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Abstract

This study examines the determinants of fragility in 70 developing countries from an economic and
political perspective using annual data from the period 2007-2022. The research aims to identify factors
that create advantages and disadvantages for fragility. The analyses were conducted using four different
models employing the Ordinary Least Squares (OLS), Bayesian Model Averaging (BMA), and Weigh-
ted Average Least Squares (WALS) methods. According to the analysis results, the unemployment rate,
inflation rate, official development aid, population, and rural population variables have a positive and
statistically significant impact on the fragile states index. Conversely, the enrollment rate, political sta-
bility, and government effectiveness variables have a negative and statistically significant impact on
the fragile states index. Examination of the posterior inclusion probability (PIP) values of the variables
reveals that official development aid, population, rural population, government effectiveness, and po-
litical stability are the most effective variables in explaining changes in the fragile states index.
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GELiSMEKTE OLAN ULKELERDE KIRILGANLIGIN
BELIRLENMESINDE EKONOMIK VE SiYASi FAKTORLERIN ROLU:
PANEL BMA VE WALS YONTEMLERININ KULLANIMI

Ozet

Bu ¢alisma, 2007-2022 dénemi yillik verilerini kullanarak 70 gelismekte olan iilkedeki kirilganligin
belirleyicilerini ekonomik ve politik bir bakis agisiyla incelemektedir. Arastirma, kirilganlik {izerinde
avantaj ve dezavantaj yaratan faktorleri belirlemeyi amaglamaktadir. Analizler, En Kiiciik Kareler
Yontemi (OLS), Bayesyen Ortalama Modellemesi (BMA) ve Agirlikli Ortalama En Kiiglik Kareler
(WALS) yontemleri kullanilarak dort farkli model ile gergeklestirilmistir. Analiz sonuglarma gore,
igsizlik orani, enflasyon orani, resmi kalkinma yardimi, niifus ve kirsal niifus degiskenleri, Kirilgan
Devletler Endeksi iizerinde pozitif ve istatistiksel olarak anlamli bir etkiye sahiptir. Buna karsilik,
okullagma orani, siyasi istikrar ve hiikiimet etkinligi degiskenleri, Kirilgan Devletler Endeksi {izerinde
negatif ve istatistiksel olarak anlaml bir etki gostermektedir. Degiskenlerin ardil dahil edilme olasiligt
(PIP) degerlerinin incelenmesi, resmi kalkinma yardimu, niifus, kirsal niifus, hiikiimet etkinligi ve siyasi
istikrar degiskenlerinin Kirillgan Devletler Endeksi'ndeki degisimleri agiklamada en etkili degiskenler
oldugunu ortaya koymaktadir.
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1. Introduction

With the increase in financial-economic globalization and advancing technology, interna-
tional trade relations have intensified, thereby strengthening interactions between countries.
However, this process can lead to the spread and globalization of country-specific crises
(Egilmez, 2009). The COVID-19 pandemic has deepened economic and social inequalities
on a global scale, while policymakers continue to grapple with these disparities. Moreover,
the direct effects of climate change worldwide, resulting in natural disasters, have triggered
a series of issues such as food crises, migration movements, and social conflicts, thereby
increasing the vulnerabilities of developing countries in particular (Tiirkes, 2022). This situ-
ation holds a significant place among the universal challenges faced by international com-
munities and countries. The vulnerability of developing countries in today's international re-
lations is becoming increasingly significant. Fragile states must contend not only with inter-
nal and external challenges but also with universal problems such as global crises and climate

change.

From a theoretical perspective, this study is grounded in the fragility literature that em-
phasizes the opportunity and grievance approaches as key explanatory frameworks (Collier
and Hoeffler, 2004a; Collier et al., 2009). The opportunity approach underscores the role of
limited income-generating opportunities and weak economic incentives in increasing the risk
of instability, while the grievance approach highlights structural factors such as unemploy-
ment, inequality, weak institutions, and political instability that intensify social dissatisfac-
tion and tension. Within this framework, state fragility is conceptualized as the outcome of
interacting with economic and institutional mechanisms that may operate differently across
countries and contexts. Accordingly, the research questions of this study are derived from
these theoretical considerations and seek to empirically assess the relative importance of eco-
nomic and institutional factors in shaping fragility in developing countries, in line with the

empirical framework proposed by Diallo et al. (2023).

Within this broader global context, the increasing exposure of developing countries to
multiple and overlapping shocks highlights the need for an empirical investigation of the
country-specific factors that generate advantages (a fragility-reducing) and disadvantages (a
fragility-increasing) in terms of state fragility. This study analyzes the dynamics of state fra-

gility in 70 developing countries, considering country-specific factors that create advantages
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and disadvantages concerning their vulnerabilities. To this end, five different models have
been developed using Ordinary Least Squares (OLS), Bayesian Model Averaging (BMA),
and Weighted Average Least Squares (WALS) methods. The study seeks to answer the fol-
lowing key questions: "What are the factors determining the dynamics of state fragility in
developing countries?", "What are the country-specific advantageous and disadvantageous
factors affecting state fragility?", and "Which of these factors are more effective?" The Frag-
ile States Index has been used as the dependent variable, and the analyses have been con-
ducted using annual data from the period 2007-2022. To examine the effects on state fragility,
variables related to macro-economic issues (per capita GDP growth rate, unemployment rate,
and inflation rate) have been considered as the primary model. Official development aid,
population, rural population, primary school enrollment rate, human development index,
government effectiveness, and political stability have been included as control variables.
These control variables have been classified according to whether they create advantages or
disadvantages, given that in some countries they support economic growth and development
while in others they exacerbate vulnerability. Within this scope, the factors influencing the

vulnerability of 70 developing countries have been examined.

This study contributes to literature in several important respects. First, in contrast to stud-
ies that rely on single-equation panel estimators, it employs Bayesian Model Averaging
(BMA) and Weighted-Average Least Squares (WALS) to examine state fragility in a frame-
work that explicitly accounts for model uncertainty. Second, it jointly considers economic,
political-institutional, demographic, and social determinants within an integrated empirical
setting, allowing for context-dependent effects across countries. Third, by emphasizing pos-
terior inclusion probabilities rather than point estimates, the analysis highlights determinants
that consistently emerge as influential across alternative model specifications. Finally, by
covering a broad sample of developing countries over a period marked by major global
shocks, the study provides additional empirical insights into fragility dynamics under height-

ened uncertainty.

In the first section of the study, the conceptual framework is explained; in the second
section, empirical literature studies related to the vulnerability of countries are discussed. The
third and fourth sections report the methodology and the obtained estimation results. The

study concludes with a final section summarizing the findings.
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2. Conceptual Framework

In the literature, the term “fragility” is generally associated with governance, capacity chal-
lenges, and weak state legitimacy, while some studies explain it through negative economic,
financial, and social indicators. There is no consensus on the state of fragility and its causes
among countries (Diallo et al., 2023). Essentially, fragility encompasses the inability to fulfill
basic rights and services, difficulties in ensuring border security, the transformation of violent
and conflict environments into civil wars, ethnically, religiously, politically fragmented iden-
tities, and issues of state legitimacy (Bertocchi and Guerzoni, 2010; Besley and Collier, 2018;
Diallo et al., 2023). These challenges, combined with ethnic, religious, or political differ-
ences and income distribution problems, lead to social unrest and societal conflicts. External
intervention and dependency reduce the self-sustainability of these countries, while internal
and external violence, along with natural disasters, increase economic and social fragility
(Besley and Collier, 2018). Legitimate states effectively provide personal and property secu-
rity, the rule of law, healthcare, education, and infrastructure services (Rotberg, 2003). States
that fail to provide these elements are characterized as “fragile” or “failed” states. With glob-
alization, the more integrated trade relations between countries have made the presence and
impact of developing countries and fragile states increasingly noticeable. Developing coun-
tries and fragile states share many common characteristics such as weak infrastructure, high
inflation, current account deficits, economic contraction, political instability, and inadequate

governance.

The inability to deliver basic services in fragile states due to internal and external conflicts
causes the unstable functioning of social, political, economic, and demographic mechanisms
(Frangois and Sud, 2006). This situation leads to regional and global security threats, civil
wars, and the weakening of state structures (Ar16z and Topdag, 2023). Therefore, efforts to
ensure political stability and improve living conditions in post-conflict environments are seen
as crucial steps in preventing fragility (World Bank, 2011). In the absence of preventive pol-
icy frameworks that strengthen institutions, reduce socio-economic vulnerabilities, and en-
hance political stability, the likelihood of violence, conflict settings, and recurring crises
emerging or persisting in these fragile countries increases significantly (Gisselquist, 2017).
In this scenario, fragile developing countries may be driven into a “Fragility Syndrome”,

distancing themselves from long-term strategic planning and stability goals in economic,
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security, and political areas. Countries facing fragility syndrome may be exposed to the risk
of international intervention (Hoeffler, 2019: 1069). Such international interventions can be
perceived as interference in the internal affairs of countries and can lead to tensions in inter-
national relations. Developed countries take measures such as humanitarian aid, development
projects, and diplomatic solutions against the economic instability and internal-external se-
curity issues of fragile developing countries. However, more comprehensive approaches are
extremely important for permanent solutions to improve the current situation (Patrick, 2006).
In this context, a systematic framework capable of capturing the social, economic, political,
and cohesion-related dimensions of fragility becomes essential. The Fragile States Index is
calculated by The Fund For Peace based on the Conflict Assessment Software Tool (CAST),
using quantitative and qualitative data through four categories and twelve sub-indicators for
179 countries worldwide, covering social, economic, political, and cohesion indicators
(Ar6z and Topdag, 2023; Demirkol and Akin, 2023). This index is recognized as a tool to
determine the stability levels and identify the fragility of countries (Fragile States Index,
2015). Additionally, the index provides a profile by comparing the risk of severe internal
conflict, crisis environments, or weaknesses of countries globally. The four categories and

twelve indicators in the Fragile States Index are presented in Table 1.

Table 1. Examination of the fragile states index and related indicators

Economic Decline
ECONOMIC INDICATORS Economic Inequality and Income Inequity
Emigration of Skilled Labor
State Structure and Order
POLITICAL INDICATORS Public Services
Human Rights and Rule of Law

Demographic Pressures
SOCIAL INDICATORS Migration Events and Internal Migration Status
International Intervention and External Involvement
Safety and Security Systems
COHESION INDICATORS Regional and Political Elites
Social Divisions and Intergroup Conflicts

Source: The Fragile State, 2023

The Fragile States Index, calculated by the CAST analysis platform, evaluates the social,
economic, political, and cohesion indicators of countries using a scoring system ranging from

1 to 10. A score close to 1 for the indicators of a country signifies a low level of fragility,

183



The Role of Economics and Political Factors in Determining Fragility in Developing Countries: Using Panel Bma and
Wals Methods

indicating that the country has potential for stability and development. On the other hand,
scores close to 10 denote a high level of fragility, suggesting an increased potential for vul-

nerability in the respective country.

In selecting the determinants of the Fragile States Index for the countries under study,
this paper follows both the conceptual structure of the Index and the empirical framework
proposed by Diallo et al. (2023). Accordingly, the explanatory variables are grouped into
macroeconomic, political-institutional, demographic, and social dimensions. Monetary pol-
icy outcome variables, including per capita GDP growth, unemployment, and inflation, are
incorporated to capture macroeconomic conditions. Political and social factors comprise of-
ficial development assistance, total population, rural population share, primary school enroll-
ment, government effectiveness, and political stability, reflecting institutional capacity, gov-
ernance quality, and social structure. The cohesion dimension is represented by the Human
Development Index, which summarizes broader development outcomes related to health, ed-
ucation, and living standards. Importantly, the classification of variables into ‘advantage (a
fragility-reducing)’ and ‘disadvantage (a fragility-reducing)’ groups does not rely on rigid
theoretical sign restrictions; rather, it reflects the context-dependent and potentially non-
monotonic effects emphasized in the fragility literature, whereby the same variable may func-
tion as either a stabilizing or destabilizing factor depending on country-specific institutional

and structural conditions.

3. Empirical Literature

When reviewing the empirical literature on the subject, it has been observed that the Fragile
States Index, the indexing methods used for evaluating fragile states, and the factors used to
assess these indexes are limited. Summaries of the literature on empirical studies analyzing

factors affecting state fragility, both directly and indirectly, are presented below.

In their study, Bertocchi and Guerzoni (2010) examined the determinants of the Country
Policy and Institutional Assessment (CPIA) index, representing state fragility in Sub-Saharan
African countries from 1992 to 2007, using macroeconomic indicators with probit and in-
strumental variable probit regression methods. The analysis results showed that economic
growth was the most significant factor in reducing fragility. However, when using the instru-
mental variables method, it was concluded that growth had no effect on fragility. The study

also found that an increase in investments positively impacted fragility.
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Sezgin and Budak (2022) analyzed the impact of the human development level on eco-
nomic growth using a panel regression model for the period 2010-2020. They selected 13
countries, six developed and seven developing, and analyzed them separately. The findings
showed that the Human Development Index increased economic growth in both country

groups, with a more pronounced effect in developed countries.

In their study, Diallo, Gui-Diby, and Imam (2023) conducted a comprehensive analysis
of the effects of monetary policy tools on violence incidents and country fragility in 110
developing countries from 1980 to 2018. Using fixed effects and fixed effect instrumental
variables methods, the study considered two models: a basic model with the Fragile States
Index (SFI) as the dependent variable and an extended model with the Magnitude of Violence
Events (MEV) as the dependent variable. The extended model was analyzed using three ap-
proaches: the "advantage" model, the "disadvantage" model, and a "combined" model in-
cluding advantage and disadvantage factors. The analysis results showed that monetary pol-
icy outcomes such as the inflation rate, exchange rate volatility, and unemployment rate had
a positive and statistically significant effect on fragile states. Additionally, in the advantage
model, increases in natural resource rents, population, and rural population had a positive
effect on the MEV index, while the per capita GDP growth rate, average years of schooling,
and school enrollment rate had a negative effect. In the disadvantage model, population, eth-
nic division, and rural population positively affected the MEV index, while official develop-
ment assistance had a negative and statistically significant effect. Finally, in the combined
model, the inflation rate, rural population, and population had a positive effect on the MEV
index, while the school enrollment rate and average years of schooling had negative and
statistically significant effects. The study highlighted the complex nature of country fragility
and the critical role of monetary policy, alongside fiscal policy, in influencing and mitigating
country fragility. Similarly, in their study, Demirkol and Akin (2023) analyzed the impact of
the unemployment rate, inflation rate, and exchange rate volatility on the Fragile States Index
in developing countries for the period 2007-2021 using Panel OLS, fixed effects, random
effects, instrumental variables, and IFE methods. The findings emphasized the complex re-
lationship between fragility and macroeconomic variables and highlighted the importance of

a comprehensive study evaluating the Fragile States Index and its sub-indicators.
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Ar6z and Topdag (2023) examined the factors determining fragility in 39 Sub-Saharan
African countries from 2007 to 2019 using panel data analysis methods. The analysis results
showed that increases in per capita GDP, political stability, and government expenditures
reduced fragility in Sub-Saharan African countries, while official development assistance
and IMF loans increased fragility. GDP growth had no effect on fragility. The analysis was

repeated considering the 2010-2019 crisis periods, and similar results were observed.

Studies examining the determinants of fragility in developing countries have shown that
economic, social, and demographic factors are mostly considered in researching countries'
fragility, and the results vary across studies. In this study, variables were determined follow-
ing the works of Diallo et al., (2023), Boonman (2023), and Magnus et al., (2010), and em-
pirical methods were decided upon accordingly. The use of multiple models and methods
allowed for a more detailed comparison of the results, and the validity of the findings was

tested.
4. Methodology

4.1. Data

In this study, the determinants of fragility in 70 developing countries? for the period 2007-
2022 are examined using economic and political factors through the methods of Ordinary
Least Squares (OLS), Bayesian Model Averaging (BMA), and Weighted Average Least
Squares (WALS). The determinants of fragility in developing countries are analyzed within
the framework of four different models. The sample consists of 70 developing countries,
selected based on data availability and consistency across the Fragile States Index and World
Bank databases. The list of countries included in the analysis is provided in a footnote. The
sample period covers 2007-2022, reflecting a methodological rather than a purely theoretical
choice. The Fragile States Index has been published in a methodologically consistent and

uninterrupted manner since 2007; therefore, the analysis period is restricted to 2007—2022,

Albania, Algeria, Armenia, Azerbaijan, Belarus, Belize, Bosnia and Herzegovina, Cambodia, Cameroon, Chad,
China, Colombia, Costa Rica, Cote d’Ivoire, Dominican Republic, Ecuador, Egypt, El Salvador, Ethiopia, Fiji,
The Gambia, Georgia, Ghana, Guatemala, Guinea, Guyana, Honduras, India, Indonesia, Iran, Kazakhstan,
Kyrgyzstan, Madagascar, Malawi, Malaysia, Maldives, Mali, Mauritania, Mauritius, Mexico, Moldova, Mongo-
lia, Montenegro, Morocco, Mozambique, Namibia, Nepal, Nicaragua, Niger, Nigeria, North Macedonia, Pakis-
tan, Panama, Paraguay, Peru, Rwanda, Samoa, Senegal, Serbia, South Africa, Sri Lanka, Suriname, Tanzania,
Thailand, Togo, Tunisia, Tiirkiye, Ukraine, Vietnam, Zambia.
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and all other variables are selected accordingly to ensure data compatibility and comparabil-

ity. In the analysis, the inflation rate, unemployment rate, and per capita GDP growth rate

are considered as main variables, while the enrollment rate, official development aid, popu-

lation, rural population, government effectiveness, political stability, and Human Develop-

ment Index variables are included as auxiliary variables. The logarithms of the Fragile States

Index (LNFSI), population (LNPOP), primary school enrollment rate (LNSHENROLL), and

Human Development Index (LNHDI) variables are taken to achieve a more suitable normal

distribution and to allow for easier and more comprehensible interpretations of the analyses.

The analyses are tested using the E-Views12 and Statal5 software packages. Detailed infor-

mation on the variables included in the study is presented in Table 2.

Tablo 2. Definitions of the Variables Used

VARIABLES
LNFSI

GROWTH

UNEMP

INF

ODA

LNPOP
RURPOP

LNHDI
GOV

POLITY

LNSHENROLL

VARIABLE DEFINITIONS
Fragile States Index: 0 (Low) - 120
(High)

GDP Growth per Capita (% An-
nual)

Unemployment (% of Total Labor
Force)

Inflation, Consumer Prices (% An-
nual)

Official Development Assistance
(Net ODA, % of GNI)

Population (Total)

Rural Population (% of Total Pop-
ulation)

Human Development Index
Government Effectiveness (Index
between -2.5 and 2.5)

Political Stability (Index between -
2.5 and 2.5)

School Enrollment, Primary (%
Gross)

4.2. Estimating Models

SOURCE
www.theglobaleconomy.com

https://data.worldbank.org
https://data.worldbank.org
https://data.worldbank.org
https://data.worldbank.org
https://data.worldbank.org
https://data.worldbank.org
https://hdr.undp.org

https://data.worldbank.org

https://data.worldbank.org
https://data.worldbank.org

In this study, four different models are specified: a baseline model, a fragility-reducing (sta-

bilizing) model, a fragility-increasing (destabilizing) model, and a combined model that in-

cludes all variables.
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Model 1

LnFsi;, = By + B1Inf;; + B, Unemp;; + B3 Growth;+¢;; )
Model 11

LnFsi;; = 8y + 6, Inf;; + 6,Unemp;, + B3Growth;, + 6;:E;; + uj¢ 2)
Model 111

LnFsij = 9y + 9;Inf;; + 9,Unemp;; + B3Growth;; + 9P + €t 3)
Model IV

LnFsi;; = 9y + 9;Inf;; + 9,Unemp;; + B3Growth;; + 0;:Aic + €t 4)

The empirical framework of this study is structured around four alternative model speci-
fications that are conceptually grounded in the opportunity—grievance framework widely em-
ployed in the fragility literature (Collier and Hoeffler, 2004a; Collier, Hoeffler and Rohner,
2009; Diallo et al., 2023). Model I serves as the baseline model and examines the relationship
between the Fragile States Index and core macroeconomic indicators, namely real GDP per
capita growth (GROWTH), the unemployment rate (UNEMP), and the inflation rate (INF).
These variables capture fundamental macroeconomic conditions that are central to both op-
portunity- and grievance-based explanations of state fragility. Model II extends the baseline
specification by incorporating a set of auxiliary variables, denoted as E;;, which are consid-
ered relatively advantageous within the opportunity channel. These include official develop-
ment assistance (ODA), population size (LNPOP), rural population share (RURPOP), and
the school enrollment rate (LNSHENROLL). From an opportunity perspective, these varia-
bles are expected to enhance income-generating prospects, human capital accumulation, and
access to basic services, thereby increasing the opportunity cost of engaging in destabilizing

activities.

Model IIT aug ments the baseline model with auxiliary variables deemed relatively disad-
vantageous for countries, denoted as P, and associated primarily with the grievance channel.
In addition to ODA, population, and rural population—which are retained due to their con-
text-dependent and potentially bidirectional effects—this model includes the Human Devel-
opment Index (LNHDI), government effectiveness (GOV), and political stability (POLITY).

These variables capture institutional quality, governance capacity, and socio-political
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inclusion, which may alleviate fragility through improved state capacity but may also exac-

erbate grievances when characterized by inequality, exclusion, or governance failures.

Model IV provides a comprehensive specification in which macroeconomic variables re-
main the primary regressors, while all variables classified as relatively advantageous and
disadvantageous are jointly included as auxiliary variables, denoted as A;;. This specification
is designed to capture the multidimensional and overlapping channels through which eco-

nomic, demographic, and institutional factors influence fragility.

Importantly, the classification of variables in this study does not rely on the presumed
direction of their empirical effects on fragility, but rather on the underlying economic and
institutional mechanisms emphasized by the opportunity—grievance framework. Within this
context, real GDP per capita growth is treated as an opportunity-related variable, as it ex-
pands productive economic opportunities and raises the cost of fragile behavior. In contrast,
unemployment is evaluated under the grievance channel due to its association with income
loss, social exclusion, and dissatisfaction (Collier and Hoeffler, 1998, 2004a). Variables such
as ODA, population, rural population, human development, school enrollment, government
effectiveness, and political stability are deliberately positioned under both approaches, re-
flecting their capacity to exert dual and context-specific effects on fragility (Baten and
Mumme, 2013; Diallo et al., 2023). Overall, this modeling strategy aligns with the oppor-
tunity—grievance literature and allows for a nuanced assessment of the complex and non-

linear determinants of state fragility.

The variables in each model aim to provide a comprehensive analysis of the determinants
of state fragility in developing countries, using Ordinary Least Squares (OLS), Bayesian
Model Averaging (BMA), and Weighted Average Least Squares (WALS) methods.

4.3. Econometric Methodology

The empirical research in this study consists of three stages. First, cross-sectional dependence
was tested using Breusch and Pagan (1980) LM test, Pesaran (2004) CD test, and the Bias-
Corrected LM test by Pesaran et al. (2008). Second, due to the unbalanced structure of the
panel dataset and data availability constraints, the Fisher ADF unit root test was employed,

while acknowledging its limitations under cross-sectional dependence. This test, developed
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by Maddala and Wu (1999) and Choi (2001), is a widely used method in time series and
panel data analysis. It includes the “dfuller” and “pperron” options and allows model expan-
sion with trend and demean options (Tatoglu, 2018). The trend option increases the estima-
tion power by considering linear or nonlinear trends over time (Baltagi, 2005), while the
demean option controls for trends within the dataset, leading to more accurate results. The
Fisher ADF unit root test enhances test power through probability values obtained from
Monte Carlo simulations. Third, the determinants of state fragility in developing countries
were analyzed using OLS, Bayesian Model Averaging (BMA), and Weighted Average Least
Squares (WALS) methods. By employing multiple analysis methods, the study comprehen-
sively examined the dynamics of state fragility in developing countries and validated the

robustness of the results.

The Bayesian Model Averaging (BMA) method adopts an approach that constructs a set
of models using multiple independent variables to measure their impact on the dependent
variable. In Bayesian models, special attention is given to minimizing deviations from the
true values of the estimates. This approach aims to provide more reliable and robust predic-
tion results (Raftery and Zheng, 2003). The BMA method uses the Markov Chain Monte
Carlo (MCMC) sampling technique to estimate posterior probability distributions. By using
the Posterior Inclusion Probability (PIP), the strength of the variables' impact on the depend-
ent variable is determined, and the priority for inclusion in the regression model is calculated
(Zellner, 1986). According to specified criteria, variables with PIP values between 0.75 and
0.99 are considered highly likely to be included in the model, while those with values below
0.50 are deemed unlikely to be included. Additionally, variables with PIP values approaching
0 tend to have negative coefficients, whereas those approaching 1 are associated with positive

coefficients (Magnus et al., 2010; Yardimci, 2019; Boonman, 2023).

The large number of variables used in regression analyses can create uncertainty in model
selection. Moral-Benito (2015) argues that the BMA and WALS methods can minimize this
uncertainty. The WALS method uses orthogonal transformation for the inclusion of auxiliary
variables in the model. This means that the auxiliary variables are mathematically independ-
ent, minimizing their mutual influence. This can prevent the multicollinearity problem for
highly correlated variables in regression analyses (Berger et al., 2023). The WALS method

combines Bayesian statistical methods and frequentist statistics of parameters, thus merging
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the advantages of both the BMA method and frequentist statistics (De Luca et al., 2018).
WALS examines model selections as core and auxiliary variables. The inclusion of auxiliary
variables in a model where core variables are fixed can vary based on the significance of the
model (Danilov and Magnus, 2004). Magnus et al. (2010) highlight the disadvantages of the
BMA method, such as the difficulties in using normal distributions and the arbitrary selection
of variance, which necessitates alternative methods like WALS. The WALS method seeks to
minimize uncertainties in estimating model parameters and requires less computational ef-
fort. By using priors from the "Laplace" distribution instead of normal priors, WALS pro-
vides more reliable estimates. The BMA method faces computational challenges and issues
with prior-based selection, leading to uncertainty and reduced reliability of results. Due to
these reasons, the WALS method is considered more advantageous and is preferred over

BMA (Magnus et al., 2010; Seya et al., 2014).
5. Empirical Results

5.1. Preliminary Tests

The descriptive statistics of the data are presented in Table 3, and the correlation matrix is

shown in Table 3.

Table 3. Descriptive statistics*

Obs. Mean Max. Min. St. Dev.
LNFSI 1120 77.59 113.30 37.20 12.94
GROWTH 1120 2.44 56.98 -34.77 4.88
UNEMP 1120 7.54 35.23 0.14 591
INF 1118 6.41 72.30 -8.97 7.27
ODA 1117 3.24 19.87 -0.63 3.90

LNPOP 1120 68.5 mil. 1.4 billion 190.5K 224 mil.
RURPOP 1120 49.89 84.76 16.15 17.93
LNHDI 1120 0.65 0.84 0.31 0.12
GOV 1120 -3.37 1.22 -1.61 0.50
POLITY 1120 -0.42 1.20 -2.81 0.72
LNSHENROLL 1104 102.88 150.35 50.22 14.43

Data for the school enrollment rate (primary school) (Lnshenroll) variable is unavailable for the years 2013 and 2014

in Montenegro; 2017 and 2018 in Paraguay; and 2021 and 2022 in El Salvador, Guyana, Iran, Maldives, Mauritania,
and Zambia. Additionally, inflation rate (Inf) data for the years 2018 and 2019 is missing for Suriname, and Official
Development Assistance (ODA) data for the year 2022 is unavailable for Belarus, China, and Thailand.
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Examining the descriptive statistics of the variables within the study, it is observed that
the GDP growth rate per capita, inflation rate, official development aid, population, political
stability, and unemployment rate variables exhibit high standard deviations and a wide dis-
tribution. Conversely, the government effectiveness, human development index, rural popu-
lation, and primary school enrollment rate variables have lower standard deviations and show
a narrow distribution. This analysis provides general information about the distribution and

measures of central tendency of the variables.

Table 4. Correlation test results

GROWTH GOV HDI INF ODA  POLITY POP RURPOP SHENROLL UNEMP

GROWTH 1.00
GOV 0.083 1.00
HDI 0.025 0.585 1.00
INF 0.003 -0.162  -0.020 1.00
ODA -0.049 -0.266  -0.619  0.026 1.00
POLITY 0.031 0.433 0320 -0.147  0.071 1.00
POP 0.142 0.181 0006  -0001 -0.184  -0.177 1.00
RURPOP 0.064 -0285  -0.627  0.024 0573  -0.124 0.061 1.00
SHENROLL 0.040 0.116 0.101 0.041 0.084 0.259 -0.035 0.039 1.00
UNEMP -0.070 0.268 0315  -0.061 -0.164 0.168 -0.104 -0.305 -0.050 1.00

The correlation analysis results reveal that there is no multicollinearity problem among

the independent variables (Table 4).
5.2. Cross-Sectional Dependence Test

Before conducting unit root analyses for the variables considered in the study, it is necessary
to test for cross-sectional dependence among the units. The null hypothesis of the cross-sec-
tional dependence tests used in the study is "There is no cross-sectional dependence." Accor-
ding to the results shown in Table 5, the null hypothesis was rejected at the 1% significance
level based on the Breusch and Pagan (1980) LM test, Pesaran CD test (2004), and the ad-
justed LM test by Pesaran et al. (2008). This indicates that there is cross-sectional dependence

among the variables included in the model.
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Table 5. Cross-Sectional Dependence test result

LM LM g4 CD

LNFSI 5804.04%** 48.76%** 59.90%*
(0.0000) (0.0000) (0.0000)
GROWTH 9265.61%** 98.57%** 75.44%%*
(0.0000) (0.0000) (0.0000)
UNEMP 5322.04%%* 41.82%** 37.40%**
(0.0000) (0.0000) (0.0000)
INF 9040.48%** 95.33%** 77.65%%*
(0.0000) (0.0000) (0.0000)
ODA 4088.66%** 24.08%** 2491 %%
(0.0000) (0.0000) (0.0000)
LNPOP 13071.92%*x* 153.34%%% 47 .84%%*
(0.0000) (0.0000) (0.0000)
RURPOP 23836.23%** 308.22%%* 2.5] %%
(0.0000) (0.0000) (0.0120)
LNHDI 110191 1%+ 123.80%** 94.06%**
(0.0000) (0.0000) (0.0000)

GOV 2978.18%** 8.10%** 1.09
(0.0000) (0.0000) (0.2725)

POLITY 3278.26%** 12.42%%% 1.58
(0.0000) (0.0000) (0.1126)

LNSHENROLL  2597.40%** 2.62%%* -0.046

(0.0051) (0.0087) (0.9627)

Note: The values in parentheses indicate the probability values of the coefficients,
while *** ** and * represent the significance levels of the test statistics at 1%,

5%, and 10%, respectively.

According to the results presented in Table 5, the null hypothesis was rejected at the 1%

significance level based on the analyses from the Breusch and Pagan (1980) LM test, Pesaran
CD test (2004), and the adjusted LM test by Pesaran et al. (2008). This indicates the presence

of cross-sectional dependence among the variables included in the model.

5.3. Fisher Augmented Dickey-Fuller (Fisher ADF) Unit Root Test

The unit root tests in the study were conducted using intercept and intercept-trend models,

considering the optimal lag values. The results of the Fisher Augmented Dickey-Fuller (Fis-

her ADF) unit root tests for the variables considered in the study are presented in Table 6.
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Table 6. Results of the Fisher Expanded Dickey-Fuller (Fisher ADF) unit root test

Intercept Intercept and Trend

xz-i 0 XZ;_;, 0 Xz-l 0 XZ;_;I
LNFSI (1) T2:9%% 0.03 1.96 0:02%* 236.60%%x 0.00 DSITEAR 0.00
GROWTH (1) 405 9k 0.00 21 e 0.00 473,540 0.00 193k 0.00
UNEMP (0) 165.06* 0.07 1.49% 0.06 223.ge 0.00 5.0] %X 0.00
INF (1) 526 Jx 0.00 23,10k 0.00 446.43%0%x 0.00 18,31 0.00
ODA (1) 169.9%* 0.04 1.78%* 0.03 171.18%* 0.03 1.86%* 0.03
LNPOP (0) 443 2] %** 0.00 18,128 0.00 221, 20 0.00 4. 85 mex 0.00
RURPOP (1) 428. 7% 0.00 1250 0.00 338.58%x 0.00 11.86%%* 0.00
LNHDI (0) 205.59%%* 0.00 3:02M0k 0.00 174.8%% 0.02 2.08%* 0.01
GOV (0) 173.86%* 0.02 202%* 0.02 LO]. Qe 0.00 305res 0.00
POLITY (1) 192.9%%x 0.00 3,167 0.00 230.03%%* 0.00 5.38%mx 0.00
LNSHENROLL (1) 236 21%% 0.00 S50 0.00 244.40%%% 0.00 G232%% 0.00

Note: The values in parentheses indicate the probability values of the coefficients, while *** *¥ and * represent the significance
levels of the test statistics at 1%, 5%, and 10%, respectively.

In Table 6, the null hypothesis stating that "all units contain a unit root" was rejected, indi-

cating that all variables are stationary at level values (1(0)).

5.4. Results of OLS, BMA, and WALS Methods

The level values of the variables were estimated using OLS, BMA, and WALS testing met-
hods. The results obtained for Models I, I, III, and IV are presented in Table 7.
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Table 7. Results of OLS, BMA, and WALS estimates

0LS BMA WALS
B SE B SE B SE
MODEL —I
Constant 4,382 %** (.00095) 4.3803%** (.0098) 4.38%%* (.0099)
Growth -.0008 (.00178) -.00003 (.0003) -.0002 (.00102)
Unemp -.0081*** (.00049) -.00802 (.0009) -.0072%** (.0009)
Inf 002 7rxx (.00073) 0027xx* (.0008) -.0025%** (.0007)
MODEL - II
Constant 43271 *= (.08179) hh e (.1436) 4.326%** (.14374)
Growth -.0013 (.00159) -.0013 (.0009) -.00125 (.00093)
Unemp -.0008* (.00039) -.0008 (.0008) -.0011 (.00076)
Inf 001 4%%* (.00058) 0014%%* (.0006) 00149%** (.00058)
Augxiliary Variables
Oda 00973%x* (.00145) 0097%** (.00133) 0086*** (.00118)
Lnpop 04099 %** (.00281) 0409%** (.00258) 0389%** (.00254)
Rurpop 10031 7%%* (.00012) 00317%%* (.00029) 0031%** (.00026)
Lnshenroll -.18420%** (.02020) - 1840%** (.02892) 2 L748 (.02893)
MODEL — III
Constant 3.81165%** (.03697) 3.8024%** (.03808) 3.8034%x* (0.03761)
Growth 00102 (.00077) 00100 (.00059) .00095 (0.00058)
Unemp 00128%** (.00031) 0QL27xE (.00054) 0011 7% (0.00054)
Inf -.00039 (.00049) -.00049 (.00041) -0.00027 {0.00040)
Augxiliary Variables
Oda 00642%** (.00098) 00725%* (.00123) .00604%** (.00109)
Lnpop D171 7%k (.00174) 01802%** (.00229) 01783%** (.00221)
Rurpop 00198*** (.00009) .00209%** (.00022) 00188%** (.00021)
Lnhdi -.06212%** (.02716) -.0264%** (.03458) -.0819%** (.02452)
Gov - 11843%** (.00678) = 1236%4* (.00854) - 11229%** (.00774)
Polity -.09621*** (.00678) -.0969%** (.00544) -.0906%** (.00540)
MODEL — IV
Constant 3.62261 % (.07514) 3.7906%** (.07472) 3.6014%xx* (.10323)
Growth 00144 (.00096) 0.0014%** (.00065) 0.00 1 4% (.00065)
Unemp .00139%x* (.00033) 0.0013*** (.00054) 0.0012%** (.00054)
Inf -.00044 (.00046) -0.0005 (.00042) -0.00028 (.00041)
Augiliary Variables
Oda 00601 *** (.00096) 00718%** (.00123) 00557%%* (.00111)
Lnpop 01575k (.00178) 01744%*x (.00234) 01528%** (.00228)
Rurpop 00196*** (.00008) 0021 1%** (.00023) 00182%** (.00021)
Lnhdi -.07274%%* (.02752) -.02421 (.03413) -.0939%** (.02533)
Gov - 11689%** (.00712) =23 5%k* (.00852) - 1108%** (.00781)
Polity -.10001*** (.00728) -.0982%** (.00554) -.0947%%x (.00563)
Lnshenroll 04483%4* (.01385) 00465 (.01493) 03265 (.02194)

Note: The symbols *, **, and *** in the table indicate the significance levels of 1%, 5%, and 10%, respectively. In the context of the EKK
analysis, issues related to heteroscedasticity and autocorrelation were addressed using the "Cross-section Sur (PCSE)" method. The critical

values for the T-table are 1.645, 1.96, and 2.576 for significance levels of 10%, 5%, and 1%, respectively.
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When examining the analysis results provided in Table 7, it is observed that, in general,
positive changes in the variables ODA, LNPOP, and RURPOP significantly increase the fra-
gility of developing countries by adversely affecting the fragile states index at a 1% signifi-
cance level across all considered models. Conversely, positive changes in the LNHDI vari-
able negatively influence the fragile states index at a 1% significance level, thereby reducing
fragility in developing countries. Similarly, a 1% increase in the LNSHENROLL variable
reduces the fragility of countries by approximately 0.18%. Consistent with expectations, inc-
rease in the GOV and POLITY variables positively impact the fragile states index at a 1%
significance level, reducing fragility in developing countries. While the GROWTH variable
is generally not statistically significant in the models, the UNEMP variable in Models III and
IV significantly increases fragility in developing countries at a 1% significance level. No
consistent and statistically significant results were found regarding the impact of the INF
variable. Beyond statistical significance, the magnitude of the estimated coefficients provides
important economic insights. The relatively larger coefficients associated with official deve-
lopment assistance, population, and rural population suggest that demographic pressures and
aid dependency exert economically meaningful effects on fragility outcomes. In contrast, the
coefficients of political stability and government effectiveness, while negative, are substan-
tial in size, indicating that improvements in institutional quality and governance can generate
sizable reductions in fragility. Compared to these factors, the coefficients of core macroeco-
nomic variables such as inflation, unemployment, and per capita GDP growth are relatively
small and less stable across models, implying that macroeconomic conditions alone have a
limited economic impact on fragility in the absence of strong institutional frameworks.

The findings of this study are consistent with those of Diallo et al. (2023) and Ar16z and
Topdag (2023).

In this study, the posterior inclusion probability (PIP) values for all variables presumed to
affect the Fragile States Index were estimated using Bayesian Model Averaging (BMA) and
Weighted Average Least Squares (WALS) methods. The estimated PIP values indicate the
likelihood of a variable being included in the model, making them important for identifying

influential variables. The posterior probability distributions for the variables are presented in
Table 8.
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Table.8 Posterior Inclusion Probability (PIP) results

BMA WALS
PIP t-stat t-stat
CONSTANT 1.00 51.99%** 36.80%**
GROWTH 0.22 0.47 2.49%%*
UNEMP 0.33 0.62 1.84
INF 0.06 -0.19 -1.07
ODA 1.00 5.40%** 5.04%**
LNPOP 1.00 6.82%** 6.96%**
RURPOP 1.00 8.76%** 8.42%**
LNHDI 0.47 -0.83 -3.68%**
GOV 1.00 -13.71%%* -14.18%%*
POLITY 1.00 -17.64%%* -16.63%%*
LNSHENROLL 0.11 -6.32%** 2.20%**

Note: The terminal probability (PIP) values presented in the table indicate a high likelihood
of inclusion in the model when between 0.75 and 0.99, while values of 0.50 and below
suggest a weak likelihood of inclusion. The “t-stat” values in the table represent the t sta-
tistics corresponding to the PIP values.

When analyzing the terminal probability values presented in Table 8, it is evident that the
most significant determinants of the fragile states index in developing countries are, in order,
Official Development Assistance (ODA), natural logarithm of population (LNPOP), rural
population (RURPOP), government effectiveness (GOV), and polity index (POLITY). The-
refore, it is assessed that these factors play a critical role in determining state fragility in
developing countries and should be taken into account in policymaking and decision-making

processes.

6. Conclusion

In this study, the determinants of fragility in 70 developing countries were examined using
panel data analysis methods, including Ordinary Least Squares (OLS), Bayesian Model Ave-
raging (BMA), and Weighted-Average Least Squares (WALS), based on annual data cove-
ring the 2007-2022 period. The main objective of the analysis is to identify economic and
political factors that may generate relative advantages or disadvantages in terms of state fra-
gility.

The empirical findings can be summarized as follows. Results from the baseline model

indicate that per capita GDP growth does not exert a statistically significant effect on the
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Fragile States Index. While unemployment and inflation are included as key macroeconomic
indicators, their estimated effects vary across alternative model specifications and estimation
methods. This limited and inconsistent influence of macroeconomic outcome variables sug-
gests that, in fragile developing countries, macroeconomic conditions alone are insufficient
to mitigate fragility. Instead, the persistence of fragility appears to be closely associated with
structural weaknesses, including limited institutional capacity, weak government effective-
ness, and low levels of political stability. The empirical results indicate that core macroeco-
nomic indicators, namely per capita GDP growth, inflation, and unemployment, are not con-
sistently effective in explaining variations in fragility across the countries analyzed. In cont-
rast, the impacts of Official Development Assistance (ODA), population size, and rural po-
pulation are found to be positive across all model specifications, suggesting that these factors
tend to exacerbate fragility in developing countries. Prolonged reliance on external develop-
ment assistance to finance population growth and rural development may increase depen-
dency and weaken domestic institutional capacity. Such aid often fails to translate into sus-
tainable improvements in social welfare and economic development due to political and ins-
titutional weaknesses, including corruption, weak governance, and limited accountability.
Similarly, the use of development assistance to address short-term needs may delay long-

term structural reforms, thereby reinforcing fragility.

By contrast, the Human Development Index and primary school enrollment rates are fo-
und to contribute to reducing fragility. Higher enrollment rates are associated with a more
educated and skilled labor force, which supports productivity gains and long-term economic
development. Improvements in human development outcomes, including reductions in po-
verty and inequality and better health conditions, enhance economic resilience and help mi-
tigate fragility. Finally, increases in political stability and government effectiveness are con-
sistently associated with lower levels of fragility, underscoring the stabilizing role of effec-
tive public service provision, accountability, rule of law, and strong institutional frameworks.
An evaluation based on the posterior inclusion probability (PIP) values indicates that official
development assistance, population size, rural population, political stability, and government
effectiveness consistently emerge as the most influential determinants of fragility across all
model specifications. The robustness of these findings across alternative estimation methods

suggests that political and institutional factors play a central role in shaping fragility
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outcomes in developing countries. Accordingly, reducing fragility requires prioritizing imp-
rovements in political stability, governance quality, and broader social indicators, rather than

relying solely on macroeconomic conditions.

The policy implications of this study are directly derived from the empirical findings.
First, the consistently positive and significant effects of official development assistance, po-
pulation size, and rural population on fragility indicate that reliance on external aid and un-
managed demographic pressures may exacerbate fragility in developing countries. Accor-
dingly, development assistance should be reoriented toward strengthening institutional capa-
city, governance quality, and accountability mechanisms rather than financing short-term
consumption or population-driven expenditures. Second, the robust negative effects of poli-
tical stability and government effectiveness on fragility highlight the central role of instituti-
onal quality. Policies aimed at improving the rule of law, reducing corruption, enhancing
public service delivery, and ensuring political stability are likely to yield substantial reducti-
ons in fragility. Third, the stabilizing effects of human development and school enrollment
rates suggest that investments in education, health, and human capital formation are essential
for reducing long-term fragility. Such policies not only improve social welfare but also en-
hance economic resilience and institutional effectiveness. Finally, the limited and inconsis-
tent impact of core macroeconomic variables implies that macroeconomic stabilization poli-
cies alone are insufficient to address fragility in the absence of strong institutions. Therefore,
macroeconomic policies should be implemented in conjunction with institutional and social

reforms to achieve durable reductions in state fragility.
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