(-1) 130.6571

(20.7111)

[ 6.30857]

GDPPC(-1) -0.063754

(0.03937)

[-1.61945]

GVEF(-1) -6734.398

(1060.91)

[-6.34778]

POLS(-1) 2692.184

(514.977)

[5.22778]

URPN(-1) -77.43479

(18.6912)

[-4.14285]

C -3156.036
Error Correction:| D(ENUS) | D(FDEV) | D(GDPPC) | D(GVEF)| D(POLS)| D(URPN)
CointEql -1.0165 -0.001281 0.136307 2.07E-05 | -1.16E-05 | -3.87E-05
(0.4151) (0.00027) (0.09919) (8.3E-06) | (1.2E-05) | (0.00012)
[-2.449] [-4.77768] [ 1.37419] [ 2.50619] | [-0.92846] | [-0.32419]

Source: Calculated using E-Views 12 software.

6.5. FMOLS and DOLS results

The motivation for using FMOLS and DOLS in panel data is to estimate
the magnitude of long-run relationships between variables, enhancing the reliability
and accuracy of the analysis. These methods provide unbiased and consistent
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estimates by correcting for endogeneity and handling serial correlation. They are
particularly effective for cointegration analysis, capturing long-term equilibrium
relationships among non-stationary variables.

The results presented in Tables 9 and 10 provide estimates of panel long-
run elasticity using two different methods: Panel Fully Modified Least Squares
(FMOLS) and Panel Dynamic Least Squares (DOLS). Both methods consistently
show that energy use (ENUS), GDP per capita (GDPPC), government expenditure
on environmental protection (GVEF), and renewable energy (RENEN) are
significant determinants of CO2 emissions, with similar magnitudes and directions
of coefficients. Financial development (FDEV) is insignificant in both models,
similar to the findings of Siddique et al. (2016). Urbanization (URPN) is significant
in the FMOLS results, aligning with the findings of Mohammed and Abdel-Gadir
(2023).

Table (9): Results of FMOL

Dependent Variable: CO-
Method: Fully Modified Least Squares (FMOLS)
Cointegrating equation deterministic: C

Variable Coefficient Std. Error t-Statistic Prob.
Ln FDEV 0.001842 0.003305 0.557238 0.5778
Ln ENUS 0.001913 8.17E-05 23.42267 0.0000
Ln GDPPC 0.000122 1.66E-05 7.345817 0.0000
Ln GVEF -0.634569 0.148195 -4.281990 0.0000
Ln POLS 0.134113 0.076748 1.747447 0.0816
Ln RENEN -0.024791 0.003263 -7.596617 0.0000
Ln URPN 0.006554 0.003283 1.996754 0.0467
C 0.123592 0.204851 0.603326 0.5467
R-squared 0.992476 Mean dependent var 5.782751
Adjusted R-squared 0.992304 S.D. dependent var 6.619969
S.E. of regression 0.580736 Sum squared resid 103.1999

Source: Calculated using E-Views 12 software.
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Dependent Variable: CO;

Table (10): Results of DOLS

Method: Dynamic Least Squares (DOLS)

Cointegrating equation deterministic: C

Variable Coefficient | Std. Error t-Statistic Prob.
Ln FDEV 0.003299 0.003675 0.897674 0.3701
Ln ENUS 0.001947 8.09E-05 24.07962 0.0000
Ln GDPPC 0.000118 1.61E-05 7.342123 0.0000
Ln GVEF -0.683323 0.180529 -3.785119 0.0002
Ln POLS 0.156828 0.087223 1.798003 0.0732
RENEN -0.024318 0.003068 -7.926076 0.0000
URPN 0.005975 0.003165 1.887793 0.0601
C 0.061832 0.204141 0.302889 0.7622
R-squared 0.994753 Mean dependent var 5.780118
Adjusted R-squared 0.994230 S.D. dependent var 6.628436
S.E. of regression 0.503507 Sum squared resid 71.23892

Source: Calculated using E-Views 12 software.

6.6. Robust Check

The Robust Least Squares analysis confirms that energy use (ENUS), GDP
per capita (GDPPC), government expenditure on environmental protection
(GVEF), renewable energy (RENEN), and urbanization (URPN) significantly
impact CO, emissions. The model demonstrates robustness, effectively handling
outliers and providing reliable coefficient estimates, as shown by the high Rw-
squared value. This robust analysis additionally highlights the significant role of
urbanization in influencing CO; emissions, enhancing the overall understanding of

its impact (Table 11).
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Table (11): Robust Least Squares

Dependent Variable: CO,
Method: Robust Least Squares

Variable Coefficient Std. Error z-Statistic Prob.
Ln FDEV 0.001615 0.000843 1.916450 0.0553
Ln ENUS 0.002078 2.09E-05 99.58201 0.0000
Ln GDPPC 9.84E-05 4.23E-06 23.24413 0.0000
Ln GVEF -0.262919 0.037935 -6.930729 0.0000
Ln POLS 0.009356 0.019589 0.477611 0.6329
Ln RENEN -0.021337 0.000831 -25.66396 0.0000
Ln URPN 0.004520 0.000831 5.436647 0.0000
C 0.199530 0.052119 3.828365 0.0001
Robust Statistics

R-squared 0.767916 | Adjusted R-squared 0.762641
Rw-squared 0.998696 Adjust Rw-squared 0.998696
Akaike info criterion 477.1394 Schwarz criterion 510.2902
Deviance 22.03503 Scale 0.217863
Rn-squared statistic 234791.3 | Prob(Rn-squared stat.) 0.000000

Source: Calculated using E-Views 12 software.
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7. Conclusion and Policy Recommendations

Our comprehensive empirical investigation delves into the intricate
relationships between various socioeconomic factors and CO2 emissions in the Arab
region, employing a range of econometric techniques including CCR, FMOLS,
DOLS, and Robust Least Squares. Through rigorous analysis, we identify energy
use, GDP per capita, government effectiveness, financial development,
urbanization, political stability, and renewable energy as critical determinants
shaping CO; emissions trends. The consistency of significant coefficients across
these methodologies underscores the robustness of our findings, affirming the need
for employing diverse approaches to ensure the reliability and comprehensiveness
of policy-relevant insights in environmental research. Despite facing data
limitations that led to the exclusion of certain GCC nations, our analysis focused on
asubset of 12 Arab countries (Algeria, Egypt, Lebanon, Syria, Sudan, Saudi Arabia,
Tunisia, Morocco, Iraq, the United Arab Emirates, Jordan, and Libya) meticulously
chosen for their comprehensive data availability, shedding light on the regional
dynamics of CO, emissions over the period from 1996 to 2022.

The implications drawn from our study extend beyond mere empirical
findings, urging policymakers to adopt multifaceted strategies in tackling
environmental challenges. Our findings advocate for the promotion of sustainable
economic growth through the adoption of green technologies, energy efficiency
measures, and environmentally friendly industrial practices. Moreover, our analysis
highlights the significance of effective governance in shaping environmental
policies and regulations, emphasizing the need for prioritizing good governance
practices to facilitate the implementation of sustainable development initiatives.
Furthermore, the importance of regional cooperation in addressing common
environmental issues is underscored, urging Arab countries to collaborate in
knowledge sharing and resource pooling to achieve collective sustainability goals.
Strengthening data infrastructure emerges as a crucial imperative, emphasizing the
necessity of enhancing data collection and dissemination mechanisms to inform
evidence-based policy decisions and guide effective decarbonization efforts. In
conclusion, our study not only provides valuable insights into the complex
dynamics of CO, emissions in the Arab region but also serves as a clarion call for
concerted efforts towards promoting sustainable development and environmental
protection.
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