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In 2015, the United Nations (UN) launched a unique platform,
including 17 Sustainable Development Goals (SDGs) for
improving the global sustainability. However, it remains
ambiguous whether the globalization as a result of the UN
agenda is beneficial for (or detrimental to) the global
sustainability. This study aims to investigate if globalization and
openness are helpful for the sustainability. To this aim, our
research estimates the elasticities of sustainable development
pillars between two regions of MENA and Europe as a case study
within 1971-2016. It uses econometric methodology to develop
SEY model which includes simultaneous equations system,
Granger causality, and VAR. The results show that the spatial
sustainability elasticities are mostly positive between MENA and
Europe, confirming the constructive role of globalization and
openness on sustainability. The policymakers are advised to
follow flow-based governance to tackle the sustainable
development issues. Thus, the unique global agenda of the UN
has sufficient capability to improve sustainable development in
the world.
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1. Introduction

In 2015, the United Nations (UN) as one of the most international
organizations launched a unique platform for improving the global
sustainability (Ahmadi et al., 2021). This platform has 17 Sustainable
Development Goals (SDGs), covering the three pillars of sustainable
development of social, environment, and economy (Farooq et al.,
2020; Taghvaee et al., 2023). From the economic perspective, many
countries and regions have the needs for money-making, recovery,
and financial welfare (Nodehi and Taghvaee, 2022; Shirazi et al.,
2020). In Burundi, for example, per capita income is less than 1 US$
per day; and it is less than 3 US$ in more than 20 countries® in the
Middle East and North Africa (MENA) in 2019 (World Bank, 2021).
In these countries, the severe poverty is so disastrous that the UN
assigns the 1% and 2" SDGs to No Poverty and No Hunger,
respectively (Allen et al., 2019; Fullman et al., 2017; Hak et al., 2016;
Lyytiméki et al., 2020; Nilsson et al., 2016; Smith et al., 2018). In
addition to the economic threats, the globe suffers from the
environmental dangers including global warming, climate change and
air pollution which are degrading the environmental pillar of
sustainable development (Nasrollahi et al., 2020; Nodehi and
Mohamad Taghvaee, 2021a). The environmental health, in 2018,
causes 23% of the total mortality in the world (WHO, 2018). Based on
anticipations, water scarcity threatens about half of the world
population, exiling more than 700 million people from their own
homelands in the next decades up to 2030 and 2050 (World Bank and
United Nations, 2018). These risks are degrading the health and social
pillar of sustainable development in the world (Mohamad Taghvaee et
al., 2022b). To tackle these issues and to improve the sustainable
development pillars, the UN proposes 17 SDGs as a global agenda

1. Afghanistan, Burkina Faso, Central African Republic, Chad, Congo, Ethiopia, Gambia,
Guinea, Guinea-Bissau, Liberia, Madagascar, Malawi, Mali, Mozambique, Nepal, Niger,
Rwanda, Sierra Leone, Tanzania, Timor-Leste, Togo, Uganda, Yemen.
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which promotes globalization, peace and partnership around the world
(Allen et al., 2019; Fullman et al., 2017; Hak et al., 2016; Lyytimaki
et al., 2020; Nilsson et al., 2016; Smith et al., 2018; Taghvaee et al.,
2021).

However, it remains ambiguous whether globalization as a result of
the UN agenda is beneficial for (or detrimental to) the global
sustainability. Many theories such as the Ricardo’s Comparative
Advantage theory claim that globalization and international relations
can improve various pillars of sustainable development considerably.
According to the Ricardo’s comparative advantage theory, the
international trade and openness improve the economic welfare with
advances in the communication, transportation, and trade regulations
(Mohamad Taghvaee et al., 2019; Streimikiené¢ and Kacerauskas,
2020; Taghvaee et al., 2017, 2022; Tremblay et al., 2020; Umar et al.,
2020; Xu et al.,, 2020). However, the opponents believe in the
damaging role of globalization in the sustainability. Pollution haven
hypothesis, for instance, claims that openness and international
relationships are endangering the environmental development in the
developing countries. The supporters of this hypothesis argue that the
developed countries with strong and strict regulations of the
environmental tend to export their polluting investment to the
developing countries with weak and lax environmental-regulations
(Omri et al., 2019; Youssef et al., 2020). This investment flows cause
degradation in the environmental pillar of sustainable development
through international trade and openness. These conflicting views
raise the question of if globalization and openness have sufficient
capability to improve the sustainable development in the world as the
UN suggests.

This study aims to investigate if globalization and openness are
helpful for the sustainability. To this aim, this paper estimates the
elasticities of sustainable development pillars between two distinctive
regions of MENA and Europe as a case study. By considering these
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elasticities as proxy for spatial spillover effect, this research shows
that the sustainability spillover effects are synergetic or trade-off
between the two regions. The positive sustainability elasticity is
synergy which affirms the Ricardo’s comparative advantage theory
about the beneficial role of globalization and openness on
sustainability. The negative one, however, is trade-off which confirms
the pollution haven hypothesis for the detrimental role of globalization
and openness. In case of the synergistic and trade-off relationships, the
policymakers should follow flow-based or placed-based governance,
respectively. In general, the main contribution of this study is the
addition of spillover effect as a new pillar to the three well-known
pillars of sustainable deployment (i.e., social, environment and
economy). In this way, this study has the capability to propose
“Integrated Sustainability” as a new perspective of sustainability
based on the traditional perspectives of weak and strong sustainability.
This viewpoint is an encouragement for the policy-makers to promote
peace and partnership among countries, economies, regions and
around the globe via establishment of strong international unions,
treaties and agreements and supporting SDGs 16 and 17. In particular,
it offers a measurement for European Union officials how to address
the conflicts in MENA. It also affects the MENA authorities’ attitudes
how to consider European Union: as an exploiter or a synergy.

The structure of this paper is as follows. The next section reviews
the concepts, theories and perspectives about sustainable development
and spillover effects of sustainability. Section 3 represents the
econometric methodology, employed to estimate the sustainability
elasticities. Section 4 explains the resulted and estimated coefficients
and statistics. Section 5 offers the main findings of this research.
Finally, the last section concludes this research.
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2. Literature Review

Sustainability considers the interaction of human, nature and
economic activities in a harmonized way, enabling stability, resilience
and prosperity for current and future generations (Brown et al., 1987).
In other words, sustainability interrelates a chain of variables
incorporating the socioeconomic and environmental interactions to
offer possible solutions for sustainable development issues (Batabyal
and Folmer, 2020; Hull and Liu, 2018; Liu et al., 2015; Nodehi and
Mohamad Taghvaee, 2021b; Wang and Taghvaee, 2023) From this
viewpoint, these interconnections (or spillover effects) need profound
insight to investigate the total and real effect of a particular factor in a
flow-based framework (Nodehi et al., 2022; Taghvaee et al.,
2022a,b,c). Based on these spillover effects and externalities (Uyar et
al., 2021), many studies focus on the effects of geographically-closed
regions on the domestic sectors and dimensions of economies and
societies (Wang and Wu, 2016). Therefore, regional and geographical
proximity causes synergistic and trade-off interrelations among
various regions, countries and economies, referred to as “spatial
diffusion with friction” (Geoffrey, 2007).

Recent studies claim that these interactions and spillover effects are
heterogeneous among various regions depending on the geographical
distances (according to the spatial friction hypothesis). This non-linear
effect of spatial heterogeneity shows the regional spillover effects
based on the region-to-region and local-to-local scales (Basile, 2008;
Batabyal & Nijkamp, 2017). In another word, spillover effect is a
geographically-interdependent element (Basile et al., 2011).
Regarding this analysis, the 3 well-known pillars of sustainable
development (social, environment and economy) as exogenous
variables bring deep insight into the intensities of regional spillover
effects.

International researchers and organizations assume that sustainable
development has many key elements. The UN, for instance, considers
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three pillars for the sustainable development, according to the Earth
Charter document, issued in the Earth Summit by 178 countries in
Brazil in 1992 to improve both the human’s life and the environmental
quality, simultaneously. In the Earth Charter, Agenda 21 covers three
fundamental sections of social, environment and economy. Regarding
this classification, the sustainable development researchers look at
sustainable development as a triangle with three pillars, as in Figure
1a which shows a glimpse of the integrated sustainability perspective
(Amos and Lydgate, 2020; Clune and Zehnder, 2020; Glavi¢ and
Lukman, 2007; Purvis et al., 2019; Saner et al., 2019). In the same
way, there are many researchers who translate the triangle into three
Ps of people, planet and prosperity, according to Figure 1a (Ben-Eli,
2018; Hopkins et al., 2020; Schneider et al., 2019). From this analysis,
sustainable development and sustainability consist of three major
pillars.

According to the weight of each sustainable development pillar,
there are two known perspectives for sustainability: weak and strong
sustainability. In the weak sustainability, all the three pillars of social,
environment and economy have identical values (Agheli and
Taghvaee, 2022), while in strong sustainability, the environment pillar
has the greatest value, compared with the social and economy
(Arushanyan et al., 2017).

Although, these perspectives of sustainability are greatly important,
they ignore the interactions and spillovers among the sustainable
development pillars. The development of each pillar of sustainability
in a region can affect other pillars of sustainability not only in the
same region, but also in the other regions (Kajikawa et al., 2017;
Schaubroeck, 2018). Based on this analysis, global sustainability
needs a comprehensive plan which attaches great importance to the
peace, partnership, and spillover effects of sustainability (Alcamo et
al., 2020; Amadei, 2021; Sharifi et al., 2020). In this way, spillover
effect can be the fourth pillar of sustainable development besides
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social, environment and economy. In other words, sustainability can
add peace' and partnership? as the fourth P to people, planet, and
prosperity (Dolley et al., 2020; Menton et al., 2020; Orchard et al.,
2020) (see Figure 1b). This consideration can launch a new
perspective of sustainability (integrated sustainability) which
appreciates the spillover effect, peace, and partnership as the most
important pillars of sustainable development and sustainability
(Mohamad Taghvaee et al., 2022b).

Spillovers

y Social
/ (People) \\

Sustainable |
development |
(Sustainability)

d. Simple Schema Of Integrated Sustainability And Spillover Effects

1. Peace is SDG 16 (peace, justice, and strong institutions).
2. Partnership is SDG 17 (partnership for the goals).
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b. Integrated Sustainability Perspective with Its Pillars and Indexes

Figure 1. Pillars and Perspectives of Sustainability and Sustainable Development in a
Glimpse
Source: Hopkins et al. (2020); Nasrollahi et al. (2020); Parsa et al. (2019); Schneider et al.
(2019)

3. Methodology
To estimate the sustainability elasticities between MENA and Europe
from 1971 to 2016, this research uses the following model which is
referred to as SEY model. The SEY model assumes that each
sustainable development pillar (i.e. social, environment and economy)
in a region is a function of the sustainable development pillars in
another region as follows (Mirshojaeian Hosseini and Kaneko, 2012).
Si = f (S, EjnY))
E; = f(S,ELY))
Yi = f(S, Ep Y) 1)
where S is social development, E is environmental development, Y
is economic development, and i and j are the two regions under study
(MENA and Europe). To estimate the SEY model, this paper
transforms it into the following log-linear model in the form of
simultaneous equations system (Abdouli and Omri, 2020; Ben
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Youssef et al., 2016; Kahouli and Omri, 2017; Mohamad Taghavee et

al., 2016).

LE; = apj + ayLE; + aszO‘ljt + a3;GDPj + &1,

CO™ e = Boj + BijLE; + 5sz0_1jt + B3;GDP;. + &5,

GDP; = 6y; + 6,;LE;, + eszO_ljt + 63;GDP;, + €3, 2
where LE is life expectancy measured in year as a proxy for social

development, CO™ is per capita CO, emissions inversed in Kiloton as

a proxy for environmental development, GDP is per capita GDP in

constant US Dollar 2010 as a proxy for economic development, t is

year, and es are error terms. The coefficients are a, 8, and 8 which

are the elasticities of the corresponding sustainable development pillar

since all the variables are in natural logarithm form.

Only those elasticities are considered in our analysis about the
sustainability which show causal relationships, estimated with VAR
and Granger causality approach as follows (Boutabba and Ahmad,
2017; Ismael et al., 2018; Mamipour et al., 2019; Tan and Lu, 2015).
ALE;, =C + YV, ayALEj + X7, auACOT, + Y a3 AGDP;, + &y,
ACO™ Y, =Ci+ XV, BuALE; + P ﬁzlACO_ljt_l +30 P31 AGDP; + &4
AGDPy = Co + YV, 04ALE; + X7, 921A60—1ﬁ + X1 03,AGDP;,_1 + &, (3)

where | is lag, and p is the optimal lag. It gives impulse response
functions, showing how each pillar of sustainability in region i
responses to the changes in sustainability pillars in region j.

The SEY model employs simultaneous equations system, Granger
causality, and VAR approaches to estimate the sustainability
elasticities and spatial spillover effects. The positive coefficients
confirm the presence of synergistic spillover effects of sustainability
between the two regions of MENA and Europe, while the negative
coefficients imply the trade-off relationships (Streimikien¢ and
Kacerauskas, 2020; Tremblay et al., 2020; Umar et al., 2020; Xu et
al., 2020). The synergistic and trade-off relationships affirm that the
effects of globalization and openness are constructive or detrimental
to the sustainability, respectively.
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To show the reliability of the results, this research goes further to
estimate all the above models and equations with alternative proxies
and variables for the three pillars of sustainable development. In the
second round of estimations, this study considers school enrolment
primary (% gross)®, inverse of greenhouse gas emissions (in kilo of
CO2 equivalent per capita) and energy use (in kg of oil equivalent per
capita) as proxies for the social, environmental and economic pillars
of sustainable development. In the equations and models, their
symbols are SC, GH™ and EN, respectively.

All the data are extracted from the World Development Indicators,
World Bank, within 1971-2016; and for the alternative variables, the
period is 1971-2014 (World Bank, 2021). They are normalized values
of the natural logarithm form.

More details of methodology and data are accessible at the
following link (Nodehi et al., 2021):
https://data.mendeley.com/datasets/xvd7bv6mjb/2

4. Results
The results of this study show that the spatial sustainability elasticities
are mostly positive between MENA and Europe, confirming the
constructive role of globalization and openness on sustainability.
Tables 1 and 2 and Figure 2 indicate the results of simultaneous
equations system, Granger causality, and VAR approaches. According
to Tables 1 and 2, the signs are positive for most of the elasticities
with statistically significant causal and long-run relationship,
supporting the synergistic nature of sustainability spillover effects
between MENA and Europe. Although, this study uses various
methods to estimate the SEY model including limited information

1. “Gross enrollment ratio is the ratio of total enrollment, regardless of age, to the population
of the age group that officially corresponds to the level of education shown. Primary
education provides children with basic reading, writing, and mathematics skills along with an
elementary understanding of such subjects as history, geography, natural science, social
science, art, and music” (World Bank, 2021).
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(OLS, WOLS, 2SLS, and WSLS) and full information (3SLS, SUR,
GMM, and FIML), all the methods give the same results. It shows the
validity and robustness of our estimations and results. In addition,
Figure 2 displays the impulse functions of the SEY model. Both the
tables and the figure depict the interactions of life expectancy, CO,
emissions, and GDP per capita between the two regions. It is an
evidence for the presence of positive sustainable development
spillover effects between the regions.

Table 3 represents only those elasticities in Tables 1 and 2, which
are statistically significant not only in the long-run relationships of the
simultaneous equations system, but also in the causality relationships
of the Granger causality. According to Table 3, there are three
synergistic and one trade-off relationship among the sustainable
development pillars of MENA and Europe. Regarding Table 3, life
expectancy in MENA as a proxy for social development has +2%
spillover effect on inversed per capita CO, emissions as a proxy for
environmental development. It also has +91% spillover effect on the
per capita GDP as a proxy for economic development in Europe. Life
expectancy in Europe has the highest spillover effect about +148% on
the life expectancy in MENA as a proxy for social development.
However, the inversed per capita CO, emissions are the only variable
which has a negative effect of about -8% on the life expectancy in
MENA. Despite the minor trade-off nexus, the sustainable
development in each region has a positive effect on the sustainable
development in the other region, given the estimated interactive
sustainability elasticities which is the average effect. Sustainability in
MENA shows an effect of +47% on the sustainability in Europe, and
sustainability in Europe has an effect of +70% on sustainability in
MENA. Thus, most of the spillover effects are synergistic between
MENA and Europe sustainability which is consistent with
(Streimikiené & Kacerauskas, 2020; Tremblay et al., 2020; Umar et
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al., 2020; Xu et al., 2020), and displayed in Figure 3 as the graphical
translation of Table 3.

To show the robustness of the results, this study replicates all the
estimated models with another set of proxies for the pillars of
sustainable development, summarized in Table 6. The spillover effects
of sustainable development show positive and synergetic nature even
in case of changing the proxies. It is also another evidence for the
reliability of the model estimations in this research. Based on these
results, the nature of the sustainable development pillars is positive
and synergetic even in case of altering the variable sets and region
interactions.



Table 1. The Estimated Relationships and Causality Directions of Sustainable Development Pillars from Middle East and North Africa to
European Union via Simultaneous Equations System and Granger Causality Test

EUROPEAN UNION (EU) < Middle East and North Africa (MENA)

Limited information approach (single equation)  Full information approach (multiple equations)  Granger
OLS WOLS 2SLS WSLS 3SLS SUR GMM FIML causality
LE equation gy Optimal lag =5
c 0.5917:: 0.5917****** 0.5917****** 0.5917:: 0.5917:: 0.5917:: 0.5917**:** 0.5917:: -
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.17)
LE 0.8818:: 0.8818::: 0.8818::: 0.8818::: 0.8818:: 0.8818:: 0.8818:: 0.8818:: LE = LE
MENA (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.16)
cot -0.136§:‘* -0.136§:* -0.136§:* -0.136§:* -0.136§:* -0.136§::* -0.136§;** -0.136§:* CO = LE™
MENA (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.61)
GDP yyen 0.0152:: 0.0152:: 0.0152:: 0.0152:: 0.0152:: 0.0152:: 0.0152:: 0.0152:: GDP = LE
(0.27) (0.25) (0.27) (0.25) (0.25) (0.25) (0.23) (0.80) (0.35)
CO7 equation gy
c 5.4988:: 5.4988:: 5.4988:: 5.4988:: 5.4988:: 5.4988:: 5.4988:: 5.4988:: -
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.08)
LE v 0.0247:: 0.0247:: 0.0247:: 0.0247:: 0.0247:: 0.0247:: 0.0247::* 0.0247:: LE = cO~ 1™
(0.85) (0.84) (0.85) (0.84) (0.84) (0.84) (0.89) (0.93) (0.00)
-051937  -05193" -05193" -0.5193" -05193" -05193" -0.5193" -05193" (0! =
CO™ vena (0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)""  (0.00)  (0.37)" (o1
(0.20)
GDP -0.133§:* -0.1339:* -0.133§:* -o.133§:* -o.133§:* -o.133§:* -0.133§:* -0.133§:* GDP = CO~ V™
MENA (0.19) (0.17) (0.19) (0.17) (0.17) (0.17) (0.37) (0.69) (0.86)
GDP equation g
c 0.2579: 0.2579:: 0.2579:: 0.2579: 0.2579:: 0.2579:: 0.2579:: 0.2579:: -
(0.10) (0.08) (0.10) (0.08) (0.08) (0.08) (0.18) (0.63)
LE 0.9191:: 0.9191:: 0.9191:: 0.9191:: 0.9191:: 0.9191:: 0.9191:: 0.9191:: LE = GDP™
MENA (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
cot -0.0838"" -0.0838" -0.0838" -0.0838" -0.0838" -0.0838" -0.0838"  -0.0838" (C0~!= GDP™"
MENA (0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)™"  (0.07)"




EUROPEAN UNION (EU) < Middle East and North Africa (MENA)

Limited information approach (single equation)  Full information approach (multiple equations)  Granger

OLS WOLS 2SLS WSLS 3SLS SUR GMM FIML causality
(0.85)
GDP 0.04397  0.04397  0.04397  0.0439  0.0439°  0.0439  0.0439"  0.0439" GDP = GDP
MENA (0.00)™  (0.00)™  (0.00)™  (0.00)  (0.00)™ (0.00)™  (0.00)™ (0.47)"" (0.34)

Source: Research finding.
Note: *, ™, and ™" show the statistical significance of the causal relationship at 10%, 5%, and 1% levels.

Table 2. Estimated Relationships and Causality Directions of Sustainable Development Pillars from European Union to Middle East and
North Africa via Simultaneous Equations System and Granger Causality Test

MIDDLE EAST and NORTH AFRICA (MENA) < European Union (EU)

Limited information approach (single equation)  Full information approach (multiple equation) Granger

OLS WOLS 25LS WSLS 3SLS SUR GMM FIML Causality

LE equation yena Optimal lag =5

C 041747 0.41747  0.41747 04174 04174 04174 041747 04174 -
(0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)™"  (0.00)™"  (0.00)"" = (0.13)""

LE ¢y 0.4869°  0.4869  0.4869  0.4869°  0.4869"  0.4869°  0.4869°  0.4869° LE = LE
(0.03)™  (0.02)™ (0.03)™ (0.02)" (0.02)™ (0.02)™ (007" (031)"" (0.07)

coTy, -0.0795 -0.0795 -0.0795  -0.0795  -0.0795  -0.0795  -0.0795  -0.0795 CO~'= LE
(0.00) ™  (0.00)™ (0.00)™  (0.00)™ (0.00)™ (0.00)™ (0.11)™ (0.21)" (0.01)

GDP gy 05327 05327 05327 05327 05327 05327 05327 05327 GDP = LE
(0.02)™ (0.01)™ (0.02)™ (0.01)™ (0.01)™ (0.01)™  (0.04™ (0.28)"" (0.22)

CO™ equation yena

C 7.0465  7.0465 7.0465  7.0465  7.0465 7.0465  7.0465  7.0465 --
(0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)™  (0.00)"

LE ey 2341277 234127 234127 234127 234127 234127 -2.34127  -2.34127 LE = CO
(0.05)""  (0.04)™  (0.05)™  (0.04)™  (0.04)™" (004" (024" (014" (0.38)

col, -0.4318™ -0.4318" -0.4318" -0.4318" -0.4318"  -0.4318"  -04318"  -04318" col=




MIDDLE EAST and NORTH AFRICA (MENA) < European Union (EU)

Limited information approach (single equation)  Full information approach (multiple equation) Granger
OLS WOLS 25LS WSLS 3SLS SUR GMM FIML Causality
(0.00)7"  (0.00)  (0.00)  (0.00)7  (0.00)7  (0.00)7  (0.13)  (0.16) cCOo~*
(0.83)

GDP ¢y 1.6635"  1.6635  1.6635  1.6635  1.6635  1.6635  1.6635  1.6635  GDP = CO~ 1"
(0.16)™  (0.14)™ (0.16)™ (014" (014" (014" (0.38)""  (0.33)"" (0.62)

GDP equation yena

C 170107  1.7010"°  1.7010"° 17010 17010 17010 170107 17010 --
(0.04)™  (0.03)™  (0.04)™  (0.03)"™  (0.03)™  (0.03)™"  (0.18)""  (0.58)""

LE gy -1.18047" -1.1804  -1.1804  -1.1804  -1.1804"  -1.1804"  -1.1804"  -1.1804 LE = GDP
(053)™ (0.51)™ (0.53)™ (051)"" (051)7" (051)7"  (054)""  (0.81)"" (0.15)

coTy, 0.1487°  0.1487  0.1487  0.1487  0.1487  0.1487  0.1487  0.1487 CO~' = GDP
(053" (051)™ (0.53)™" (051)™ (051)™" (051)™ (0.66)""  (0.84)"" (0.53)

GDP gy 14736 14736 14736 14736 14736 14736 14736 14736  GDP = GDP™
(0.42)™  (0.40)™  (0.42)™  (0.40)™"  (0.40)™"  (0.40)™"  (0.43)""  (0.76)"" (0.24)

Source: Research finding.
Note: *, ™, and " show the statistical significance of the causal relationship at 10%, 5%, and 1% levels.

Table 3. Alternative Variables for Relationships and Causality Directions of Sustainable Development Pillars From Middle East and North
Africa to European Union via Simultaneous Equations System and Granger Causality Test

EUROPEAN UNION (EU) < Middle East and North Africa (MENA)

Limited information approach (single equation) Full information approach (multiple equations) Granger
OLS WOLS 25LS WSLS 3SLS SUR GMM FIML causality
SC equation asia Optimal lag =5
C 517447  5.1744" 517447 517447 51744 51744 517447 517447 -
(0.00) ™" (0.00) ™ (0.00) ™ (0.00) ™" (0.00) ™ (0.00) ™" (0.00) ™" (0.68) ™"
SC. -0.024277  -0.024277  -0.024277  -0.0242"  -0.02427  -0.02427"  -0.02427"  -0.0242" SC=SC™
America (0.88) ™" (0.88) ™" (0.88) " (0.88)™ (0.88)™" (0.88) ™ (0.88) ™ (0.97)™  (0.80)
GHT, 004007  0.0400°  0.0400°  0.04000  0.0400°  0.0400°  0.0400°  0.04000 GH '=SC




EUROPEAN UNION (EU) < Middle East and North Africa (MENA)

Limited information approach (single equation) Full information approach (multiple equations) Granger
OLS WOLS 2SLS WSLS 3SLS SUR GMM FIML causality
America 0.74)" 0.73) 074)"  (0.73) 0.73) " (0.73) ™ (0.73) ™ (0.90) ™ (0.02)
ENy, 0413377 -0.41337°  -041337  -0.4133"  -0.4133"  -0.4133"  -0.41337  -04133" EN = SC
America (0.04)™ (0.03) ™" (0.04) ™ (0.03)™ (0.03)™ (0.03)™ (0.02)™ (0.85)™  (0.42)
GH equation agja
c 48650  4.8650 4.8650°  4.8650 4.8650  4.8650  ~ 4.8650  4.8650 -
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.55)
SCy. -0.5572" 05572  -0.5572"  -0.5572" -0.5572"  -0.5572"  -05572"  -0.5572" SC = GH™ '
America (0.02) ™ (0.01)™ (0.02) ™ (0.01)™ (0.01)™ (0.01)™ (0.03)™ (0.70)™  (0.92)
Gt 0.0401""  0.0401"" 00401  0.0401"" 00401  0.0401"" 00401  0.0401" GH!=
N. (0.78) 0.77) (0.78) 0.77) (0.77) (0.77) (0.73) (0.94) GH™1™
America (0.84)
ENy 0.0954™"  0.0954"  0.0954  0.0954"  0.0954"  0.0954"  0.0954 0.0954" EN = GH ™"
America (0.63)™  (061)™  (0.63)"" (061)"  (061)""  (0.61)7" (0.7  (0.88)™"  (0.99)
EN equation agia
c -0.0069:* -0.0069:* -0.0069:* -0.00653:* -0.0069:* -0.0069‘:* -0.0069‘:* -0.0069:* --
(0.99) (0.99) (0.99) (0.99) (0.99) (0.99) (0.99) (0.99)
SCu. 0.3786"° 03786 03786  0.3786 0.3786 03786 03786 0.3786 SC = EN"
Ametica (0.00) ™" (0.00) ™ (0.00) ™ (0.00) ™" (0.00) ™ (0.00) ™" (0.00) ™" (0.59)™  (0.93)
GH\. 0.90007"  0.9000™"  0.9000™  0.9000"  0.9000°  0.90007°  0.90007"  0.9000™" GH!=EN""
America (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™" (0.00) ™ (0.00) ™ (0.00) ™ (0.00)™  (0.42)
ENy -0.09237  -0.09237"  -0.0923"  -0.0923"  -0.0923"°  -0.0923""  -0.0923""  -0.0923"" EN = EN
America (0.10) ™ (0.08) ™" (0.10) ™ (0.08)™" (0.08)™" (0.08) ™ (0.02) ™ (0.57)™  (0.79)

Source: Research finding.
Note: ", ™, and ™" show the statistical significance of the causal relationship at 10%, 5%, and 1% levels.



Table 4. Alternative Variables for Relationships and Causality Directions of Sustainable Development Pillars from European Union to
Middle East and North Africa via Simultaneous Equations System and Granger Causality Test

MIDDLE EAST and NORTH AFRICA (MENA) < European Union (EU)

Limited information approach (single equation) Full information approach (multiple equation) Granger

OoLS WOLS 2SLS WSLS 3SLS SUR GMM FIML Causality
SC equation Optimal lag =5
America
C 735037  7.3503°°  7.3503"  7.3503  7.3503"  7.3503"  7.3503"  7.3503"  --

(0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™
SC  -0.37417°  -0.37417  -0.37417  -0.37417  -0.37417  -0.37417  -0.37417° 037417 SC = SC
asia (0.000™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.02) ™ (0.08)™  (0.32)
GH? -0.34307"  -0.34307  -0.3430"  -0.3430"  -0.3430"  -0.3430"  -0.3430""  -0.3430"° GH !=SC™
aia (00007 (0.00)™  (0.00)"  (0.00)™  (0.00)™"  (0.00)™"  (0.00)™"  (0.32)""  (0.98)
EN  -0.27027  -0.27027  -0.27027  -0.27027"  -0.2702"°  -0.2702"°  -0.2702"°  -0.2702"° EN = SC
asia (0.02)7 (0.02) ™ (0.02) ™ (0.02) ™ 0.02) ™ (0.02)™ (0.10)™ (0.29)™  (0.66)
GH equation
America
C -2.259777 225977  -2.2597  -2.2507 22597 22597  -2.2597 "  -2.2597 " -

(0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.01)™
SC  0.04617" 0.04617" 0.0461™" 0.04617" 0.0461™" 0.04617 0.04617 0.0461" SC = GH '™
asia (0.52)™ (0.50) ™ (0.52)™" (0.50) ™ (0.50) ™ (0.50) (0.55) " (0.85)™  (0.57)
GH? 103627  1.0362"  1.0362°  1.0362°  1.0362"  1.0362  1.0362"  1.0362" GH =
asia  (0.00)™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00)™ GH- ™

(0.08)

EN 035437 035437  0.35437°  0.35437  0.3543" 0.35437  0.35437 035437 EN= GH '
asia (0.00)7 (0.00) (0.00) (0.00) (0.00) (0.00)

ke ke ke Hkk Hkk Hkk kK

(0.00) (0.00) (0.26)




MIDDLE EAST and NORTH AFRICA (MENA) < European Union (EU)

Limited information approach (single equation) Full information approach (multiple equation) Granger
OoLS WOLS 2SLS WSLS 35LS SUR GMM FIML Causality
EN equation
America
C 55707 55707 55707 55707 55707 55707 55707 55707  --
(0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) (0.00) (0.22)™"
SC  0.1357 04357 01357 01357 01357 01357  0.1357  0.1357  SC=EN"
asia (0.45)™ (0.43)™ (0.45) ™" (0.43)™" (0.43)™ (0.43)™" (0.21)™ (0.92)™  (0.97)
GHT -0.05197  -0.0519"  -0.0519"  -0.05197  -0.05197  -0.0519"  -0.0519"  -0.0519° GH '=EN"
aia (07D (0.69) ™ (0.72)™ (0.69) ™ (0.69) ™ (0.69) " (0.72)™ (092" (0.83)
EN  -0.6166  -0.6166 -0.6166  -0.6166"  -0.6166"  -0.6166"  -0.6166  -0.6166 EN = EN"
asia (0.00)7 (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.00) ™ (0.01)™ (0.50)™"  (0.52)
Source: Research finding.
Note: ", ™", and *" show the statistical significance of the causal relationship at 10%, 5%, and 1% levels.
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Figure 2. Impulse Functions of Sustainable Development Pillars between MENA and Europe
Source: Research finding.
Note: CO is the inverse of per capita CO, emissions, GDP is per capita GDP, and LE is life
expectancy.

Table 5 and 6 display the statistically significant causalities with
average long-run relationships of the sustainable development pillars
between Europe and MENA. The long-run relationships are the
sustainability elasticities (or spatial spillover effects among the
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sustainable development pillars). The positive effects are synergies
and the negative ones are trade-offs. The interactive sustainability
elasticity is the average of the averages.

Table 5. Interactive Sustainability Elasticities between European Union and Middle East &
North Africa (With the Proxies of Life Expectancy, CO2 and GDP)

Region j => Region i MENA => EU EU => MENA
Social ; "
Socialj LE] = LEl == +1.4869
Environment; CO~Y = LE; - -0.0795™"
Economy GDP; = LE; - -
Environment ;

Social LE; = €07 +0.0247"" -
Environment; co-lj =071, - -
Economy GDP; = CO™; - -
Economy ; .

Social LE; = GDP; +0.9191 --
Environment; CO™%; = GDP; - -
Economy GDP; = GDP; - -
Interactive sustainability elasticities +47% +70%

Source: Research finding.

Table 6. Interactive Sustainability Elasticities between North America and East Asia &
Pacific (With the Proxies of School Enrolment, Greenhouse Gas Emissions and Energy
Consumption)

Region j => Region i MENA => EU EU => MENA
Social ;

Social SC; = SC; -- -
Environment; GH—ij = SC; -- -
Economy; EN; = SC; -- -
Environment ;

Social | SCj=GH™; - -
Environment; GH Y, =GH™Y; - +1.0362""
Economy; EN; = GH™Y; - .
Economy ;

Social SC; = EN; -- -
Environment; GH™'; = EN; +0.9000™" -
Economy EN; = EN; - .
Interactive Sustainability Elasticities +53% +90%

Source: Research finding.
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5. Discussion

Findings of this research support the positive role of globalization and
openness in the global sustainability. Figure 3 presents our findings
graphically and summarily. The most significant elasticities of
sustainable development pillars are positive between MENA and
Europe. In spite of the negligible negative nexus from environmental
development in Europe to the social development in MENA, other
spatial spillover effects are positive and considerable. With regard to
Figure 3, social development in Europe improves social development
in MENA, and social development in MENA, in turn, improves both
the environmental and economic development in Europe. It is
consistent with the Ricardo’s comparative advantage theory in
supporting the beneficial role of globalization and openness in
sustainability. In contrast, it rejects the pollution haven hypothesis for
the negative role of international trade and relationship. The spillover
effect of sustainability is considerably great to add another pillar to the
three sustainable development pillars of social, environment and
economy. In another word, peace and partnership are fundamental as
this research adds peace and partnership as the fourth P to the
sustainability pillars of people, planet and prosperity. Based on this
analysis, the policymakers should follow flow-based governance to
solve the sustainable development issues. Thus, the UN should pursue
and promote its unique platform for globalization, peace and
partnership to improve the global sustainability.
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Europe MENA

~

Social Social

Environment

(i)
e’

Economy

Figure 3. The Estimated Spillover Effects (or Elasticities) of Sustainable Development Pillars
between MENA and Europe
Source: Research finding.
Note: Blue arrows represent the positive relationships and synergetic spillover effects, while
the black arrow shows the negative relationship and trade-off nexus. The size of each arrow is
accorded with the elasticity and the amount of its effectiveness.

6. Conclusion
This research aims to estimate the sustainability elasticities between
MENA and Europe to reveal if the globalization and openness, as a
result of the UN global platform, are beneficial for the sustainable
development. It uses the econometric methodology to develop SEY
model which includes simultaneous equations system, Granger
causality, and VAR approaches. The main findings of this study are as
follows.
e The sustainability elasticities are positive between MENA and
Europe;
e The sustainability spillover effects are synergistic, not trade-
off, between the regions;
e Globalization and openness are beneficial for the global
sustainability;
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e Spillover effect is the 4™ pillar of sustainable development
beside social, environment, and economy;
e Peace and partnership are the 4" pillar of sustainability beside
people, planet, and prosperity.
e The policymakers are advised to follow flow-based
governance to tackle the sustainable development issues;
e The unique global agenda of the UN has sufficient capability
to improve sustainable development in the world.
As a future study, the researcher can test the not only cross-region
but also, cross-pillar spillover effects, among and within other regions,
economies and countries of the world.

Data Availability

More details of methodology and data are accessible at the following
link (Nodehi et al., 2021):
https://data.mendeley.com/datasets/xvd7bv6mjb/2
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