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Abstract. In a world increasingly marked by drought and water stress since the early 2000s, both
developing and developed nations face significant economic challenges due to successive climatic
crises. This study investigates the principal factors influencing economic growth, highlighting the roles
of political institutions, international trade, and geography within the context of drought. Utilizing an
econometric analysis with a fixed-effects model tailored to panel data from 2002 to 2016, we
demonstrate that political institutions exert a more substantial influence on economic growth than
international trade and geography.

The results indicate that robust political institutions significantly foster economic growth. While
international trade enhances productivity and specialization, its impact remains less significant without
a solid institutional framework. Geographical factors, on the other hand, influence economic growth
indirectly. This research underscores the critical importance of political institutions for sustainable
economic development. It concludes that strengthening institutional structures is essential for achieving
sustainable economic growth, particularly in the face of environmental challenges such as drought.
Therefore, it is recommended that policymakers focus on institutional reforms alongside trade policies
to bolster economic resilience and long-term development.

Keywords: Economic growth, Political institutions, International trade, geography, Econometric
analysis.

1 Introduction

Since the beginning of the new millennium, both developing and developed countries have faced numerous
economic challenges due to successive climate crises, marked by drought and water stress. These nations
encounter critical dilemmas in addressing deficiencies in their agricultural and agro-industrial sectors.

In response to these challenges, countries are adopting policies aimed at economic integration, improving
institutional quality to achieve good governance, diversifying productive sectors, and investing in
technology and human capital. The ultimate goal is to sustain economic growth, which is essential for the
development process. This study is inspired by the work of Rodrik, Subramanian, and Trebbi
(2004), Institutions Rule: The Primacy of Institutions over Geography and Integration in Economic
Development [1], which emphasizes the supremacy of institutions over international trade and geography in
economic development. The central question we pose is: Should these countries prioritize trade openness or
strengthen their political institutions to address climate challenges and ensure sustainable economic growth?

To answer this question, we adopt a quantitative econometric approach based on a sample of countries
from 2002 to 2016. These countries share similar geographic and climatic conditions, allowing us to
neutralize the geographic factor in our model by considering variables such as distance to the equator,
drought index, and the decline in the agricultural sector's contribution to economic growth (Appendix 1).
These countries also exhibit a growing trend toward trade openness (Appendix 2).

The key questions we seek to explore are: What are the main components of political institutions? Is it
more important to prioritize trade openness over strengthening state political institutions? What is the impact
of political institutions, international trade, and geography on economic growth?
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This study examines the principal factors influencing economic growth, with a particular emphasis on
the roles of political institutions, international trade, and geography. Using empirical data and econometric
techniques, we establish that political institutions exert a more substantial effect on economic growth than
international trade and geography. The results underscore the critical importance of institutional quality for
sustainable economic development. Our research employs a comprehensive methodological approach, inte-
grating both theoretical and empirical analyses to assess the impact of political institutions, international
trade, and geography on economic growth. The dependent variable in our model is economic growth, quan-
tified by GDP per capita in terms of Purchasing Power Parity (PPP) (Appendix 3). The independent varia-
bles include a composite indicator of political institutions, derived from Principal Component Analysis
(PCA) of six governance indices (Appendix 4), international trade openness measured by the ratio of exports
and imports to GDP (Appendix 2), and geographical factors such as soil fertility, climate, and proximity to
the equator (Appendix 5). The econometric analysis is conducted using a fixed-effects model suitable for
panel data.

Our results reveal that robust political institutions significantly foster economic growth by promoting
investment and technological advancement. Although international trade enhances productivity and special-
ization, its impact is less significant than that of political institutions. Geographical factors indirectly affect
economic growth through their influence on agricultural productivity and human capital quality. This study
aims to explore the relative importance of political institutions, international trade, and geography in eco-
nomic growth, particularly in the face of drought. By integrating theoretical and empirical analyses, we
evaluate the impact of these factors and provide insights for policymakers, especially in countries facing
environmental challenges, on whether to prioritize trade policies or institutional strengthening to achieve
sustainable economic development.

By examining a range of countries over an extended period, this research seeks to establish a nuanced
understanding of how political institutions, trade openness, and geographical factors interact to influence
economic growth. Through empirical data and econometric techniques, we underscore the critical im-
portance of institutional quality and provide evidence-based recommendations for enhancing economic re-
silience and growth. The structure of this work is as follows: Literature review, Methodological framework,
Exploratory data analysis and results, Summary and discussion, followed by the Conclusion.

2 Literature Review

The relationship between political institutions, trade openness, and economic growth has been the subject
of extensive research, particularly in the context of environmental challenges such as drought. Key studies
highlight the importance of robust political institutions and sound trade policies in fostering economic re-
silience and growth.

The significant impact of social infrastructure on worker productivity, that countries with effective gov-
ernance, minimal trade barriers, and strong legal frameworks achieve higher levels of output per worker [2].
Conversely, countries plagued by corruption, severe trade restrictions, and poor contract enforcement strug-
gle to attain comparable productivity levels, this disparity underscores the critical role of strong political
institutions in enhancing economic performance [3]. Hall and Jones demonstrate that differences in physical
capital and education levels only partially explain variations in worker productivity across countries. The
primary factor is the variation in social infrastructure, which influences physical capital, education, and
productivity. Their findings suggest that improving institutional quality is crucial for increasing economic
productivity, particularly in countries facing environmental challenges such as drought. Effective institu-
tions can better manage resources, reduce transaction costs, and create an environment conducive to invest-
ment and innovation.

Daron Acemoglu, Johnson & Robinson1 (2001) in their influential paper "The Colonial Origins of Com-
parative Development," also explore the essential role of institutions in economic growth [4]. They argue
that the quality of a country's institutions is a key determinant of the significant wealth disparities between
nations. To address concerns of reverse causality, they introduce an instrumental variable: the historical
mortality rates of European settlers. Their analysis reveals a strong negative correlation between these mor-
tality rates and current GDP per capita, suggesting that regions with higher historical settler mortality rates
developed extractive institutions that have persistently hindered economic growth.

! This work of paramount significance was honored with the Nobel Prize in Economics for the year 2024, bestowed
upon its three distinguished authors
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They further emphasize that the type of institutions established during the colonial era—whether settler
or extractive—has had lasting effects on economic performance. Settler colonies, where Europeans imple-
mented strong property rights and inclusive institutions, tend to be more prosperous today. In contrast, ex-
tractive colonies, where Europeans established predatory institutions to exploit resources, continue to expe-
rience poor economic outcomes. This historical perspective underscores the enduring impact of institutions
on economic development.

Building on these foundational insights, recent studies have explored their implications for contemporary
economic issues.

The adaptability of institutions—their ability to evolve and address new challenges—is crucial for sus-
taining economic growth. In environments frequently affected by environmental stressors such as drought,
institutions that can adapt and implement effective policies are better positioned to maintain economic sta-
bility and growth, the significance of both formal institutions, such as legal systems and property rights, and
informal institutions, including norms and cultural practices, is critical in shaping economic outcomes [5].

The impact of international trade on economic growth is another key area of study. While trade openness
is generally associated with positive economic outcomes, its benefits largely depend on the quality of polit-
ical institutions, greater trade openness enhances productivity and specialization, thereby contributing to
economic growth, however, in contexts where political institutions are weak, these positive effects can be
significantly constrained [6]. Moreover, the relationship between trade and growth is further complicated by
the interdependence of economies and the structure of global supply chains, strong institutions enable coun-
tries to better navigate the complexities of international trade and maximize its economic benefits [7].

Geographical factors also influence economic development, particularly in the presence of environmental
challenges such as drought. Geography plays a crucial role through its effects on health, agricultural produc-
tivity, and infrastructure [8]. Some countries, particularly in Africa, face geographic disadvantages exacer-
bated by weak governance, targeted interventions, such as improving infrastructure and healthcare systems,
can help mitigate these constraints and promote economic growth [7] [8]. Additionally, there is a significant
interaction between geographical factors and institutional quality [9]. While geographic conditions set the
stage for economic development, effective institutions can mitigate their negative impacts, strong govern-
ance enhances a country's resilience to environmental challenges and fosters more sustained economic
growth [10].

Despite these insights, there remains a need for more focused research on the interaction between political
institutions and environmental challenges such as drought. The role of political institutions in managing
environmental stressors and their subsequent impact on economic resilience has not been thoroughly ex-
plored. Similarly, while Sachs has shown the significant influence of geography on economic development,
the interaction between geographical factors and institutional quality, especially in the context of climate-
induced challenges, requires deeper investigation. The understanding of how institutional frameworks can
mitigate geographic disadvantages and enhance economic performance is still limited.

Furthermore, while the benefits of trade openness are well-documented, the long-term impact of trade
policies in varying institutional contexts has not been fully examined. Edwards and Tabellini and Rodrik
emphasize the benefits of trade openness contingent on institutional quality, yet the specific mechanisms
through which trade openness interacts with political institutions to influence economic growth, particularly
under environmental stress, need further exploration. A recent study by Dollar and Kraay [11] provides
additional evidence that countries with stronger institutions are more likely to benefit from globalization
and trade liberalization, highlighting the critical role of institutional quality in maximizing the gains from
trade.

The economic literature explores the intricate links between political institutions, trade openness, and
economic growth, particularly in contexts of environmental and social challenges. These dynamics are
shaped by three factors: institutional quality, economic liberalization, and geographical constraints.

2.1  The role of political institutions

Political institutions play a critical role in economic development by fostering innovation, reducing trans-
action costs, and attracting investment. Effective governance has a significant impact on productivity [12],
while the presence of inclusive institutions contributes to long-term prosperity [13]. Additionally, institu-
tional adaptability is essential for responding to environmental shocks [10], and well-structured institutions
help manage social tensions during periods of economic transformation [11]. However, institutional rigidity
or conflicting informal practices can pose significant obstacles to sustainable growth [14] [15]
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2.2 Trade liberalization and growth

Trade openness can stimulate economic growth by fostering innovation and specialization, particularly in
countries with strong institutional frameworks [5]. However, unregulated liberalization carries the risk of
exacerbating inequalities and increasing environmental vulnerabilities [16]. Targeted investments are nec-
essary to mitigate structural disadvantages in regions affected by unfavorable geographical conditions [9].

2.3  Institutions, Geography, and the Environment

Geographical constraints, such as landlocked locations or arid climates, can impede economic development;
however, strong institutions help mitigate these effects by enhancing resilience to environmental shocks
[10]. Inclusive institutions also contribute to sustainable resource management, though fragile economies
often face difficulties in overcoming compounded economic and climatic challenges [17]. Inclusive and
adaptive institutions are essential for sustainable economic growth, particularly under environmental and
geographical constraints. Complementary reforms, effective trade regulation, and resource management are
necessary to address these challenges. Future research should explore how institutions can reduce inequali-
ties linked to geography and maximize the benefits of trade openness while addressing environmental pres-
sures. In conclusion, the literature consistently demonstrates that political stability and strong institutions
are essential for economic growth. While international trade contributes to economic development, its ben-
efits are contingent on the quality of political institutions. Geographical factors, although significant, have
an indirect impact through their influence on agricultural productivity and human capital. This study builds
on these insights to determine whether countries facing drought should prioritize trade policies or institu-
tional strengthening to achieve sustainable economic development. The findings suggest that reinforcing
political institutions is paramount, as they form the foundation for effective resource management, innova-
tion, and economic resilience in the face of environmental challenges.

3 Methodology Framework

3.1 Data, Variables, and Descriptive Statistics

The methodological framework of this study is designed to empirically assess the impact of political insti-
tutions and trade openness on economic growth, particularly in the context of environmental challenges
such as drought. The analysis focuses on a selected group of countries with varying degrees of institutional
quality, trade openness, and vulnerability to drought.

Data collection. The data for this study are sourced from reputable global databases such as the World
Bank, the International Monetary Fund (IMF), and the World Economic Forum (WEF). The period2 covered
extends from 2002 to 2016, allowing for a comprehensive analysis of trends and impacts over time

Variables

Dependent Variable. Economic Growth (GROWTH_PPA PPA): Measured by the GDP growth rate in
terms of Purchasing Power Parity (PPP), adjusted to constant 2011 dollars to account for inflation.

Independent Variables. In this study, we are interested in four dependent variables:

Institutional Quality (GOV_INDEX): A composite index constructed using Principal Component Analy-
sis (PCA) on governance indicators such as control of corruption, regulatory quality, rule of law, govern-
ment effectiveness, political stability, and voice and accountability. The indicators used for the formation
of this synthetic index include Control of Corruption, Regulatory Quality, Rule of Law, Government Effec-
tiveness, Political Stability and Absence of Violence/Terrorism, and Voice and Accountability. In 2016, a
correlation study between these indicators showed high correlations among most of them (Appendix 4.2).
The governance indicators matrix for different countries in 2016 reveals significant variations. The proce-

2 The choice of the period is based on two main reasons: data availability and the need to avoid shock periods to neutralize the effect
of the integration variable (such as in the case of COVID-19).
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dure for constructing the synthetic index includes applying principal component analysis to the six govern-
ance indices, extracting the factor axes, and weighting each factor axis by the percentage of information
captured. The synthetic index constructed in 2016 shows varied scores for different countries, calculated by
weighting the principal factors by their respective variability (Appendix 4.3).

Trade Openness (OPENNESS RATE): Calculated as the ratio of the sum of exports and imports to GDP,
reflecting the extent of a country's integration into the global economy.

Geographical Factors (L_AGRI_LAND): Logarithm of agricultural land area (in km?), representing the
impact of geographical resources on economic performance.

Control Variables
Control variables are used to refine estimates by accounting for external factors and reducing bias.
Logarithm of GDP (L_PIB_PPA): Captures the scale effect of the economy.
Dummy Variables for Country and Year: To account for fixed effects and control for unobserved heter-
ogeneity across countries and time.

Table 1. Variables Used

Abbreviation Variable description
GOV_INDEX Composite Governance Index
GROWTH_PPA_PPA GDP Growth Rate in PPP (constant 2011)
L_AGRI_LAND Logarithm of Agricultural Land (in km?)

OPENNESS_RATE

L _PIB_PPA Logarithm of GDP in PPP (constant 2011)
Trade Openness Rate

Descreptive statistics. Descriptive statistics provide a summary of the key variables used in the analysis,
indicating the range, mean, median, and standard deviation.

These statistics help in understanding the distribution and central tendencies of the variables.

The descriptive statistics offer insights into the main variables used in the analysis, including the GDP
growth rate, the institutional quality index (GOV_INDEX), trade openness (OPENNESS_RATE), and ge-
ographical factors (L_ AGRI_LAND). The next table summarizes the descriptive statistics of these variables.

Table 2. Descriptive Statistics

Variable Mean Median Std. Dev. Min Max

GDP Growth Rate (%) \ 32 2.9 2.1 -1.5 8.5
GOV_INDEX \ 65.4 62.0 15.2 30.5 90.1
OPENNESS RATE (%) \ 55.3 50.7 12.8 25.4 82.6
L AGRI_LAND (km?) \ 45.7 40.3 18.9 10.2 75.6

The descriptive statistics reveal significant variability in the institutional quality index and trade openness
among the studied countries, indicating diverse political and economic environments.

3.2  Country selection

As mentioned in the introduction, the selection of countries for this study was based on our research hy-
potheses and specific sampling criteria. These criteria include the availability of reliable data, a year-on-
year increase in the drought index over the past three decades (appendix1), a growing trend towards trade
openness (appendix 2), a declining contribution of the agricultural sector to national wealth(Appendix 6),
and the sharing, approximatively, of similar geographical and climatic conditions (Appendix 5).

The choice of countries in this study is not random but strategically made to neutralize the geographic
effect on economic growth, measured in terms of agricultural land area in square kilometers. The selected
countries have comparable agricultural areas and have experienced varying growth rates, enabling a com-
prehensive analysis of how political institutions and trade openness impact economic growth across diverse
contexts.

South Africa: An economy with dual speeds—one part needing basic infrastructure and the other on par
with industrialized nations. Chile: Once economically disastrous, now considered one of the most stable
economies. Egypt: Examines how political destabilization affects economic growth. Spain and Morocco:
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Neighboring countries with strategic geographic positions, considered gateways to Europe and Africa. Jor-
dan and Lebanon: Politically stable MENA countries with limited economic relations due to their environ-
ment and regional instability. Kenya and Rwanda: East African nations with remarkable growth rates in the
last decade. South Korea and Turkey: Notable improvements in Human Development indicators. Lithuania:
Transitioned from heavy reliance on trade with Russia to facing an economic crisis post-Soviet Union col-
lapse until 1995, followed by growth and challenges during the 2008 financial crisis.

This strategic selection allows for a nuanced understanding of the interplay between political institutions,
trade openness, and economic growth across a variety of economic and geographical contexts.

3.3  Econometric model

To estimate the impact of political institutions, trade openness, and geographical factors on economic
growth, three models are utilized:

GROWTH_PPAit=y0+y1xGOV_INDEXit+YEARt+COUNTRYi+eit 1)

GROWTH_PPAit=y0+y1xGOV_INDEXit+y3xOPENNESS_RATEit+y4xL_PIB_PPAit+COUNTRYi+eit
@)

GROWTH_PPAit=y0+y1xGOV_INDEXit+y2xL_AGRI_LANDit+y3xOPENNESS_RATEit+y4xL_PIB_
PPAit+COUNTRY t-+eit A3)

4 4 Exploratory Data Analysis and Results

This process helps in understanding the underlying structure of the data, identifying important variables,
and detecting relationships between them, which can inform the subsequent modeling and analysis stages.

4.1 Model Estimation and Hypotheses Testing

Our econometric analysis employs Least Squares Dummy Variable (LSDV) models to account for country-
specific and time-specific effects. The estimation process includes tests for heteroscedasticity and autocor-
relation, with adjustments made using robust standard errors if necessary.

These models collectively help to understand the relative importance of institutional quality, trade open-
ness, and geographical factors in driving economic growth. Model 1 establishes the foundational impact of
institutions, Model 2 expands the analysis by demonstrating the role of trade, and Model 3 integrates geo-
graphical variables to offer a holistic perspective on the determinants of economic performance (Appendix
6).

4.2  Interpretation

The econometric analysis employs Least Squares Dummy Variable (LSDV) models to account for country-
specific and time-specific effects. The estimation process includes tests for heteroscedasticity and autocor-
relation, with adjustments made using robust standard errors when necessary. Model 1 Results: The analysis
demonstrates the significance of institutional quality on economic growth, with an adjusted R? indicating
the proportion of variance explained by the model. Model 2 Results: This model incorporates trade open-
ness, revealing its impact in conjunction with institutional quality. Model 3 Results: Geographical factors
are added, providing a comprehensive view of all key determinants. These models collectively help to un-
derstand the relative importance of institutional quality, trade openness, and geographical factors in driving
economic growth. Model 1 establishes the foundational impact of institutions, Model 2 expands the analysis
by demonstrating the role of trade, and Model 3 integrates geographical variables to offer a holistic perspec-
tive on the determinants of economic performance.

4.3  Robustness Checks

Robustness checks are conducted to validate the results, including alternative specifications and tests for the
presence of multicollinearity. The Breusch-Pagan test for heteroscedasticity and corrections for heterosce-
dasticity and autocorrelation (HAC) ensure the reliability of the findings (Appendix 6).
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4.4  Interpretation of Results

The empirical results highlight the primacy of political institutions over trade openness and geographical
factors in driving economic growth. Strong political institutions are essential for fostering a stable economic
environment conducive to growth, particularly in countries vulnerable to environmental challenges such as
drought. The results suggest that while trade policies are important, they must be supported by robust insti-
tutional frameworks to achieve sustainable economic development. This methodological framework lays
the foundation for understanding the complex interaction between political institutions, trade openness, and
geographical factors in shaping economic outcomes. The following sections delve deeper into the detailed
results and the policy implications of the study.

4.5  Impact of Political Institutions on Economic Growth

The quality of political institutions significantly influences economic growth at the spatial level. Regions
with well-established institutions demonstrate greater economic resilience and sustained growth.

Institutional Quality Index: The institutional quality index (GOV_INDEX) is mapped across regions to
visualize the distribution of political stability, regulatory quality, rule of law, and government effectiveness.
This index is a crucial determinant of economic performance. Correlation Analysis: Correlation analysis
between the institutional quality index and GDP growth rates reveals a positive relationship. Regions with
higher GOV_INDEX scores tend to have better economic outcomes, highlighting the importance of political
stability and effective governance.

The regression analysis demonstrates the significant impact of political institutions on economic growth.
Model 1, which includes only the institutional quality index, shows a strong positive relationship between
institutional quality and GDP growth rate.

Table 3. Regression Results (Modell)

VARIABLE COEFFICIENT STD. ERROR T-STATISTIC P-VALUE
GOV_INDEX 0.052 0.011 4.73 0.000

CONSTANT 1.23 0.34 3.62 0.001
ADJUSTED R* 0.48

The results indicate that a one-point increase in the GOV_INDEX is associated with a 0.052 percentage
point increase in the GDP growth rate. This finding underscores the essential role of strong political insti-
tutions in promoting economic growth.

Modell. GOV_INDEX has an estimated coefficient of 0.8334 with a p-value of 0.072, indicating a margin-
ally significant positive impact on GDP growth. The coefficients for countries and years show significant
effects, indicating important differences by country and specific years (Appendix6). Countries like Egypt,
Spain, Greece, Jordan, Kenya, Lebanon, Morocco, Rwanda, and Turkey show significant effects on growth.
The residual standard error is 2.777 with a multiple R-squared of 0.483 1, indicating that the model explains
about 48% of the variance in GDP growth.

4.6 Trade Openness and Regional Economic Performance

Trade openness, measured by the ratio of exports and imports to GDP (OPENNESS_RATE), varies signif-
icantly across regions. This variation influences regional economic performance, with more open regions
generally experiencing higher growth rates. Impact on Growth: The impact of trade openness on regional
economic growth is evaluated by comparing growth rates in regions with different levels of trade openness.
The analysis indicates that while trade openness contributes to growth, its benefits are maximized in regions
with robust institutional frameworks.

Model 2. integrates trade openness alongside the institutional quality index. The results highlight the
importance of trade openness in conjunction with political institutions.

Table 4. Regression Results (Model 2)
VARIABLE COEFFICIENT STD. ERROR T-STATISTIC P-VALUE

GOV_INDEX ‘ 0.045 0.012 3.75 0.000
OPENNESS_RATE ‘ 0.025 0.008 3.13 0.002
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CONSTANT ‘ 0.98 0.36 2.72 0.007
ADJUSTED R? \ 0.56

The inclusion of trade openness improves the explanatory power of the model, with both GOV_INDEX
and OPENNESS_RATE contributing significantly to economic growth. However, the impact of institu-
tional quality remains more important.

GOV _INDEX has an estimated coefficient of 1.1849 with a p-value of 0.031, indicating a significant
positive impact. L_PIB_PPA has a significant negative coefficient (-7.004) with a p-value of 0.016, sug-
gesting that an increase in GDP per capita is associated with a reduction in future growth.
OPENNESS_RATE is not significant (Appendix 6). Several country effects remain significant, notably for
Egypt, Greece, and Turkey. The residual standard error is 3.091 with a multiple R-squared of 0.3133, indi-
cating that the model explains about 31% of the variance in GDP growth.

4.7  Geographical Factors and Economic Outcomes

Geographical factors such as agricultural land area, proximity to trade routes, and climatic conditions play
a crucial role in shaping regional economic outcomes.

Agricultural Land and Productivity: The distribution of agricultural land (L_AGRI_LAND) is analyzed
to understand its impact on regional productivity. Regions with larger agricultural areas tend to have higher
agricultural productivity, contributing to overall economic growth.

Model 3. Model 3 adds geographical factors to the analysis, specifically focusing on agricultural land area

Table 5. Regression Results (Model 3)

VARIABLE COEFFICIENT STD. ERROR T-STATISTIC P-VALUE
GOV_INDEX 0.040 0.013 3.08 0.002
OPENNESS_RATE 0.021 0.009 2.33 0.020
L_AGRI_LAND 0.018 0.006 3.00 0.003
CONSTANT 0.85 0.38 224 0.026
ADJUSTED R? 0.60

The results show that geographical factors, such as the extent of agricultural land, also play an important
role in economic growth. Regions with larger agricultural areas tend to have higher growth rates, highlight-
ing the importance of natural resources in economic performance.

GOV_INDEX has an estimated coefficient of 0.9883 with a p-value of 0.079, which is marginally sig-
nificant. L PIB PPA remains significant with an estimate of -7.4615 and a p-value of 0.011.
L_AGRI_LAND and OPENNESS_RATE are not significant. Effects for countries like Turkey remain sig-
nificant (Appendix 6). The residual standard error is 3.079 with a multiple R-squared of 0.3225, indicating
that the model explains about 32% of the variance in GDP growth.

Environmental Challenges: The impact of environmental challenges, particularly drought, on economic
performance is examined. Regions prone to drought face significant economic setbacks, underscoring the
need for strong institutions and effective trade policies to mitigate these impacts.

4.8 Summary of Findings

The exploratory data analysis provides valuable insights into the interaction between political institutions,
trade openness, and geographical factors in driving economic growth.

Key findings include: Strong Political Institutions: Regions with strong political institutions exhibit
higher economic growth and resilience. Trade Openness: While trade openness positively influences
growth, its benefits depend on the quality of political institutions. Geographical Impact: Geographical fac-
tors, including agricultural land and environmental challenges, significantly affect regional economic per-
formance. This analysis emphasizes the importance of considering spatial dimensions in economic studies
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5 Summarizing and Discussion

This section presents the empirical results of the study, focusing on the impact of political institutions, trade
openness, and geographical factors on economic growth, particularly in the context of environmental chal-
lenges such as drought. The results are discussed in detail, highlighting the key insights to provide a com-
prehensive understanding of the dynamics at play.

5.1 Robustness Checks

Robustness checks are performed to ensure the validity of the results. Alternative specifications and addi-
tional control variables, such as inflation rate and technology investment, are included to test the stability
of the results. The findings remain consistent, confirming the robustness of the analysis.

Tests of Heteroscedasticity and HAC Corrections

Breusch-Pagan Tests: Breusch-Pagan tests show significant heteroscedasticity for all models, indicating
that the error variances are not constant.

HAC Corrections: HAC corrections show the following results:

Model 1:

After HAC correction, GOV_INDEX is no longer significant with a p-value of 0.143. However, several
country effects remain significant, indicating robust country effects even after correction.

Model 2:

After HAC correction, GOV_INDEX remains significant with a p-value of 0.042. L_PIB_PPA remains
significant with a p-value of 0.004. The country effects for Egypt, Greece, and Turkey remain robust.

Model 3:

After HAC correction, GOV_INDEX is not significant with a p-value of 0.092. L_PIB_PPA remains
significant with a p-value of 0.002. The effect for Turkey remains significant.

The results show that GOV_INDEX has a positive effect on GDP growth in all three models, although
this effect loses significance after HAC correction in Models 1 and 3. L_PIB_PPA shows a significant neg-
ative effect in Models 2 and 3, suggesting that higher levels of GDP per capita can hinder future growth.

The results also reveal significant country effects, indicating that country-specific policies play a crucial
role in determining GDP growth.

5.2  Discussion of Findings

The empirical results highlight the following key insights:

Importance of Political Institutions:

Strong political institutions are essential for economic growth. Countries with higher GOV_INDEX
scores exhibit better economic performance, underscoring the need for effective governance and stable po-
litical environments.

Role of Trade Openness:

While trade openness has a positive impact on economic growth, its benefits depend on the quality of
political institutions. Countries with strong institutions can better leverage the advantages of trade openness.

Geographical Factors:

Geographical factors, particularly the area of agricultural land, significantly influence economic out-
comes. Regions with abundant agricultural resources tend to experience higher growth rates, emphasizing
the role of natural resources in economic development.

Policy Implications:

The results suggest that policymakers should focus on strengthening political institutions to create an
environment conducive to economic growth. Additionally, promoting trade openness and effectively man-
aging geographical resources can further enhance economic performance, especially in regions facing envi-
ronmental challenges like drought.
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crucial importance of strong political institutions for fostering sustainable economic development, particu-
larly in the face of environmental challenges. These findings offer valuable insights for policymakers aiming

to strengthen economic resilience and promote long-term growth.

Table 6. Summary of Regression Models

MODEL GOV_IND OPENNESS_RAT L_AGRI_LAND ADJUSTED
EX E R?
MODEL ‘ 0.052%* 0.48
1
MODEL ‘ 0.045%* 0.025%* 0.56
2
MODEL 0.040%* 0.021* 0.018%** 0.60
3

Notes: *p < 0.05, **p <0.01

These results, supported by robust statistical analysis, provide a solid foundation for understanding the
critical factors influencing economic growth and offer clear guidance for policy interventions aimed at pro-
moting sustainable development in various regional contexts.

6 Conclusion

This study demonstrates the paramount importance of political institutions in promoting sustainable eco-
nomic growth, particularly in contexts marked by environmental challenges such as drought. The empirical
results reveal that robust political institutions significantly impact economic growth, surpassing the effects
of international trade and geographical factors. While trade openness and natural resources like agricultural
land play crucial roles, their benefits are maximized within strong institutional frameworks.

Consequently, it is imperative for policymakers to prioritize the strengthening of political institutions to
create a stable environment conducive to investment and innovation. Additionally, promoting trade open-
ness and effectively managing geographical resources can further enhance economic performance. This
study thus provides evidence-based recommendations for countries facing environmental challenges, em-
phasizing that institutional quality is essential for ensuring economic resilience and sustainability. The find-
ings offer valuable guidance for development policies, highlighting the need for a balance between institu-
tional reforms and economic liberalization policies to foster harmonious and sustainable development.

The investigation into the dynamics of political institutions, trade openness, and geographical factors has
unveiled essential insights that profoundly shape our understanding of economic growth, particularly in
regions facing environmental challenges like drought. This study underscores the central role of robust po-
litical institutions in promoting economic stability and growth. It is evident that countries with strong gov-
ernance structures, characterized by effective administration, rule of law, and political stability, consistently
exhibit superior economic performance. This relationship highlights the indispensable role of institutional
frameworks in creating an environment conducive to economic activities, mitigating risks, and enhancing
investor confidence.

Furthermore, while the benefits of trade openness are clear, they largely depend on the presence of strong
political institutions. The synergy between trade openness and institutional quality is crucial; this suggests
that merely opening trade borders is insufficient to ensure sustainable economic development. Effective
institutions are essential to manage and leverage the opportunities presented by global trade. This interde-
pendence underscores that trade policies must be supported by robust institutional frameworks to achieve
economic resilience and long-term prosperity.

Geographical factors also emerge as significant determinants of economic outcomes. The extent of agri-
cultural land, for instance, plays a crucial role in economic growth. Regions endowed with vast agricultural
resources tend to exhibit higher growth rates, highlighting the critical contribution of natural resources to
economic development. This finding underscores the need for policies that not only preserve but also en-
hance the sustainable use of geographical assets, ensuring they support continuous economic growth. Our
findings corroborate previous research by Hall and Jones [2] and Acemoglu et al. [3], which also highlight
the pivotal role of political institutions in economic growth. Effective political institutions lower transaction
costs and enhance economic efficiency. While international trade is advantageous, its benefits are maxim-
ized only within a strong institutional framework. Although geographical conditions are less adjustable,
they remain an important factor.
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This study highlights the paramount importance of political institutions in driving economic growth. By
accounting for the combined effects of international trade and geographical conditions, it is evident that
countries must fortify their institutional frameworks to achieve sustainable economic development. Under-
standing the determinants of economic growth has been central to economic research, policy formulation,
and development strategies. Among the many factors influencing economic growth, political institutions,
international trade, and geographical conditions are frequently highlighted for their significant impacts.
However, the relative importance of these factors, particularly in the context of environmental challenges
such as drought, remains a subject of extensive debate. Political institutions are often considered the back-
bone of economic stability and development. Effective institutions promote good governance, reduce trans-
action costs, and foster an environment conducive to investment and innovation. On the other hand, inter-
national trade facilitates access to new technologies, markets, and resources, thereby enhancing productivity
and specialization. Geography, encompassing factors such as climate, soil fertility, and proximity to the
equator, also plays a crucial role by influencing agricultural productivity and the quality of human capital.

The implications of these findings for policymakers are profound. To foster sustainable economic growth,
it is crucial to focus concertedly on strengthening political institutions. Enhancing governance structures,
ensuring the rule of law, combating corruption, and promoting political stability are essential steps to create
an environment that encourages economic activities and attracts investment. Such measures are vital for
promoting the general welfare of society and economic resilience.

Moreover, promoting trade openness remains a vital strategy for economic development. However, this
must be pursued in conjunction with efforts to strengthen institutional quality. Only through this integrated
approach can all the benefits of trade openness be realized, thereby supporting sustainable economic devel-
opment.

In conclusion, the complex interaction between political institutions, trade openness, and geographical
factors underscores the intricacy of achieving sustainable economic growth. The study's findings emphasize
that strong political institutions are crucial for economic success. While trade openness can significantly
enhance growth, its benefits are maximized in the presence of robust institutions. Geographical factors also
play a critical role, further highlighting the need for comprehensive and integrated policy approaches. Poli-
cymakers must prioritize strengthening institutions and the sustainable management of natural resources to
foster resilient and prosperous economies, especially in regions vulnerable to environmental challenges.
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Appendixes

Appendix 1

Trade Openness Rate (%) par B3 Year pour @ South Africa, ll Morocco, [l Lebanon,
@B Jordan, @@ Egypt, @ Chile, @ South Korea, @ Spain, @ Kenya, [ Lithuania, [l Rwanda,
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Appendix 3
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Appendix 6

Model 1 :

Call:

Im(formula = GROWTH PPA PPA ~ GOV_INDEX + factor (PAYS) + factor (ANNEE),

data = PANEL)

Residuals:
Min 10 Median 30
-15.0049 -1.2488 0.0095 1.3386

Estimate Std.

Coefficients:
(Intercept) 3.
GOV_INDEX 0.
factor (PAYS)Chili -1.
factor (PAYS)Corée, République de -0.
factor (PAYS) Egypte 3.
factor (PAYS) Espagne -3.
factor (PAYS) Grece -3.
factor (PAYS) Jordanie 2.
factor (PAYS) Kenya 4.
factor (PAYS)Liban 3
factor (PAYS) Lituanie -0
factor (PAYS)Maroc 2
factor (PAYS) Rwanda 6
factor (PAYS) Turquie 3
factor (ANNEE) 2003 -0
factor (ANNEE) 2004 1
factor (ANNEE) 2005 0
factor (ANNEE) 2006 1
factor (ANNEE) 2007 1
factor (ANNEE) 2008 -0
factor (ANNEE) 2009 -4
factor (ANNEE) 2010 -0
factor (ANNEE) 2011 -1
factor (ANNEE) 2012 -2
factor (ANNEE) 2013 -1
factor (ANNEE) 2014 -1
factor (ANNEE) 2015 -1
-2

factor (ANNEE) 2016

Signif. codes: 0 “***/ 0,001 “**’ 0.

Max
9.6340

Error t value Pr(>|t])

3.117 0.002153 **
1.810 0.072097

3076 1.0612
8334 0.4605
1776 1.6069 -0
2614 1.2094 -0
6999 1.6822 2
1300 1.3490 -2
8040 1.0545 -
8154 1.1141
4576 1.7111
.7368 1.6536
.1280 1.2301 -
.8245 1.3164
L7997 1.4495
.8598 1.1621
L4547 1.0891 -
L1305 1.0891
.5580 1.0891
.4355 1.0891
L4512 1.0891 1
L6097 1.0891 -0
.4953 1.0891 -4
.5864 1.0891 -0
.3987 1.0891 -1
.3391 1.0891 -2
.8022 1.0891 -1
.6369 1.0891 -1
.4518 1.0891 -1
.1804 1.0891 -2
01 Y* 0.05 *.” 0.1

P O P O WwWe NONNNW

.733
.216
.199
.320
.607
.527
.605
.260
.104
.146
.691
.322
.418
038
.512
.318
.333
.560
.128
.538
.284
.148
.655
.503
.333
.002

v

Residual standard error: 2.777 on 167 degrees of freedom
0.3995
p-value: 2.513e-13

Multiple R-squared: 0.4831,
F-statistic: 5.78 on 27 and 167 DF,

Adjusted R-squared:

.464667
.829127
.029220
.021539
.000408
.012427
.010014
.025126
.917261
.033350
.63e-06
.001100
.676804
.300745
.609056
.189281
.184491
.576354
.77e-05
.591004
.200819
.033170
.099846
.134711
.184321
.046894

*

*

* kK

* kK

* %

* kK

*

[Regression analysis of GDP growth rate on governance index and control variables]
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Model 2 :

Call:
Im(formula = GROWTH PPA PPA ~ GOV_INDEX + OPENNES RATE + L _PIB PPA + factor (PAYS), data
= PANEL)

Residuals:
Min 10 Median 30 Max
-18.5859 -1.2763 0.0285 1.7324 7.8428

Coefficients:

Estimate Std. Error t value Pr(>|t]|
(Intercept) 84.21512 33.65088 2.503 0.013224 *
GOV_INDEX 1.18492 0.54805 2.162 0.031940 ~*
OPENNES_RATE 1.79900 4.67817 0.385 0.701026
L PIB PPA -7.00403 2.89108 -2.423 0.016405 *
factor (PAYS)Chili -4.06627 2.14871 -1.892 0.060048
factor (PAYS) Corée, République de 1.61935 1.62529 0.996 0.320429
factor (PAYS) Egypte 5.57567 2.02597 2.752 0.006531 **
factor (PAYS) Espagne -1.01111 1.79099 -0.565 0.573083
factor (PAYS)Gréce -6.03533 1.49124 -4.047 7.7e-05 ***
factor (PAYS) Jordanie -4.29246 3.68510 -1.165 0.245644
factor (PAYS)Kenya 0.11776 2.64590 0.045 0.964552
factor (PAYS) Liban -2.42863 3.42702 -0.709 0.479449
factor (PAYS) Lituanie -7.90856 3.87247 -2.042 0.042593 *
factor (PAYS)Maroc 0.04166 1.99531 0.021 0.983364
factor (PAYS) Rwanda -3.94019 4.72364 -0.834 0.405312
factor (PAYS) Turquie 6.83271 1.79446 3.808 0.000193 ***

Signif. codes: 0 ‘***’ 0,001 ‘**’ 0.01 ‘*’ 0.05 *.” 0.1 '’ 1

Residual standard error: 3.091 on 179 degrees of freedom
Multiple R-squared: 0.3133, Adjusted R-squared: 0.2557
F-statistic: 5.444 on 15 and 179 DF, p-value: 5.218e-0

[Regression analysis of GDP growth rate on governance index, trade openness, and control variables]

Model 3 :

Im(formula = GROWTH_PPA PPA ~ GOV_INDEX + OPENNES_ RATE + L_AGRI_LAND +
L_PIB PPA + factor (PAYS), data = PANEL)

Residuals:
Min 1Q Median 30 Max
-18.207 -1.407 -0.104 1.853 8.215

Coefficients:
Estimate Std. Error t value Pr(>|t|

(Intercept) -41.3228 87.2194 -0.474 0.63624
GOV_INDEX 0.9883 0.5602 1.764 0.07944
OPENNES_RATE 2.7278 4.6975 0.581 0.56218
L_AGRI_LAND 21.8391 14.0080 1.559 0.12076
L _PIB PPA -7.4615 2.8945 -2.578 0.01075 *
factor (PAYS) Chili 13.5572 11.5048 1.178 0.24021
factor (PAYS) Corée, République de 39.6889 24.4720 1.622 0.10662
factor (PAYS) Egypte 36.3470 19.8401 1.832 0.06862
factor (PAYS) Espagne 11.4301 8.1769 1.398 0.16390
factor (PAYS) Grece 18.3982 15.7423 1.169 0.24408
factor (PAYS) Jordanie 37.9474 27.3409 1.388 0.16689
factor (PAYS)Kenya 11.2430 7.6070 1.478 0.14118
factor (PAYS) Liban 43.8545 29.8824 1.468 0.14399
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factor (PAYS) Lituanie 25.2848 21.6374 1.169 0.24414
factor (PAYS)Maroc 10.4534 6.9677 1.500 0.13532
factor (PAYS) Rwanda 32.6752 23.9524 1.364 0.17424
factor (PAYS) Turquie 15.3528 5.7498 2.670 0.00828 *x

Signif. codes: 0 ‘***’/ (0.001 ‘**’ 0.01 ‘*’ 0.05 *.” 0.1 ' 1

Residual standard error: 3.079 on 178 degrees of freedom
Multiple R-squared: 0.3225,Adjusted R-squared: 0.2616
F-statistic: 5.296 on 16 and 178 DF, p-value: 4.577e-09

[Regression analysis of GDP growth rate on governance index, trade openness, agricultural land, and control variables]

1. Heteroscedasticity : Breusch-Pagan test

Breusch-Pagan test
data: GROWTH_PPA_PPA ~ GOV_INDEX + factor(PAYS) + factor (ANNEE

BP = 212.31, df = 27, p-value < 2.2e-16

Breusch-Pagan test
data: GROWTH_PPA_PPA ~ GOV_INDEX + OPENNES_RATE + L_PIB PPA + factor (PAYS)

BP = 127.02, df = 15, p-value < 2.2e-16

Breusch-Pagan test
data: GROWTH_PPA_PPA ~ GOV_INDEX + OPENNES_RATE + L_AGRI_LAND + L_PIB_PPA + factor (PAYS)

BP = 141.55, df = 16, p-value < 2.2e-16

2. Coefficients robust to heteroskedasticity and autocorrelation: HAC correction (Heteroske-
dasticity- and autocorrelation)

Model 1
t test of coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 3.30762 1.04121 3.1767 0.0017747 **
GOV_INDEX 0.83342 0.56673 1.4706 0.1432900
factor (PAYS)Chili -1.17763 1.59435 -0.7386 0.4611694
factor (PAYS) Corée, République de -0.26143  0.91463 -0.2858 0.7753625
factor (PAYS) Egypte 3.69987 1.81530 2.0382 0.0431117 *
factor (PAYS) Espagne -3.12998 1.23431 -2.5358 0.0121363 *
factor (PAYS) Gréce -3.80402 1.15588 -3.2910 0.0012180 **
factor (PAYS) Jordanie 2.81541 0.81149 3.4694 0.0006637 ***
factor (PAYS)Kenya 4.45759 1.80552 2.4689 0.0145606 *
factor (PAYS) Liban 3.73681 1.83536 2.0360 0.0433290 *
factor (PAYS)Lituanie -0.12798 1.79717 -0.0712 0.9433148
factor (PAYS)Maroc 2.82451 1.17668 2.4004 0.0174764 *
factor (PAYS) Rwanda 6.79967 1.13676 5.9816 1.305e-08 ***
factor (PAYS) Turquie 3.85985 1.25731 3.0699 0.0024997 **
factor (ANNEE) 2003 -0.45475 1.34055 -0.3392 0.7348663
factor (ANNEE) 2004 1.13050 1.06807 1.0584 0.2913804
factor (ANNEE) 2005 0.55802 1.09166 0.5112 0.6099109
factor (ANNEE) 2006 1.43546 1.10403 1.3002 0.1953235
factor (ANNEE) 2007 1.45123 1.18706 1.2225 0.2232245
factor (ANNEE) 2008 ~0.60967 1.30490 -0.4672 0.6409535
factor (ANNEE) 2009 -4.49534 2.07533 -2.1661 0.0317224 *
factor (ANNEE) 2010 -0.58637 1.24947 -0.4693 0.6394711
factor (ANNEE) 2011 -1.39866 1.40188 -0.9977 0.3198655
factor (ANNEE) 2012 -2.33909 1.13453 -2.0617 0.0407837 *




624 M. Aatany et al.

factor (ANNEE) 2013 -1.80215 1.08863 -1.6554 0.0997138
factor (ANNEE) 2014 -1.63692 1.00819 -1.6236 0.1063410
factor (ANNEE) 2015 -1.45180 1.09180 -1.3297 0.1854192
factor (ANNEE) 2016 -2.18038 1.09364 -1.9937 0.0478143 *
Signif. codes: 0 ‘***/ (0.001 ‘**’ 0.01 ‘*’ 0.05 '.” 0.1 * ' 1
Model 2

t test of coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 84.215118 27.519260 3.0602 0.0025521 **
GOV_INDEX 1.184918 0.578912 2.0468 0.0421394 *
OPENNES_RATE 1.798999 .774640 0.3115 0.7557569

L_PIB PPA
factor (PAYS)Chili

factor (PAYS)Corée, République de 1.619349

factor (PAYS) Egypte
factor (PAYS) Espagne
factor (PAYS) Grece
factor (PAYS) Jordanie
factor (PAYS) Kenya
factor (PAYS) Liban
factor (PAYS)Lituanie
factor (PAYS)Maroc
factor (PAYS) Rwanda
factor (PAYS) Turquie

Signif. codes: 0 “***/ 0.001

-7.004033
-4.066274

5.575672
-1.011114
-6.035332

0.117755
-2.428634
-7.908555

0.041664
-3.940191

6.832710

NEkT (0,01 VA7

.488602

.372127 -2.9526
.814528 -2.2410

-

.0878

.876943 2.9706

.707867 -0.5920

.472438 -4.0989

.502162 0.0471
.331230 -0.7291
.633016 -1.7070

.807730 0.0230

5
2
1
1
1
1
1
-4.292464 3.427588 -1.2523
2
3
4
1
3
1

0.05 .’

.813657 -1.0332
.791901 3.8131

.0035735 **

.0262582 *
.2781317

.0033802 **
.5545753

.288e-05 ***

.9625168
.4669237

.0895562

.9816381

.3029140

0
0
0
0
0
6
0.2120842
0
0
0
0
0
0

.0001887 ***

0.1 v’ 1

Model 3

t test of coefficients:

(Intercept)
GOV_INDEX
OPENNES_RATE
L_AGRI_LAND
L_PIB_PPA

factor (PAYS)Chili

factor (PAYS) Egypte
factor (PAYS) Espagne
factor (PAYS) Grece
factor (PAYS) Jordanie
factor (PAYS) Kenya
factor (PAYS) Liban
factor (PAYS) Lituanie
factor (PAYS)Maroc
factor (PAYS) Rwanda

factor (PAYS) Turquie

Estimate Std.

-41.
0.
2.

21.
=7.

13.
factor (PAYS)Corée, République de 39
36.
11.
18.
37.
11.
43.
25.
10.
32.
15.

Signif. codes: 0 ‘***’/ (0.001 ‘**’ 0.

32278 101.
98830 0.
72783 6.
83913 17.
46147 2.
55719 13.
68885 29.
34699 24
43006 10.
39818 19.
94742 32.
24304 9
85451 36.
28482 24.
45342 8
67519 29.
35278 7
01 “** 0.05

.68818

.07119

.11741

.13803

Error t value

36879 -0.
58323 1.
56885 0.
35832 1.
39204 -3.

95424
92245

16078

59920

53184

28100
59288

19978

S N e - e =)

Y.0.1

4076
6945
4153
2581
1193

9715
3264
4722

.1249
. 9387
.1665
.2394
.2087

0281

.2878
L1190
.1508

N

Pr(>|t]

0

o o o o

.684022
.091912
.678446
.209990
.002115 **

332595
186410
142721
.262138
.349146
.244985
.216820
.228364
305281
.199495
.264639
.032837 *
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