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Abstract

This study employs a flexible spatial smooth transition regression (FSTR) for dynamic
panel data to investigate the asymmetric and nonlinear effects of institutional quality and
financial stability on trade flexibility and economic resilience across 19 MENA countries
over the period 2000-2024. The paper main innovations are threefold. First, it introduces
a dynamic hybrid spatial weight matrix that incorporates business cycle synchronization,
technological spillovers, and institutional similarity, with time-varying weights. Second,
it estimates an FSTR model with two endogenous institutional thresholds, enabling the
identification of three distinct institutional regimes. Third, it applies network analysis
to economic resilience using degree, betweenness, and eigenvector centrality measures.
The results reveal two institutional thresholds: —2.15 and +0.35. In the weak institutional
regime, corruption exerts a strong detrimental effect on trade flexibility (—0.892), while
institutional quality shows no significant impact. In the strong institutional regime, the

negative effect of corruption diminishes to —0.231, and institutional quality becomes the
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most important driver of resilience with a coefficient of 0.678. Institutional spillovers
account for 38.7% of total spatial effects, outperforming trade-based (24.3%) and geo-
graphic (18.9%) spillovers. The error correction coefficient in the strong regime (—0.567)
is more than double that of the weak regime (—0.256), implying an equilibrium recovery
period of 1.8 years compared to 3.9 years. Network analysis identifies three distinct clus-
ters—core, semi-periphery, and periphery—exhibiting asymmetric systemic vulnerabili-
ty. Based on these findings, trade development strategies in the MENA region should be
threshold-based and tailored to each country’s level of institutional development.
Keywords: Trade Flexibility, Economic Resilience, Institutional Quality, Financial Spill-
overs.

JEL Classification: C33, 043, F36, R12.

Introduction: The Middle East and North Africa (MENA) region has faced deep structur-
al, institutional, and economic challenges over the past three decades. Despite abundant
natural resources, a strategic geopolitical location, and a young population, many MENA
economies remain highly vulnerable to external shocks such as oil price collapses, trade
sanctions, financial contagion, and regional instability. Two key concepts are critical in
this context: trade flexibility (the ability to reallocate exports across products and destina-
tions) and economic resilience (the capacity to absorb, adapt, and recover from shocks).
Existing literature has largely focused on linear and symmetric relationships between
institutional variables, financial factors, and economic performance. However, growing
evidence suggests that the effects of institutional quality, corruption, and financial sta-
bility on trade flexibility are inherently nonlinear, threshold-dependent, and asymmetric.
At different levels of institutional development, the magnitude and even the direction of
these effects can change fundamentally. Ignoring these nonlinearities not only leads to
biased estimates but also produces ineffective or even counterproductive policy recom-
mendations.

Furthermore, institutional and financial phenomena are inherently spatial. A country’s in-
stitutional quality can affect its neighbors through investment flows, trade patterns, policy
competition, and institutional learning. Yet existing regional studies either ignore spatial
spillovers altogether or model them using static geographic distance matrices, which fail
to capture economic channels such as business cycle synchronization or technological

similarity.
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This paper addresses these gaps by introducing three main innovations: (i) a dynamic
hybrid spatial weight matrix incorporating business cycle synchronization, technological
spillovers, and institutional similarity with time-varying weights; (ii) a flexible spatial
smooth transition regression (FSTR) model with two endogenous institutional thresh-
olds, enabling the identification of three distinct institutional regimes; and (iii) network
analysis of economic resilience using degree, betweenness, and eigenvector centrality
measures.

Materials & Methods: The final balanced panel includes 19 MENA countries over
20002024 (25 years, 475 observations). The countries are: Iran, Saudi Arabia, UAE,
Qatar, Kuwait, Oman, Bahrain, Jordan, Lebanon, Syria, Yemen, Turkey, Egypt, Morocco,
Algeria, Tunisia, Sudan, Libya, and Iraq. For scattered missing values (less than 3% of
the panel), linear interpolation was applied.

Trade Flexibility Index (RESIL): This composite index captures three dimensions of
trade resilience: product diversification, partner diversification, and reserve absorption

capacity.
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where HHI 7" is the Herfindahl-Hirschman index over HS-6 products (UN Comtrade),
HHI pe is over export destinations (IMF DOTS), and 1;;;;;’:;‘; is the reserve-to-import
coverage ratio (IMF IFS and World Bank WDI). In regressions, the natural logarithm is
used: y, =In(RESIL ).

Economic Resilience Index (ERI): This PCA-based composite index combines five com-

ponents: macroeconomic stability (inverse of inflation, fiscal deficit, and external debt),
economic diversity (entropy index), shock absorption capacity (reserves-to-monetary
base ratio), labor market flexibility (Heritage Foundation index), and institutional quality
(IQ). The first principal component explains 68% of the variance on average.
Institutional Quality (IQ): PCA of six World Bank Governance Indicators (Voice & Ac-
countability, Political Stability, Government Effectiveness, Regulatory Quality, Rule of
Law, Control of Corruption). The first component explains 71% of the variance.

Instead of static geographic matrices, a time-varying hybrid matrix is constructed:

WI(E) = g (6P 4+ BOWSS + (W
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where a(t),B(t),y(t)a(t),B(t),y(t) are re-estimated annually via maximum likelihood. Wb
captures business cycle synchronization (Kalman filter dynamic correlations), W* cap-
tures technological spillovers (export similarity in high-tech products), and W captures
institutional similarity (Euclidean distance over five governance indicators, row-normal-
ized).

The FSTR model with two thresholds (three regimes) is specified as:

Yie = PWYie + BoXie + BrXitG(ir—13 7, €1,C2) + O WXy
+ 91WXitG(qi,t—1i VoCu o) + i+ A+ &

The transition function is the second-order logistic:

1

G(qie;y.0) = m.y >0

where g, , is lagged IQ (transition variable), y is the slope parameter, and ¢ <c, are the

threshold parameters. Due to endogeneity of Wy, potential reverse causality of COR and
FS, and correlation of lagged transition variable with fixed effects, the model is estimated
using Spatial GMM-IV.

A Spatial Vector Error Correction Model (SpVECM) is used to analyze short-run ad-
justment dynamics. The error correction term is derived from the long-run equilibrium
relationship identified in the FSTR. The coefficient on ECT indicates the speed of return
to equilibrium.

Network analysis is conducted on an undirected weighted graph where nodes are coun-
tries and edges are Fisher-transformed correlations of ERI over the sample period. De-
gree, betweenness, and eigenvector centrality are computed, and clustering is performed
using the Louvain algorithm.

Discussion & Results: The estimated thresholds are ¢'=—2.15 and ¢*=+0.35, with slope
parameter y=3.48. Based on these thresholds:

Weak regime (IQ <-2.15): Yemen, Syria, Iraq, Libya, Sudan (5 countries)

Intermediate regime (-2.15 <1Q <+0.35): Iran, Egypt, Lebanon, Jordan, Tunisia, Algeria,
Morocco (7 countries)

Strong regime (IQ > +0.35): UAE, Qatar, Saudi Arabia, Kuwait, Bahrain, Oman, Turkey

(7 countries)
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In the weak regime, corruption has a large negative direct effect (-0.892) and a notable
negative spillover (-0.345). Institutional quality is insignificant (0.123, t-statistic non-sig-
nificant), consistent with an institutional trap. In the intermediate regime, corruption’s ef-
fect weakens to -0.456, and institutional quality becomes positive and significant (0.456).
In the strong regime, corruption’s direct effect diminishes to -0.231, while institutional
quality becomes the main driver of trade flexibility (0.678). The spatial autocorrelation
coefficient p = 0.345 confirms positive spatial dependence. For economic resilience
(ERI), results are qualitatively similar with slightly smaller magnitudes.

Institutional spillovers account for 38.7% of total spatial effects, outperforming trade-
based (24.3%) and geographic (18.9%) spillovers. The share of negative corruption spill-
overs ranges from 27% to 30% across regimes, indicating that corruption in one country
damages its neighbors through capital flight, supply chain disruption, and contagion of
expectations.

The error correction coefficient for the full sample is -0.418, implying a 2.4-year return
to equilibrium. However, marked differences across regimes emerge: -0.256 (weak, 3.9
years), -0.412 (intermediate, 2.4 years), and -0.567 (strong, 1.8 years). Institutional quali-
ty significantly affects not only the level of trade flexibility but also the speed of recovery
from shocks.

Three distinct clusters are identified: the core (UAE, Saudi Arabia, Qatar, Turkey) with
highest centrality; the semi-periphery (Kuwait, Oman, Bahrain) acting as bridges; and
the periphery (all other countries) with low centrality and high systemic vulnerability.
Almost all weak-regime countries are in the periphery, and all strong-regime countries
are in the core or semi-periphery, confirming the close link between institutional regimes
and network position.

Conclusion: This study confirms the existence of strong nonlinear, threshold-based,
and regime-dependent effects of institutional quality on trade flexibility and economic
resilience in the MENA region. Two institutional thresholds (-2.15 and +0.35) divide
the 19 countries into three distinct regimes. In the weak regime, corruption is the bind-
ing constraint while institutional quality has no significant effect. In the strong regime,
corruption’s negative effect becomes economically negligible, and institutional quality
emerges as the main driver of resilience. Institutional spillovers dominate trade-based

and geographic spillovers, accounting for nearly 39% of total spatial effects. The speed



Abstract 158

of adjustment toward long-run equilibrium in the strong regime (1.8 years) is more than

double that in the weak regime (3.9 years). Network analysis reveals asymmetric system-

ic vulnerability with core, semi-periphery, and periphery clusters.

Based on these findings, trade development strategies in the MENA region must be

threshold-based and tailored to each country’s level of institutional development, with

distinct policy recommendations for weak, intermediate, and strong institutional regimes.
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