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The South East European Journal of Economics
and Business, Volume 21, Issue 1, brings together
a set of research papers addressing a diverse
range of contemporary economic and business
challenges across South East Europe and beyond.
The contributions cover topics including leadership
and performance in non-profit organizations,
SME insolvency and growth dynamics, household
financial vulnerability, excessive borrowing and
quality of life, top management team heterogeneity
and environmental sustainability in the context
of macroeconomic policy. Using a variety of
empirical approaches, the papers provide both
theoretical insights and policy-relevant evidence for
understanding economic behavior, resilience and
structural transformation.

The first paper, by Dadi¢ Fruk, Maskarin Ribari¢ and
Licul, examines the role of leadership styles in shaping
employee motivation, creativity, and performance
in non-profit organizations (NPO). Based on primary
survey data from Croatian NPO employees and using
PLS-SEM analysis, the study finds that transformational
and transactional leadership positively influence both
motivation and creativity, which in turn enhance
organizational performance. In contrast, autocratic
and laissez-faire leadership styles are associated with
non-significant or negative outcomes. The findings
highlight the importance of leadership development
and structured human resource practices in improving
performance within resource-constrained non-profit
environments.

Volume 21 (1) 2025, v-vi

EDITORIAL

Focusing on firm dynamics, the second paper
by Sarlija and Bensi¢ investigates the relationship
between sales growth and insolvency among small
and medium enterprises. Using logistic regression
with interaction effects, the study demonstrates that
while sales growth generally reduces insolvency risk,
its effect depends critically on the firm's leverage.
Firms with balanced growth supported by adequate
capital exhibit the lowest risk, whereas declining
sales significantly increase insolvency probability
even when other financial indicators are stable. These
results underline the importance of sustainable
growth strategies for SME resilience.

At the household level, Vukovi¢ and Petohlep
explore the phenomenon of excessive borrowing
and its implications for quality of life in Croatia. Using
survey data from individuals experiencing financial
distress, the study finds that over-indebtedness
significantly reduces financial stability, social inclusion
and overall well-being. The results emphasize
the need for balanced credit use and proactive
financial behavior, suggesting that sustainable debt
management is important to achieving long-term
economic well-being.

Complementing  this  perspective, Dushku
examines financial fragility among Albanian
households, focusing on their ability to withstand
unexpected expenses. Using data from the Household
Wealth Survey and multinomial regression analysis,
the study finds that a majority of households lack
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sufficient liquidity, with financial fragility closely
linked to education levels, access to formal financial
services and reliance on family support networks. The
findings point to the critical role of financial inclusion
and social capital in enhancing household resilience.

From a corporate governance perspective, Kokot,
Tipuri¢ and Kla¢mer Calopa analyse the impact of
top management team (TMT) heterogeneity on firm
performance in Croatia. Using panel data for large
companies over the period 2015-2020, the study
finds that gender and cultural diversity within TMTs
positively affect return on assets, highlighting the
value of diversity in strategic decision-making and
organizational outcomes.

vi

Finally, Akin investigates the relationship between
external debt and environmental sustainability
in Tirkiye over the period 1970-2023 within the
framework of the Environmental Kuznets Curve
hypothesis. Using advanced time-series techniques,
among other results, the study finds that external
debt can contribute to reducing carbon emissions as
well as it does renewable energy consumption. The
results underscore the importance of sustainable
debt management and energy transition policies in
achieving environmental objectives.

The contributions in this issue provide valuable
empirical evidence on key economic challenges,
ranging from micro-level behavioral dynamics
to macroeconomic policy and sustainability. By
addressing diverse yet interconnected topics, the
papers contribute to a deeper understanding of
economic development, resilience and policy design
in a rapidly changing global environment.

On behalf of Editorial Board
Adnan Efendic, Editor-in-chief

University of Sarajevo,
School of Economics and Business
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LEADERSHIP STYLES AND EMPLOYEE PERFORMANCE IN
NON-PROFIT ORGANIZATIONS: THE MEDIATING ROLE
OF EMPLOYEE MOTIVATION AND CREATIVITY

Lorena Dadi¢ Fruk, Helga Maskarin Ribari¢, Ivana Licul

Abstract

Non-profit organizations (NPOs) depend on employees and volunteers to deliver services and advance the
NPOs’ missions. This study examines how leadership styles shape employee motivation and creativity and,
in turn, performance in NPOs. Primary data were collected via a structured questionnaire from 179 NPO em-
ployees in Croatia and analyzed using PLS-SEM. Results indicate that transformational and transactional
leadership styles are positively associated with motivation and creativity, which both relate positively to per-
formance. In contrast, autocratic and laissez-faire leadership styles were either non-significant or negatively
associated with these outcomes (while democratic leadership was non-significant for motivation but nega-
tive for creativity). These findings suggest that emphasizing inspirational vision, individualized support, clear
goals, and fair recognition can bolster day-to-day motivation and creative effort, translating into improved
performance and greater organizational stability. In terms of theory, the study clarifies motivation and crea-
tivity as dual mechanisms linking leadership styles to performance within the non-profit context. In terms of
practical implications, the results offer clear guidance for leadership development and HR policy in resource-
constrained NPOs.

Lorena Dadi¢ Fruk, PhD (Corresponding author)

Keywords: leadership styles, non-profit organiza- | assistant Professor

tions, motivation, creativity, employee performance Faculty of Tourism and Hospitality Management,
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1. Introduction Helga Maskarin Ribarié, PhD
Tenured Full Professor
Non-profit organisations (NPOs) create public Faculty of Tourism and Hospitality Management,
value through service provision, advocacy, and social | Opatija, University of Rijeka
innovation. Since they are largely funded from public Eroat.lla.h | d#hm.h
sources (state calls/tenders and local fand regional gov- O_Fr{ngllb: (?0%%%%02-?2.02 -9603
ernment budgets), programme quality and long-term
sustainability depend to a great extent on leadership Ivana Licul, PhD
that fosters their employees’ motivation and creative Senior Assistant
effort. In this context, leaders are pivotal to sustaining | Faculty of Tourism and Hospitality Management,
day-to-day motivation and channelling creative effort | Opatiia, University of Rijeka
towards programme delivery. Their core task is to com- E—rr%az:illa- ivana.licul@fthm.hr
municate a clear direction, provide timely guidance ORCID: 0000-0001-8238-8317

and support when needed, and create conditions in
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which employees can realise their potential and con-
sistently achieve high performance.

Leadership styles, accordingly, vary in how leaders
communicate, the degree of support they offer, and
the extent to which they delegate duties and respon-
sibilities. In the traditional typology, styles are com-
monly defined as autocratic, democratic, and laissez-
faire (Bass and Stogdill 1990), each implying different
assumptions about decision authority, participation,
and autonomy. Beyond this traditional set, contempo-
rary frameworks emphasise transactional and transfor-
mational leadership, with servant leadership receiving
increasing attention in recent years for its follower-
centred orientation (Bass and Avolio 1994; Northouse
2015). Related perspectives such as authentic, ethi-
cal, and responsible leadership underscore integrity,
moral purpose, and societal accountability as central
dimensions of leadership practice (Avolio and Gardner
2005). Leaders often vary their style by situation, so
there is no single “best” approach. The most effec-
tive leaders flexibly adopt different styles (Kaleem,
Asad, and Khan 2016). Leadership effectiveness is also
context-dependent: workforce cohorts and cultural
norms can shape how leadership styles are perceived
and enacted. Effective leaders therefore adapt com-
munication, support, and role expectations to the
needs of different employee groups and organisation-
al cultures (House et al. 2004; Northouse 2015).

Numerous studies, especially in for-profit organi-
zations, link leadership to motivation, satisfaction,
creativity, commitment, and performance. Autocratic
leadership is associated with poorer individual and or-
ganisational performance (Mwai, Namada, and Katuse
2018), weaker culture and commitment (Rafiq Awan,
and Mahmood 2010), and lower job satisfaction
(Vincent and Baptiste 2021). By contrast, transforma-
tional and transactional leaderships foster innovation
and creativity (Pieterse et al. 2010), support organi-
sational learning (Zagor$ek, Dimovski, and Skerlavaj
2009), and strengthen employees’ work commitment
(Puni, Hilton, and Quao 2021). Unlike for-profit organi-
sations, NPOs pursue public value rather than profit
and rely heavily on grants, donations, and limited
commercial income, which demands continual pro-
gramme improvement and robust leadership (Howell
and Avolio 1993).

Leadership shapes climate and, through it, per-
formance (Gil et al. 2005), employee motivation
(Alghazo and Al-Anazi 2016), and creativity (Lutz
Allen, Smith, and Da Silva 2013). This is especially sali-
ent in South-East Europe, where many NPOs are small,
combine paid and voluntary work, and depend on
project funding (BCSDN 2014; OECD 2023). Yet prior
NPO studies typically examine either traditional or

modern styles and specify a single mediator, e.g., sat-
isfaction (Oyewobi 2024), engagement (Aboramadan
and Dahleez 2020), innovation (Ebrahimi, Moosavi,
and Chirani 2016), or culture (Chi, Yeh, and Yu 2008).
Addressing this gap, this study jointly tests autocratic,
democratic, laissez-faire, transactional, and transfor-
mational leaderships within one framework and ex-
amines dual mediation via motivation and creativity
to explain how these styles indirectly affect employee
performance in Croatia’s non-profit sector.

2, Literature review and hypothesis
development

Leadership styles and motivation

Work in the non-profit sector is closely linked to mis-
sion-driven and altruistic motives: employees are of-
ten motivated by advancing social goals and generat-
ing public value rather than by financial rewards alone
(Besley and Ghatak 2005; Bacchiega and Borzaga
2003). Compared to for-profit organizations, where
extrinsic incentives and career prospects tend to play
a stronger role, motivation in NPOs is more strongly
shaped by value congruence, meaningful work, rec-
ognition, and a supportive climate (Legnerova 2016).
This distinction suggests that leadership in NPOs may
need to activate and protect intrinsic and mission-ori-
ented motives, rather than rely primarily on control or
material incentives.

Across organizational settings, leaders are expect-
ed to influence motivation by articulating clear goals,
providing feedback, delegating responsibility, and
supporting employee growth (Lussier 2013; Herzberg,
Mausner, and Snyderman 2007; Thiedke 2004; Landes
2006). Empirical studies in for-profit and public organ-
izations show that autocratic leadership is frequently
associated with lower job satisfaction, weaker com-
mitment, and poorer performance (Rafig Awan and
Mahmood 2010; Mwai, Namada, and Katuse 2018;
Vincent and Baptiste 2021), whereas transformational
and transactional leaderships are linked to stronger
motivation and positive work outcomes (Pieterse et al.
2010; Puni, Hilton, and Quao 2021; Judge and Piccolo
2004). In NPOs, transformational leadership in par-
ticular is found to reinforce employees’ identification
with organizational values, thereby enhancing intrin-
sic motivation (Abbasi and Zamani-Miandashti 2013;
Purwanto et al. 2021; Gui, Lei, and Le 2022).

However, prior research in the non-profit con-
text is often selective: it predominantly focuses on
transformational and, to a lesser extent, transactional

South East European Journal of Economics and Business, Volume 21 (1) 2026
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leadership, while neglecting how traditional styles
(autocratic, democratic, and laissez-faire) operate in
mission-driven, resource-constrained organizations.
Given that such styles still appear in practice and may
interact differently with value-based motivation in
NPOs, it is justified to examine their role in NPOs in
more detail. To address this gap, the present study ex-
amines the relationships between all five leadership
styles (autocratic, democratic, laissez-faire, transac-
tional, and transformational) and employee motiva-
tion in NPOs. To that end, the following hypothesis
was formulated:

H1: There is a statistically significant relationship

between leadership style and employee motiva-

tion in NPOs.

Leadership styles and creativity

Creativity is a critical capability for NPOs, which must
continuously design projects, secure funding, and
adapt services to changing social needs. It can be
defined as the generation of novel and useful ideas
for products, services, or processes (Dewett 2007).
Previous research indicates that creativity is shaped
by individual abilities, motivation and, importantly,
leadership style (Cheung and Wong 2011; King and
Anderson 1990). Leaders influence whether employ-
ees feel sufficiently safe to experiment, whether they
receive encouragement for new ideas, and wheth-
er the organizational climate supports innovation
(Amabile et al. 2004; Lutz Allen, Smith, and Da Silva
2013).

Studies in for-profit organizations generally show
that transformational leadership, through intellec-
tual stimulation and individualized support, fosters
creative behaviour, whereas transactional leadership
has mixed or contingent effects, sometimes sup-
porting creativity through clear expectations and re-
wards, but often less strongly than transformational
styles (Bass et al. 2003; Gumusluoglu and llsev 2009;
Shin and Zhou 2003). Similar patterns are observed
in NPOs. The available evidence, however, remains
limited and is predominantly focused on these two
“modern” styles (Shafi et al. 2020; Zywiotek et al. 2022;
Wang 2022). Much less is known about how autocrat-
ic, democratic, or laissez-faire leaderships shape crea-
tivity in organizations strongly committed to a social
mission yet simultaneously confronted with resource
constraints.

This imbalance raises a key analytical question
about how traditional and modern leadership styles
differentially affect creativity in NPOs, including the
potential implications of specific styles for fostering
or constraining creative behaviour. Accordingly, this

South East European Journal of Economics and Business, Volume 21 (1) 2026

study examines the relationships between different
leadership styles and employee creativity in NPOs and,
on this basis, formulates the following hypothesis:
H2: There is a statistically significant relationship
between leadership style and employee creativity
in NPOs.

Leadership styles and employee performance
through motivation and creativity

Employee performance is commonly defined as the
extent to which individuals successfully fulfil their
tasks and contribute to organizational goals (Isaac
et al. 2017; Ameen and Ahmad 2014). Previous stud-
ies across sectors indicate that leadership can influ-
ence performance directly and indirectly by shap-
ing attitudes, work climate, and psychological states
(Ng 2017; Ostroff, Kinicki, and Tamkins 2003; Sarros,
Cooper, and Santora 2008). In NPOs, where mission
achievement and stakeholder trust are central, mo-
tivation and creativity are frequently identified as
key drivers of performance (McMurray et al. 2010;
Rowold, Borgmann, and Bormann 2014; Aye, Ameen,
and Nusari 2019; Noor and Tunnufus 2024; Mohamed,
Matan, and Farah 2025).

The broader leadership literature provides robust
evidence that transformational and, in some cases,
transactional leadership enhance performance partly
by increasing intrinsic motivation, commitment, and
innovative behaviour (Bass and Riggio 2006; Top,
Akdere, and Tarcan 2015; Judge and Piccolo 2004).
Yet many studies, including those in the NPO context,
focus on single mediators such as job satisfaction, en-
gagement, or organizational culture (Chi, Yeh, and Yu
2008; Aboramadan and Dahleez 2020; Oyewobi 2024),
or on a narrow set of leadership styles. There is limited
empirical work that simultaneously considers multiple
leadership styles and tests whether both motivation
and creativity jointly mediate their impact on employ-
ee performance in NPOs.

Addressing this gap, the present study proposes
that leadership styles influence performance in NPOs
primarily through their effects on employee motiva-
tion and creativity, processes that are particularly sa-
lient in mission-oriented, resource-limited environ-
ments. Accordingly, it is hypothesized that:

H3: There is a statistically significant relationship

between leadership styles and employee perfor-

mance in NPOs, through the mediation of employ-
ee motivation.

H4: There is a statistically significant relationship

between leadership styles and employee perfor-

mance in NPOs, through the mediation of employ-
ee creativity.
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Figure 1. Conceptual model

( h H3 H3 7 N
LEADERSHIP STYLE > Motivation ’
- Autocratic H1
- Democratic Employee
- Laissez-faire performance
- Transactional H2 N ’
- Transformational > Creativity "
L ) H4 | | H4 L )

Source: Authors’ elaboration

3. Methodology

3.1. Research design and data collection

To test the formulated hypotheses, primary research
was carried out using a structured questionnaire.
The study’s target group were employees in NPOs.
An online survey was conducted in November and
December 2024, by sending links to the questionnaire.
The sampling frame was compiled from two official
national sources, matched to legal form: associations
were identified in the Register of Associations, while
foundations and institutions were identified in the
Register of Non-Profit Organizations. Organizations
with publicly available official contact emails were
extracted, and inactive entities and undeliverable
addresses were excluded. In total, 587 unique email
contacts were invited to participate. The invitation
explicitly stated that organizations without paid em-
ployees should disregard the survey, as the study in-
cluded only NPOs with at least one employee. By the
end of December, 195 questionnaires were returned,

Table 1. Sources of variables in the questionnaire

of which 16 were not fully completed, leaving a total
of 179 fully completed questionnaires for further anal-
ysis (30.5% response rate).

The questionnaire consisted of five parts. The first
part referred to basic data on the type of NPO in which
the respondent is employed, the respondent’s educa-
tional background, the number of years of employ-
ment in the NPO, and the total number of employees
in the NPO. To measure the attitudes of employees
towards leadership style, creativity, motivation, and
performance, in the second part of the questionnaire
a 5-point Likert scale (1=strongly disagree, 5=strongly
agree) was used, suggesting that the higher the rating
of a specific statement, the stronger the employees’
motivation and creativity and the better their work
performance. In this part of the questionnaire, the re-
spondents were asked to rate their level of agreement
with each of the 24 statements referring to the leader-
ship style of their leaders. The statements were jum-
bled, so the respondents could not tell which state-
ment belonged to what type of leadership style. In

Construct Nu.mber Source of variable
of items
Autocratic leadership style 5 Northouse (2015)
Democratic leadership style 6
Laissez-faire leadership style 4
. . Bass and Avolio (2000)
Transactional leadership style 4 Ismail et al. (2010)
Transformational 5 Bass and Avolio (2000)
leadership style Ismail et al. (2010)
Employee motivation 5 Word and Park (2015)
ploy Farmer, Tierney, and Kung-Mclntyre (2003)
. Farmer, Tierney, and Kung-Mclintyre (2003)
Employee creativity 8 Tierney, Farmer, and Graen (1999)
Employee performance 5 Williams and Anderson (1991)

Source: Authors’ elaboration

South East European Journal of Economics and Business, Volume 21 (1) 2026
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the third part of the questionnaire, focused on the at-
titudes of employees regarding their work motivation
in the NPO in which they are employed, the respond-
ents were asked to rate their level of agreement with
5 statements, while in the fourth part they rated their
level of agreement with 8 statements measuring the
employees’ attitudes towards their creativity in their
jobs. The questionnaire’s fifth and last part measured
the employees’ attitudes towards their work perfor-
mance, using a set of 5 statements.

For all constructs, items were directly adopted
from prior validated instruments (Table 1), translated
into Croatian, and the survey was administered in
Croatian. A translation—-back-translation procedure
was implemented: two bilingual subject-matter ex-
perts produced the forward translation, discrepancies
were reconciled, and an independent translator per-
formed the back-translation. Conceptual equivalence
was confirmed by the research team. For transpar-
ency, item wordings in this manuscript are presented
in English as back-translations of the Croatian survey
items.

3.2. Methods

Partial least squares structural equation modelling
(PLS-SEM) was employed to analyze the data and
test the hypotheses, using SmartPLS 4.0. PLS-SEM is
widely used across disciplines including leadership re-
search, because it can handle complex latent-variable
models, is robust to violations of multivariate normal-
ity, and performs well with small-to-medium sample
sizes (Hair et al. 2014). Prior to estimation, data screen-
ing and distribution diagnostics were conducted: uni-
variate normality was examined via Shapiro-Wilk tests
together with skewness/kurtosis and visual checks
(histograms/Q-Q plots). Several indicators exhibited
departures from normality (p < 0.05), which is typi-
cal for Likert-type measures. Univariate normality was
not supported for the items (100%; p < 0.05) by the
Shapiro-Wilk test, and across indicators, skewness
ranged from —1.712 to 0.022 and excess kurtosis from
—1.260 to 4.462. As PLS-SEM does not assume multi-
variate normality and relies on nonparametric boot-
strapping for inference, estimation under these condi-
tions is appropriate.

Following recommended practice, the analy-
sis proceeded in two stages. First, the measurement
model was assessed by examining indicator reliability,
internal consistency (Cronbach’s alpha composite reli-
ability), convergent validity (average variance extract-
ed, AVE), and discriminant validity (HTMT criterion).
Second, the structural model was evaluated by check-
ing collinearity (VIF), estimating path coefficients via

South East European Journal of Economics and Business, Volume 21 (1) 2026

bootstrapping, and reporting coefficients of determi-
nation (R?), effect sizes (?), and predictive relevance
(Q%. Complementary descriptive statistics (frequen-
cies, means, standard deviations) were computed
to profile respondents and summarize item-level re-
sponses, using SPSS 20.0.

4. Results

4.1. Descriptive statistics results

This section presents a descriptive profile of the sam-
ple (n = 179) and the central tendencies of the key
constructs. Table 2 summarizes NPO type and size
(by number of employees), respondents’ educational
qualifications and gender, as well as the mean scores
for leadership styles and employee outcomes. These

Table 2. Descriptive statistics results

Absolute Share
Type of NPO number (100%)

(n=179)
Association 42 23%
Foundation 21 13%
Collective 40 22%
Institution 76 42%
Number of employees in the NPO
Up to 5 employees 52 29%
From 6 to 10 employees 94 53%
More than 10 employees 33 18%
Educational qualification
Unskilled worker 3 2%
Skilled worker 3 2%
Secondary school qualification 84 47%
College degree 54 30%
University degree 25 14%
MSc or PhD 10 5%
Gender
Male 77 43%
Female 102 57%
Measurement construct Average score*
Autocratic leadership style 3.07
Democratic leadership style 3.35
Laissez-faire leadership style 3.30
Transactional leadership style 3.22
Transformational leadership style 3.71
Employee creativity 4.17
Employee motivation 3.72
Employee performance 4.22

* Means on 5-point Likert-type scales are labelled as very
low (1.00-1.50), low (1.51-2.50), moderate (2.51-3.50), high
(3.51-4.50), and very high (4.51-5.00), following Lindner
and Lindner (2024).

Source: Authors’ elaboration
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results provide a baseline context for the subsequent
measurement and structural analyses.

Most of the respondents are employed in institu-
tions (42%) and associations (23%). Regarding the size
of the NPOs, 53% of the respondents work in an or-
ganization employing between 6 and 10 employees,
while 29%, in an organization with up to 5 employees.
With regard to demographic data, male respondents
account for 43% of the sample, and female respond-
ents for 57%. Forty-seven percent of the respondents
hold secondary school qualifications, while 44% have
college or university degrees (bachelor or master’s de-
gree). Using the set of statements referring to leader-
ship styles, the respondents were asked to rate their
level of agreement with each statement. From the
average scores it can be concluded that leaders ap-
ply autocratic leadership (score 3.07, moderate) and
transactional leadership (score 3.22, moderate) to the
smallest extent, while they most often apply transfor-
mational leadership (score 3.71, high) and democratic
leadership (score 3.30, moderate). The respondents
were also asked to assess their own motivation, crea-
tivity, and performance, resulting in a high average
score of 4.22 for performance, a slightly lower score of
4.17 (high) for creativity, and a high score of 3.72 for
motivation.

In the Croatian NPO landscape, associations are
the most prevalent legal form, with recent estimates
indicating over 49,000 associations nationally (OECD
2023). At the same time, a large share of organizations
is small-scale and often volunteer-based, with evi-
dence showing that many Croatian NPOs operate with
few or no paid employees (BCSDN 2014). Against this
backdrop, the sample, limited to NPOs with at least
one paid employee, is naturally skewed toward staffed
entities. Accordingly, the higher share of institutions
(42%) in the data and the concentration of small staff
sizes (<10 employees in 81.6%) are explained, which
is broadly consistent with evidence that Croatian Civil
Society Organizations (CSOs) are predominantly small
and often operate with limited paid staff. (BCSDN
2014; OECD 2023).

4.2. Assessment of the reflective
measurement model

According to Hair et al. (2017), the following tests
should be carried out to assess the reflective measure-
ment model:

indicator reliability - Factor loading

- convergent validity - Average variance extracted
(AVE)

- construct reliability - Cronbach’s alpha, Dillon-
Goldstein’s rho and Dijkstra-Henseler’s rho

— discriminant validity - Heterotrait-monotrait ratio
(HTMT) and Fornell-Larcker criterion

Table 3 shows the aggregated results of the as-
sessment of indicator reliability, convergent validity,
and construct reliability. The results of discriminant
validity assessment using the HTMT criterion and the
Fornell-Larcker criterion are shown in Table 4 and
Table 5, respectively.

Indicator reliability assessment is based on stand-
ardized external factors and factor loadings, and it de-
scribes the size of the correlation between the indica-
tors and their constructs, which ranges from 0.641 to
0.933. Although it is recommended that factor loading
should be above 0.708 (Hair et al. 2017), weaker fac-
tor loadings can be accepted in social science stud-
ies (Hulland 1999). Accordingly, all indicators with
factor loadings = 0.600 were retained, whereas those
with loadings <0.600 were removed (two from au-
tocratic leadership, two from democratic, and one
each from laissez-faire, transactional, and transforma-
tional leadership). The results of convergent validity
based on AVE show that the values of all latent con-
structs are above the threshold of 0.5, confirming that
the constructs’ convergent validity is adequate. The
Cronbach’s alpha coefficients of the latent constructs
are in the range of 0.601 to 0.745, while composite re-
liability Rho_a ranges from 0.703 to 0.916, and com-
posite reliability Rho_c ranges from 0.804 to 0.934.
The values of all latent constructs are above the criti-
cal value (below 1), and within the acceptance range,
indicating good internal consistency reliability.

The HTMT correlation ratio is below the recom-
mended value of 0.9, thus confirming the discriminant
validity of the reflective measurement model.

The results of discriminant validity assessment us-
ing the Fornell-Larcker criterion show that the square
roots of AVE indicators of each of the constructs are
overall greater than the correlation of those con-
structs in the model, thus meeting the Fornell-Larcker
criterion.

Hence, based on the assessment results presented
in the previous tables, the validity of the reflective
measurement model is confirmed.
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Table 3: Model assessment

Factor Cronbach’s

Construct Indicator . Status* AVE Rho_A Rho_C
loading Alpha
autocr_1 0.757 Retained
autocr_2 0.641 Retained 0.581 0.792 0.703 0.804
Autocratic autocr_3 0.870 Retained
autocr_4 0.189 Removed
autocr_5 0.408 Removed
democr_1 0.847 Retained
democr_2  0.890 Retained
- 0.714 0.867 0.871 0.909
. democr_3  0.830 Retained
Democratic 3
democr_ 4 0.812 Retained
democr_5 0.412 Removed
democr_6 0.385 Removed
If 1 0.818 Retained
. . If 2 0.892 Retained 0.739 0.830 0.879 0.895
Laissez-faire :
If 3 0.868 Retained
If 4 0.409 Removed
transac_1 0.754 Retained
. transac_2 0.933 Retained 0.668 0.752 0.857 0.857
Transactional -
transac_3 0.753 Retained
transac_4 0.425 Removed
transf_1 0.884 Retained
transf_2 0.888 Retained
. - 0.780 0.906 0.916 0.934
Transformational transf_3 0.886 Retained
transf_4 0.874 Retained
transf_5 0.377 Removed
cr_1 0.697 Retained
cr 2 0.807 Retained
cr 3 0.760 Retained
. cr 4 0.697 Retained
Creativity - 0.550 0.883 0.889 0.907
cr 5 0.686 Retained
cr 6 0.801 Retained
cr 7 0.772 Retained
cr 8 0.700 Retained
mot_1 0.724 Retained
mot_2 0.823 Retained
Motivation mot_3 0.841 Retained 0.627 0.853 0.880 0.893
mot_4 0.780 Retained
mot_5 0.786 Retained
perf_1 0.696 Retained
perf_2 0.695 Retained
Performance perf_3 0.781 Retained 0.564 0.714 0.742 0.808
perf_4 0.734 Retained
perf_5 0.810 Retained

*Following Hulland (1999), all indicators with outer loading > 0.600 were retained; indicators < 0.600 were removed. Construct
reliability/validity indices are computed after item deletion.

Source: Authors’ elaboration
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Table 4. Heterotrait Monotrait Correlation

CR Autocr. Democr. Lf. Motiv. Perf. Transac. Transf.
Creativity
Autocratic 0.274
Democratic 0.591 0.875
Laissez-faire 0.579 0.787 0.890
Motivation 0.571 0.300 0.438 0.472
Performance 0.806 0.526 0.465 0.400 0.439
Transactional 0.344 0.658 0.832 0.690 0.384 0.427
Transformational 0.509 0.777 0.850 0.820 0.420 0.383 0.885

CR = creativity, Autocr = autocratic, Democr = Democratic, Lf = Laissez-faire, Transac = Transactional, Transf = Transformational,

Mot = Motivation, Perf = Performance

Source: Authors’ elaboration

Table 5. Fornell-Larcker criterion

CR Autocr. Democr. Lf. Motiv. Perf. Transac. Transf.
Creativity 0.742
Autocratic 0.257 0.762
Democratic 0.527 0.757 0.929
Laissez-faire 0.534 0.678 0.845 0.860
Motivation 0.504 0.262 0.407 0.438 0.792
Performance 0.688 0.342 0.395 0.355 0.370 0.681
Transactional 0.277 0.735 0.681 0.566 0.338 0.294 0.818
Transformational 0.467 0.699 0.863 0.807 0.400 0.334 0.734 0.883

CR = creativity, Autocr = autocratic, Democr = Democratic, Lf = Laissez-faire, Transac = Transactional, Transf = Transformational,

Mot = Motivation, Perf = Performance

Source: Authors’ elaboration

4.3. Structural model estimation

Structural model assessment was conducted by first
checking for multicollinearity between latent con-
structs by calculating the Variance Inflation Factor
(VIF) for each latent construct. The results are present-
ed inTable 6.

The VIF values range from 1.125 to 4.712, below
the critical value (VIF < 5), confirming that multicollin-
earity is not a problem.

Table 7 presents the assessment of relationships in
the structural model according to significance and rel-
evance. To assess the significance of path coefficients,
bootstrapping with 5000 subsamples was used, as
recommended by Hair et al. (2017). The “Complete
Bootstrapping” option was also used.

A hypothesis is considered supported when the
effect is statistically significant (two-tailed p < 0.05,
bootstrapping with 5,000 resamples) and when a di-
rection was predicted in the expected direction. When

a hypothesis encompasses multiple paths (e.g., each
leadership style — motivation/creativity), the overall
hypothesis is deemed supported if all paths are sig-
nificant, partially supported if some but not all are sig-
nificant, and not supported if none are significant. For
mediation (style — mediator — performance), the in-
direct effect is considered supported if it is significant
(p < 0.05). Partial mediation is concluded when both
the indirect and the direct effects are significant, and
full mediation when the indirect effect is significant
while the direct effect is not.

There is a negative statistical relationship between
autocratic leadership (f=0.326) and laissez-faire lead-
ership (B=0.141), and motivation, suggesting that
the application of these two leadership styles has a
negative effect on employee motivation. On the other
hand, there is a positive relationship between trans-
actional (f=0.968) and transformational (f =0.276)
leadership styles, and motivation, indicating that
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Table 6. Multicollinearity Test - VIF values

Mediator variables Dependent variable
Creativity Motivation Performance

Independent variables

Autocratic leadership style 1.584 2.584

Democratic leadership style 4.604 4.712

Laissez-faire leadership style 2.713 3.245

Transactional leadership style 3.116 4.484

Transformational leadership style 3.506 1.125

Mediator variables

Motivation 1.481

Creativity 1.481

Source: Authors’ elaboration
Table 7. Hypotheses testing (5% significance level)
Standard
Hypothesis B deviation T values P values Decision
(STDEV)

Direct effects
autocratic - motivation -0.326 0.052 0.873 0.031
democratic —» motivation 1.542 0.035 1.095 0.074 .

H1 |laissez-faire - motivation -0.141 0.028 2.298 0.041 Ejg;)a;'r{e g
transactional = motivation 0.968 0.062 5.877 0.000
transformational — motivation 0.276 0.050 10.652 0.000
autocratic — creativity -0.182 0.030 12.652 0.000
democratic — creativity -0.511 0.061 2.135 0.012

H2 |laissez-faire — creativity -0.441 0.023 1.984 0.025 |supported
transactional — creativity 0.216 0.082 3.568 0.000
transformational — creativity 0.124 0.097 2.658 0.001

Indirect effects

Standard
Hypothesis B deviation T value P values Decision
(STDEV)
autocratic —» motivation — performance 0.126 0.125 4.352 0.000
democratic —» motivation — performance 1.006 0.128 2.091 0.054 .

H3 |laissez-faire —» motivation — performance 0.081 0.094 2.165 0.024 sP:gc;)”r{e d
transactional — motivation — performance 0.112 0.081 3.874 0.000
transformational - motivation — performance 0.080 0.100 10.552 0.000
autocratic — creativity — performance 0.251 0.082 1.967 0.012
democratic — creativity - performance 0.158 0.089 8.655 0.000

H4 |laissez-faire — creativity - performance 0.383 0.092 2.112 0.031 Supported
transactional — creativity — performance 0.188 0.024 7.254 0.000
transformational — creativity — performance_ 0.108 0.054 1.973 0.008

Source: Authors’ elaboration

the application of these two leadership styles has a  0.05), the first hypothesis, stating “There is a statistically
positive influence on employee motivation in NPOs.  significant relationship between leadership style and
Considering there is no statistical significance regard-  employee motivation in NPOs’, is partially supported.
ing democratic leadership style (B =1.542, p=0.074 >
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There is a negative statistical relationship be-
tween autocratic leadership (= -0.182), democratic
leadership (=0.511), and laissez-faire leadership (3
=0.441), and creativity, suggesting that the applica-
tion of these leadership styles has a negative impact
on employee creativity in NPOs. There is, however, a
positive statistical relationship between transactional
(=0.216) and transformational (3 = 0.124) leadership
styles, and creativity, indicating that the application
of these two leadership styles has a positive effect
on employee creativity. Thus, the second hypothesis,
stating “There is a statistically significant relationship
between leadership style and employee creativity in
NPQOs", is supported.

The next two hypotheses tested the significance of
relationships through two mediators. It can be noted
that there is a positive statistical relationship between
autocratic (3=0.126), laissez-faire (3=0.081), transac-
tional ($=0.081), and transformational (3=0.080) lead-
ership styles, and employee performance, with em-
ployee motivation as a mediator. Considering there
is no statistical significance regarding democratic
leadership style, the third hypothesis, stating “There
is a statistically significant relationship between leader-
ship styles and employee performance in NPOs, through
the mediation of employee motivation”, is partially
supported. Furthermore, there is a positive statisti-
cal relationship between autocratic (3=0.251), demo-
cratic (=0.158), laissez-faire (3=0.383), transactional
(3=0.188), and transformational (3=0.108) leadership
styles, and employee performance, with employee
creativity as a mediator, thus supporting the fourth
hypothesis stating “There is a statistically significant re-
lationship between leadership styles and employee per-
formance in NPOs, through the mediation of employee
creativity”.

Table 8. Model testing

R-squared R-squared adjusted
Creativity 0.371 0.357
Motivation 0.257 0.236
Performance 0.719 0.716

Source: Authors’ elaboration

The R-squared value of the dependent variable
“Performance” is 0.719 (R-squared adjusted=0.716),
meaning that this model explains 71% of the total vari-
ance in employee performance. Concerning the medi-
ators, the model explains 35% of variance (R-squared=
0.371, R-squared adjusted=0.357) in employee creativ-
ity, and 23% of variance (R-squared=0.257, R-squared
adjusted=0.236) in employee motivation.

5. Discussion and conclusion

This research examined how five leadership styles
shape employee motivation, creativity, and job per-
formance in Croatian NPOs, with particular emphasis
on the mediating roles of motivation and creativity.
The findings largely confirm previous research, while
at the same time indicating several specific limitations
and contextual conditions characteristic of mission-
oriented organizations operating under resource
constraints.

The negative effects of autocratic and laissez-faire
leadership on motivation and creativity are consistent
with studies showing that overly controlling or absent
leaders undermine intrinsic motivation, trust, and in-
novative behaviour (Lutz Allen, Smith, and Da Silva
2013; Almarakshi, Singh, and Kularajasingam 2019;
Reyaz 2024). In NPOs, where employees are strongly
attached to the social mission, such leadership styles
conflict with employee expectations. Nevertheless,
job performance does not fully deteriorate under
these styles, which may indicate that some employees
achieve results despite leadership, partly due to pro-
fessional norms, identification with beneficiaries, and
strong commitment to the mission, as highlighted by
authors who emphasize the importance of mission
orientation and altruistic motivation in the non-profit
sector (Besley and Ghatak 2005; Word and Park 2015).
This interpretation builds on previous findings on the
role of organizational commitment a nd profes-
sional values as protective factors and suggests that,
in smaller Croatian NPOs, alignment with the mission
may to some extent compensate for shortcomings
in leadership, although potentially at the expense of
employee motivation and creativity (McMurray et al.
2012; Rowold, Borgmann, and Bormann 2014).

Democratic leadership is typically associated with
higher levels of satisfaction, engagement, and job
performance (Caillier 2020; Hamze and Sadiq 2025).
However, the results do not indicate a significant rela-
tionship with motivation and, at the same time, point
to a negative association with creativity. This diver-
gence may suggest that what is perceived as “demo-
cratic” leadership in the observed organizations, in
practice, involves slow decision-making, diffusion of
responsibility, or symbolic consultation without secur-
ing the necessary resources for implementing propos-
als. Under such circumstances, participation takes on
the characteristics of superficial involvement, which
may frustrate employees and reduce their willingness
to engage in creative risk-taking. The findings there-
fore indicate that participatory practices in NPOs con-
tribute to positive outcomes only when accompanied
by clear strategic direction, timely decision-making,
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and genuine support for implementation.

The positive relationships between transforma-
tional leadership and both motivation and creativity
are in line with previous findings that emphasize vi-
sion, inspiration, individualized consideration, and
intellectual stimulation as key drivers of innovative
behaviour (Bass et al. 2003; Vera and Crossan 2004;
Shafi et al. 2020; Zywiofek et al. 2022; Wang 2022).
In the context of NPOs, framing tasks through mis-
sion and public value proves particularly effective.
Transactional leadership based on clear expectations
and fair rewards also shows beneficial effects and
supports the argument that structured, contingent
reinforcement complements rather than contradicts
transformational behaviours (Jacobsen and Andersen
2017; Judge and Piccolo 2004). The observed pattern
indicates that effective leadership in Croatian NPOs
entails a combination of transformational inspira-
tion and consistent transactional clarity, while avoid-
ing both authoritarian approaches and laissez-faire
detachment.

By modelling motivation and creativity as media-
tors, the analysis shows that leadership styles influ-
ence job performance primarily through psychologi-
cal states and creative behaviours rather than solely
through direct control. Creativity thus emerges as a
particularly important mechanism in project-based,
innovation-dependent work in NPOs. Overall, the
findings extend the existing research by integrating
traditional and contemporary leadership styles into
a single model in the non-profit context and by em-
pirically confirming dual mediation effects relevant for
explaining employee job performance.

5.1. Limitations

The study’s findings should be interpreted with cau-
tion due to several methodological boundaries. One
limitation is foremost reflected in the sample size (n =
179), which limits statistical power for smaller effects
and makes it impossible to draw general conclusions
about most employees in the non-profit sector. The
use of a single-source, single-wave self-report survey
introduces potential common method bias, despite
procedural safeguards such as anonymity and mixed
item order. Control variables (e.g., organizational size,
gender, education) were not included in the structur-
al paths, which may leave residual confounding. The
cross-sectional design also constrains causal inference
and the interpretation of mediated relationships; lon-
gitudinal or multi-wave designs and multi-source data
(e.g., supervisor ratings or administrative records) are
recommended to bolster robustness and external
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validity. Finally, the model does not explicitly test gen-
erational or cultural moderators. Future research could
examine whether the indirect effects of leadership via
motivation and creativity differ across age cohorts
and cultural contexts (e.g., multi-group PLS-SEM).

5.2. Directions for future research

It is recommended that future studies use larger sam-
ples and stratified designs to compare NPO types (as-
sociations, foundations, institutions) and organiza-
tional characteristics (e.g., size, age, funding mix). To
strengthen inference and reduce common method
bias, multi-wave and multi-source designs are sug-
gested (for instance, leaders provide leadership-style
ratings, employees report motivation/creativity, and
supervisors or records supply performance indicators).
The model could be extended with additional media-
tors (e.g., job satisfaction, affective commitment, in-
novativeness, organizational culture) and moderators
(e.g., resource constraints, leader-member exchange,
tenure, gender) to delineate boundary conditions. It is
further suggested to compare leaders’ self-perceived
styles with employees’ perceptions and relate both to
organizational performance, including objective met-
rics. Finally, including relevant control variables (e.g.,
organizational size, education structure) and assess-
ing measurement invariance across subgroups would
enhance generalizability.

5.3. Contributions and Implications

The scientific contribution of this study lies in its iden-
tification of ways in which the application of various
leadership styles affects employee motivation and
creativity in the non-profit sector and, consequently,
employee work performance. Considering that stud-
ies on this topic in the non-profit sector are under-rep-
resented, particularly with regard to poorly researched
mediator effects, this paper’s further contribution is
that it explores two mediator effects (employee crea-
tivity and motivation) to understand whether they
generate a strong relationship between leadership
styles and employee performance in NPOs.

This study demonstrates that leadership style is
not a marginal concern in NPOs but a central lever
for shaping employee motivation and creativity and,
through them, performance. By clarifying which styles
matter and how they operate in the non-profit setting,
the findings offer actionable guidance for leadership
development and HR practices that can strength-
en day-to-day operations. In resource-constrained

N
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organizations, even modest improvements in leader-
ship can translate into greater organizational stability,
a stronger capacity for innovation, and more sustaina-
ble mission delivery. These insights have practical im-
plications for NPO leaders, boards, and stakeholders
seeking to build resilient, innovative, and sustainable
organizations. For managers, a few practical priori-
ties can be noted: greater emphasis on transforma-
tional behaviours and the constructive elements of
transactional leadership (clear goals, fair recognition),
with minimal reliance on autocratic and laissez-faire
tendencies. Motivation and creativity may be sup-
ported through bounded autonomy and brief, regular
opportunities for idea generation, and progress may
be monitored using a small set of routine indicators
(e.g., short periodic pulses on motivation and creativ-
ity alongside a few mission-linked performance meas-
ures) to guide steady, incremental improvement.
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Abstract

Research on SME insolvency is one of the most important areas in economy because it is crucial for economic
growth which would not be possible without growing firms. These two phenomena - insolvency and growth
are typically studied independently. This study brings them together by examining the interaction between
sales growth and insolvency among small and medium enterprises (SMEs). On the dataset of inancial ratios
for Croatian SMEs by applying logistic regression with interaction effects, it is investigated how sales growth,
leverage and liquidity affect the probability of insolvency. The results showed that sales growth decreases
the risk of insolvency, but that it depends on the level of indebtedness of SMEs. The least risky are those SMEs
whose sales growth is supported by an adequate level of capital. SMEs with high sales decline have the high-
est probability of insolvency even when leverage and liquidity are suitable.
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1. Introduction

One of the most relevant and most intriguing phe-
nomenon in studies dealing with small and medium
enterprises (SMEs) is insolvency. The reason is obvi-
ous — enterprises in insolvency cannot continue with
their business activities and people are losing jobs.
Therefore, understanding factors that influence in-
solvency is essential for improving SME resilience.
Traditionally, research on enterprise insolvency has re-
lied on models utilizing standard financial ratios such
as liquidity, activity, leverage and profitability. In most
studies, various financial ratios are observed statically,
and less often the dynamic aspects of enterprise per-
formance are investigated. One such indicator is sales
growth. Although sales are used in the creation of vari-
ous financial indicators, less attention is paid to under-
standing how sales growth affects insolvency risk. One
of the reasons for this is that sales growth and insol-
vency are studied as two independent phenomena.
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It is known that sales growth is a driver of firm devel-
opment. On the other hand, in order to achieve sales
growth, financial resources are needed, which often
implies borrowing, and this can create pressure on
the liquidity of the company. This paradox according
to which sales can have a positive, but at the same
time negative effect on the company, makes it an im-
portant and relevant research topic. This is particularly
significant because previous research rarely examines
in which interactions with other financial indicators,
sales growth has a positive and in which negative ef-
fect on enterprise insolvency.

Our research addresses this gap by examining
whether and how sales growth affects insolvency,
both directly and through interactions with other fi-
nancial indicators. Unlike traditional models that treat
financial indicators as they work independently, this
study examines how they interact with one another.
In particular, it explores how the effect of leverage
on insolvency changes depending on liquidity and
how liquidity matters under different levels of lever-
age. Initial modeling procedure included broader set
of financial ratios, but three indicators consistently
emerged as the most relevant in explaining insol-
vency risk among SMEs - sales growth, leverage and
liquidity. So, the research ultimately focuses on these
indicators which jointly capture enterprises’ growth
dynamics and financial structure. The aim is therefore
not to build a comprehensive prediction model but to
better understand how growth and financial stability
combine to influence probability of insolvency.

The next section provides reviews of the theo-
retical mechanisms connecting growth and financial
stability.

2. Theoretical foundation

This study brings together two streams of theo-
ry — those related to firm growth and those focus-
ing on financing constraints and growth-related
vulnerabilities.

One of the most influential theories of SME growth
is Penrose’s Theory of the Growth of the Firm (Penrose
1959). According to this theory, each firm is viewed
as a unique combination of material, human, finan-
cial and managerial resources together with the ser-
vices these resources provide. Growth originates pri-
marily from the firm, through the use of managerial
knowledge and capabilities that enable new ways of
combining existing resources. As the firm grows and
managers gain experience, they develop additional
capacity which can stimulate further growth and inno-
vation. However, Penrose points out that growth has

its limits. If growth happens too quickly, management
may struggle to coordinate new resources and pro-
cesses effectively, creating inefficiencies and organi-
zational tension. This situation, often called Penrose
trap, occurs when rapid growth undermines internal
coordination and financial stability. Fast growth usu-
ally requires substantial external financial resources
which can cause liquidity pressures or financial dis-
tress if cash flows or operational efficiency fail to keep
pace. In this sense, although growth is generally seen
as a sign of success, it can also become a source of vul-
nerability when it exceeds the firm’s managerial or fi-
nancial capacities.

While Penrose focused on resources and internal
capacities, Greiner (1972) emphasized the organi-
zational and managerial dimensions of growth. His
model describes firm development through a se-
quence of predictable phases of growth each followed
by a period of crises that moves organization into the
next stage. According to Greiner, firms typically be-
gin with ‘growth through creativity’ when innovation
and informality dominate. As they expand, the need
for clearer direction and structure emerges leading to
a crisis of leadership. The next phase ‘growth through
direction] introduces hierarchy, specialization and for-
mal control systems. As managers seek greater inde-
pendence, this leads to crisis of autonomy. The next
phase is ‘growth through delegation’ where decision
making becomes decentralized, but this can create a
crisis of control due to coordination weakening. The
subsequent phase ‘growth through coordination’ re-
stores order through planning and systems. However,
the emphasis on these structures of the generates bu-
reaucracy that can ultimately result in a crisis of red
tape. Finally, ‘growth through collaboration” highlights
teamwork, trust and adaptability, but firms may face a
crisis of internal growth that calls for strategic renewal
or partnerships.

From the perspective of insolvency risk, Greiner’s
model illustrates how each stage of growth brings
new structural and managerial challenges that can af-
fect financial stability. Periods of crisis are particularly
critical as they often involve inefficiencies, rising costs
and declining responsiveness, all of which can erode
profitability and liquidity. If firms fail to adapt success-
fully these pressures can accumulate, increasing their
exposure to financial distress and insolvency.

In the context of insolvency, the Pecking Order
Theory (Myers and Majluf 1984) can be linked to
growth theories. The theory suggests that firms fol-
low a hierarchy of financing preferences. They first
rely on internal funds such as retained earnings since
this avoids the costs of external financing and reflects
managerial confidence in the firm’s profitability. The
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next preferred source is debt, used when internal
funds are insufficient. Equity financing is least pre-
ferred as issuing new shares may be interpreted by
investors as a sign of uncertainty about the firm’s val-
ue. This theory is particularly relevant for SMEs which
typically have limited access to external capital and
rely heavily on funds and debt. As firms grow, they of-
ten increase their leverage which in turn can enhance
their risk of insolvency.

Combining these theoretical perspectives pro-
vides a more complete understanding of how growth
and financial instability interact in shaping insolvency
risk. The Penrose theory indicates internal limitations
to growth due to managerial capacities and efficient
use of resources. Greiner’s model connects organiza-
tional and managerial crises with different stages of
growth. On the financial side, Pecking Order Theory
explains external growth constraints such as limited
access to capital, dependence on debt and increasing
leverage.

When a firm grows rapidly, these internal and ex-
ternal pressures can reinforce one another. Limited
managerial capacities and a weak coordination sys-
tem combined with limited access to financing and
growing debt can significantly increase the exposure
to insolvency. In this way, growth, which is normally
a sign of business prosperity, can actually become a
source of fragility if it is not accompanied by adequate
resource management and a sustainable financial
structure. The theoretical framework created in this
way can serve as a basis for understanding the inter-
action between growth and insolvency and serve as
a conceptual basis for the empirical analysis made in
this paper.

3. Previous research

3.1. Insolvency prediction models in SMEs

Models Based on Financial Indicators

Most studies on SME default prediction rely predomi-
nantly on quantitative variables, particularly financial
ratios. Since the introduction of the Altman Z-score
(Altman 1968), such models have consistently in-
cluded financial indicators that capture liquidity, prof-
itability, leverage, solvency and activity. Numerous
studies have employed the original Altman Z-score
variables to predict financial distress (Sulub 2014;
Celli 2015; Tung and Phung 2019; Bogdan, Baresa, and
Hadina 2019; Cindik and Armutlulu 2021). There are
also studies that develop models to find a combina-
tion of financial ratios that provide good predictions.

South East European Journal of Economics and Business, Volume 21 (1) 2026

Although many studies have shown excellent predic-
tive power, the perfect combination of financial ratios
has not yet been found. Researchers typically aim to
select variables that are both statistically significant
and economically meaningful, acknowledging that
model accuracy depends on factors such as sample
characteristics, data availability, data quality and the
analytical method applied.

Wang, Ma, and Yang (2014) point out that special
attention should be paid to the selection of variables.
Hernandez and Wilson (2013) reported that when de-
veloping robust insolvency prediction model, it is nec-
essary to test different combinations of financial ratios
in order to achieve optimal predictive performance.
Chen and Shimerda (1981) reviewed 26 articles that
classified 65 financial ratios incorporated in predictive
studies between 1966 and 1975 and reported 41 finan-
cial ratios that were considered to be important in one
or more of the 26 articles. More recently, Cheraghali
and Molnar (2024) analyzed 145 studies dealing with
default models and found that as many as 120 stud-
ies used financial ratios. Their analysis showed that the
most commonly used were current ratio, quick ratio,
cash to total assets, working capital to total assets, net
income to total assets, retained earnings to total as-
sets and net income to equity. Karas and Reznakova
(2020) pointed to the importance of cash flow indica-
tors, among which they indicated that operating cash
flow ratios combined with short-term debt metrics
significantly improve distress prediction.

Models Combining Financial and Non-Financial
Variables

Since financial indicators alone are often not sufficient
to explain and predict insolvency, especially in SMEs,
numerous studies combine them with non-financial
indicators. Such indicators include macroeconomic,
firm-related and market-related variables.

Altman et al. (2023) added variables related to
payment behavior, employee structure and manage-
ment board characteristics to financial indicators to
test how this affects insolvency prediction for SMEs.
They found that employee turnover, average employ-
ee tenure and changes in management significantly
increase predictive accuracy. Lee, Choi, and Yoo (2023)
also integrated traditional financial indicators and
company characteristics. They showed that financial
indicators are still significant for prediction, but that
the quality of prediction increases when management
and operational indicators, as well as technologi-
cal and market-related variables, are included in the
model.
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Some researchers advocate the use of macroeco-
nomic variables in insolvency prediction. This was
confirmed by Bofim (2009), whose risk model perfor-
mance improved by adding macroeconomic variables
to financial indicators. Similarly, Beck, Jakubik, and
Piloiu (2015) identified key macroeconomic indicators
that influence default - GDP growth, exchange rates,
leading rates and share prices. Filipe, Grammatikos,
and Michala (2016) suggested that, in addition to ac-
counting-based indicators, the models should be en-
riched by adding macroeconomic indicators and firm
location, which significantly affects bankruptcy rates
among European SMEs. They showed that as SMEs
grow in size, their sensitivity to macroeconomic fluc-
tuations is lower. In addition, they emphasized that it
is necessary to use economic models that are precise-
ly calibrated for specific regional and local conditions.

Campbell, Hilscher and Szilagyi (2008) and Maffett,
Owens, and Srinivasan (2017) explored the integration
of accounting and equity market variables to increase
predictive accuracy. In their comprehensive analysis
of 145 reviewed studies, Cheraghali and Molnar (2024)
showed that 109 of them included at least one cat-
egory of non-financial variables. Non-financial char-
acteristics refer to the owner and the company, credit
records and relational data, and macroeconomic in-
dicators. Among them, the most frequently used are
firm size, firm age and managerial attributes, and GDP
growth as a macroeconomic indicator.

Ciampi et al. (2021) also analyzed over 100 studies
published between 1986 and 2019. They concluded
that SME default prediction models should be regu-
larly calibrated to take into account changes related to
the weighting of predictive variables in order to em-
phasize the importance of forward-looking and quali-
tative variables in times of financial distress. They also
investigated the survival of SMEs in the post-COVID
period and came to the conclusion that it increasingly
depends on innovation capacity and human and rela-
tional capital. Based on the analysis, they gave guide-
lines for future research, among which they empha-
size the expansion of the set of qualitative variables,
the integration of innovation-based indicators, credit-
relationship measures, the implementation of cross-
county studies and the use of big data.

Overall, it can be concluded that combining finan-
cial and non-financial variables significantly improves
the quality of the model for assessing the insolvency
of SMEs and increases the explanatory and predictive
power. However, there are still challenges related to
the availability of data, methods of measuring qualita-
tive constructs such as innovation capacity or quality
of management, and data collection, as well as mu-
tual comparability of models. This opens up space for

future research that could contribute to the integra-
tion of multidimensional databases and the applica-
tion of artificial intelligence in discovering hidden pat-
terns in data.

Models Based on Non-Financial Variables

Recently, there have been studies in which models are
developed exclusively on qualitative information and
non-financial variables. Such an approach is particu-
larly interesting for SMEs that often do not have audit-
ed financial statements, which can result in poor qual-
ity accounting data. Berzani and Shema Zlatokrilov
(2024) developed an insolvency prediction model for
SMEs where they used firm characteristics and macro-
economic data. In their model, it was shown that the
age of the company, multiple banking relationships
and sectoral insolvency rates increase the risk of in-
solvency, while operating as a chain business reduced
it. Of the macroeconomic variables, the inflation rate,
which is negatively related to insolvency, proved to be
significant.

Lee, Choi, and Yoo (2020) developed an SME insol-
vency prediction model that is based on non-finan-
cial data from technological feasibility assessments.
According to their model, the key indicators that most
influence the prediction of insolvency are factors of
management and business feasibility, including man-
agement ability, financing and competitive position.

Krasniqi, Kotorri, and Aliu (2023) examined the
impact of bank relationships, collateral requirements,
and banking sector characteristics on the probability
of default. Although stronger relationship between
the firm and the bank reduced default risk, and higher
collateral and interest rates increased it, this effect dis-
appeared after market concentration and bank profit-
ability were taken into account. This suggests that the
importance of bank relationships is expressed mainly
in competitive markets.

This research shows that it is possible to estimate
insolvencies based solely on non-financial variables,
using variables related to managerial quality, but also
those related to technological capabilities and con-
textual factors. However, as already pointed out, chal-
lenges related to measurement and data collection
need to be addressed.

3.2. The role of sales growth in insolvency
prediction models

The central part of this research relates to the relation-
ship between sales growth and insolvency, which is
complex and very often non-linear. Penrose (1959) in
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the Theory of the Growth of the Firm explained that
the growth of a firm brings advantages in efficiency
and market position, but it inevitably creates pres-
sures in management and finance that can threaten
its survival. This paradox, which we also deal with in
our research, is especially present in SMEs that face
the above-mentioned limitations. This mechanism
aligns with the Pecking Order Theory (Myers and
Majluf 1984), according to which growing firms often
seek debt financing when they no longer have inter-
nal sources, which can lead to an increase in indebt-
edness and the risk of insolvency. Growth, therefore,
generates both opportunities and risks, and previous
research has shown diverse evidence. Some research
has shown a positive impact of sales growth on insol-
vency risk, some a negative one, while there are also
those that have shown that sales growth does not
have a significant impact on insolvency.

Amaral (2008) showed that fast-growing small
firms face higher failure risk due to overextension
and limited adaptive capacity. Kanani, Moradi, and
Valipour (2013) assessed real and sustainable growth
concerning financial and business risk, defining sus-
tainable growth as the maximum attainable sales
growth rate without amortizing resources. Their re-
search indicated a significant link between the dis-
crepancy in firms’ real and sustainable growth and
financial risk, but no such relationship with business
risk. Lin, Ansell, and Andreeva (2012) explore the im-
pact of four different default definitions on the choice
of financial predictors and the model’s accuracy. They
find that profit, growth and employee efficiency are
prevalent in all default definitions and that growth in
profitability, annual sales and operating revenue are
always key variables to predict SME default.

Bonaccorsi di Patti et al. (2015) highlighted that a
decline in sales, combined with high leverage, raises
the probability of default and reduces firm resilience.
Furthermore, the effect of sales growth on insolvency
is influenced by liquidity. Higher liquidity at the same
level of sales is associated with a lower probability of
insolvency. Hussain et al. (2020) investigated growth
opportunities’ role in insolvency within a mediating
framework encompassing capital structure and debt
maturity decisions. They demonstrated a negative
correlation between growth opportunities and insol-
vency risk, with growth opportunities adversely im-
pacting capital structure but positively affecting debt
maturity. Sarlija, Simi¢, and Dankovi¢ (2023) identified
sales growth as one of the most significant predictors
of insolvency risk for SMEs, in addition to total assets
turnover and the ratio of liabilities to equity.

Nordal and Nazes (2010) modeled future sales
growth by using insolvency risk as a predictor. They
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discovered a positive correlation between sales
growth and bankruptcy risk. Namely, companies that
have a high risk of bankruptcy are similar to those
companies that expect to achieve a large increase in
sales in the future. Specifically, smaller firms and those
with low equity, profitability, and sales per unit of cap-
ital showed higher anticipated growth rates, suggest-
ing a trade-off between upside potential and down-
side insolvency risk.

There are other studies where no significant re-
lationship between insolvency and growth was
found. Putri and Arifin (2021) investigated the im-
pact of liquidity, leverage, institutional ownership
and sales growth on financial distress, finding that
sales growth did not influence financial distress, un-
like liquidity, leverage and institutional ownership.
Similarly, Nazaruddin and Daulay (2019) and Pindado
and Rodrigues (2004) showed that variables related
to sales and production in their insolvency models
were not statistically significant. A recent study con-
ducted on Moroccan SMEs (Lahcen and Amgar 2025)
also tested sales growth among 27 financial indicators
related to liquidity, efficiency and profitability. Sales
growth was not identified as a key indicator either.
Instead, three important ratios were economic profita-
bility, commercial profitability and inventory turnover.
Cheraghali and Molnar (2024) conducted a compre-
hensive survey of predictors used in SME default and
insolvency models. They made an interesting discov-
ery related to sales growth. Namely, although sales-
related ratios are among the most frequently used
ratios, especially the sales to assets ratio and the loga-
rithm of sales, the sales growth indicator itself was not
included in any of the studies they reviewed. This is
important because it shows that researchers are rely-
ing more on a static sales measure rather than trying
to use a dynamic sales approach.

In summary, the presented theories show the
importance of growth and indicate a pattern of con-
nection between growth and insolvency. Empirical
research sometimes shows a positive and sometimes
a negative relationship, while some research does
not confirm any relationship. All this opens space
for new research that can contribute to understand-
ing the relationship between growth and insolvency.
Although our research initially covered 31 financial ra-
tios, through modeling it was shown that sales growth
consistently appears as a key determinant in explain-
ing insolvency, either independently or in combina-
tion with liquidity and leverage. Therefore, this re-
search will try to contribute to the understanding of
how growth dynamics affects financial vulnerability in
the interplay between liquidity and indebtedness.
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3.3. Methods used in insolvency prediction
studies

In addition to the different selection of variables used,
the success of insolvency prediction is also influenced
by the applied modeling methodology. Classification
methods are mostly used in predicting SME insolven-
cy. Early studies relied mainly on statistical techniques,
with discriminant analysis (Altman 1968) as the pio-
neering method, later followed by logistic and probit
regression (Tabachnick and Fidell 1996; Tinoco and
Wilson 2013). Among the new methods of machine
learning and artificial intelligence, neural networks,
decision trees, support vector machines, random
forests and XGBoost stand out. Regardless of the de-
velopment of new methods and approaches to mod-
eling, traditional statistical methods, among which lo-
gistic regression stands out, are still most often used.
(Shi and Li 2019; Kuiziniené et al., 2022). According to
Cheraghali and Molnar (2024), neural networks and
discriminant analysis were applied in 14 studies, sup-
port vectors machines in 13, random forest in 11 and
logistic regression in 77 studies.

Recently researchers have investigated hybrid
and non-linear approaches to integrate multiple data
sources and improve predictive power, such as fuzzy
clustering, cognitive mapping, multi-criteria decision
making, non-linear programming, decision tree-based
models using the Harmonic Support and Confidence
(HSC) rule selection method (Corazza, Funari, and
Gusso 2016; Oliveira et al. 2017.; Lee, Choi, and Yoo
2023).

3.4. Formulation of hypotheses

Building on Penrose’s (1959) theory of firm growth
and Greiner’s (1972) growth model, we conceptual-
ize growth as a dynamic process that simultaneously
generates opportunities and constraints for SMEs.
Penrose views firm expansion as a function of inter-
nal resource utilization and managerial capabilities,
emphasizing that rapid growth can stretch these
resources and create organizational inefficiencies.
Similarly, Greiner’s model assumes that each stage of
firm growth brings specific managerial and organiza-
tional challenges, which, if not effectively managed,
can lead to crisis or decline. Additionally, the Pecking
Order Theory (Myers & Majluf, 1984) emphasizes that
growth increases the need for external financing,
which can then increase the risk of financial distress. In
this context, sales growth captures both the firm's ca-
pacity to exploit market opportunities and the finan-
cial pressures that arise from expansion. Sales growth
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can initiate opportunities through revenue expansion
and strengthening the market position, but it can si-
multaneously create vulnerability through increased
needs for financing and organizational pressure.
Conversely, a sales decline disturbs revenue stabil-
ity and increases insolvency risk through profitability
loss. Thus, growth should be understood not only as
a performance indicator but also as a potential source
of financial vulnerability.
Accordingly, we formulate two key hypotheses:
H1: Sales growth significantly influences the prob-
ability of insolvency among SMEs.
H2: The effect of sales growth on insolvency is
moderated by financial conditions, specifically
leverage and liquidity in a way that the risk of in-
solvency is heightened when firms combine rapid
growth with financial constraints.

To empirically test these hypotheses, a logistic
regression model including both main and interac-
tion effects of sales growth and key financial ratios is
developed.

4, Data variables and methodology

4.1. Data and sample selection

The empirical research is based on Croatian SMEs. has
been an EU member since 2013 and has the popula-
tion of 3.88 million (Census, 2021), GDP per capita of
12410 EUR, exports of goods and services of 42.1% (as
% of GDP), external debt of 79.8% (as % of GDP) and
unemployment rate of 7.5 (Croatian National Bank
2021). Croatian economy is characterized by high ex-
ternal debt where the main sources of SMEs financing
are bank loans and leasing while equity funding as
well as other funding sources are poorly represented
(CEPOR 2020). We believe that this research could be
relevant for economies characterized by dependence
on external financing and its structural exposure to li-
quidity and leverage pressures.

All financial statements of SMEs in Croatia were
available for sample creation. First, all SMEs that were
insolvent in 2019 were selected, resulting in 3207
cases. After that, the same number of solvent SMEs
was randomly selected. For this total number of 6414
SMEs, sales growth was calculated for the period 2018
and 2019. 4271 SMEs that had complete data on in-
solvency and growth were retained in the sample.
After that, an additional 613 cases were dropped due
to missing data for the calculation of key financial ra-
tios. Therefore, the final modeling sample contained a
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total of 3658 SMEs, 1924 solvent and 1734 insolvent.
Listwise deletion was applied due to incomplete re-
porting for some firms. While this step was technically
necessary, it may have introduced bias if firms with
missing statements systematically differ from those
with complete data. Given that the standard practice
in modeling defaults is to have a balanced sample,
such a methodological approach was also applied in
this research. Although such a design does not reflect
the actual distribution of defaults, the balanced sam-
ple ensures that the model captures characteristics
of insolvent firms that are relatively rare in the entire
population. In addition, in this research, the goal was
not to calibrate the probability of default, but to exam-
ine the relationship between various financial indica-
tors and insolvency, so the balanced design deemed
appropriate for the stated goal.

4.2, Description of variables

Financial indicators were calculated for the year 2018.
An SME is classified as insolvent if it failed to meet
its obligations for a period exceeding 90 days at any
point during 2019. Given that financial indicators pre-
cede the observed outcome, the design enabled the
analysis of financial characteristics as determinants of
insolvency. Focusing on a one-year prediction hori-
zon allows for a clear temporal link between financial
conditions and subsequent insolvency, reducing en-
dogeneity concerns and ensuring that predictor vari-
ables are strictly prior to the outcome. However, this
approach also introduces temporal limitations, as it
captures short-term dynamics rather than long-term
patterns of financial deterioration. Future research
could extend this framework by applying multi-year
horizons or panel-based approaches to examine the
persistence of growth and financial structure effects
on insolvency risk over time.

Sales growth is defined as the year-over-year per-
centage increase in sales revenue, comparing sales
figures from 2018 to those from 2019:

sales; — sales;_4
sg =

sales;_4

Sales growth is grouped into 4 categories: (i) sales
growth < -1 (high decline); (ii) sales growth>-1 and
<=0 (moderate decline); (iii) sales growth>0 and <1
(moderate growth); (iv) sales growth>1 (high growth).

During the data preparation stage, several finan-
cial ratios were excluded from the modelling process
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to ensure statistical stability since they contained out-
liers (total debt over EBITDA, cash over debt, operat-
ing cash flow over equity). Finally, 31 financial ratios
used in this research are divided into eight groups:
(1) Profitability ratios: ROA, ROE, PM, EBIT margin,
EBITDA margin, retained earnings over total assets;
(2) Liquidity ratios: current ratio, quick ratio, cash ra-
tio, cash over sales; (3) Leverage ratios: total debt ra-
tio, debt-equity ratio, equity to assets, current liabili-
ties over assets, current liabilities over equity, equity
over fixed assets, (equity + long-term debt)/fixed as-
sets; (4) Turnover ratios: total asset turnover, fixed as-
set turnover, inventory turnover, days’ sales in inven-
tory, receivables turnover, days’sales in receivables; (5)
Sales growth; (6) R&D indicators: nontangible assets/
total assets, R&D expenditures over total assets, good-
will over total assets; (7) Investment indicators: invest-
ment over total assets, investment over total revenue;
(8) Export indicators: export over sales, export over
import.

Although a broader set of 31 financial ratios was
initially considered, the final model retained only
sales growth, leverage and liquidity. This parsimoni-
ous specification reflects the aim to analyze the in-
teraction between growth dynamics and financial
structure, rather than to optimize predictive perfor-
mance. When sampling SMEs from the total base of all
Croatian SMEs, random sampling was used, which en-
sured representativeness across different sectors and
regions, which mitigates the potential bias raising due
to not including indicators for the regional and sec-
toral affiliation of SMEs. Nevertheless, incorporating
industry and regional controls could further enhance
predictive accuracy and capture structural heteroge-
neity in future research.

4.3. Logistic regression with interaction
effects

To address the research objectives outlined in the in-
troduction, we employ logistic regression as the pri-
mary analytical method. This approach enables us to
examine the relationship between financial indicators
and insolvency while also exploring the interaction
effects among financial indicators. By incorporating
interactions, the model provides deeper insights into
how these factors jointly influence insolvency risk.

If the vector of predictor values for an enterprise
is denoted by x =(x1,x3,...,X;) and the regression pa-
rameter vector by f = (84,...8k), the model that de-
scribes conditional probability of insolvency p(x) can
be shown by the equation:
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p(x) _
log om X B. (1)
This means that the predictor values x and prob-
ability of insolvency are linked through the nonlinear
equation:

!
X

e B 2
p(x) ot B (2)

The classical maximum likelihood theory was ap-
plied for estimation (see, for example Dobson and
Barnett 2018). When choosing a model, several clas-
sical criteria and procedures were combined. For ex-
ample, minimization of information criteria (Akaike
and Bayesian), models’ comparison based on devi-
ance and the principle of parsimony. As the response
variable is binary, a ROC (random operating charac-
teristic) analysis was also performed. It means that
several classification measures (AUC, sensitivity, speci-
ficity, Kolmogorov-Smirnov statistic) were calculated
to compare models.

In logistic regression, it is common practice to in-
terpret the contribution of predictors to the response
variable on the log-odds scale. Specifically, each pa-
rameter reflects the impact of the corresponding pre-
dictor on the log-odds of the outcome, which can be
interpreted through the odds ratio. It is crucial to un-
derstand that odds ratios are frequently misinterpret-
ed as relative risks. Unlike odds ratios, relative risk re-
fers to the ratio of probabilities, not the ratio of odds.

As the relationship between probability of insol-
vency and predictors is nonlinear, the interpretation
of the contribution of each variable to the response
(probability of insolvency) should be discussed condi-
tionally on the other variables involved in the predic-
tor X’B. This is even more important if there are inter-
actions in models.

Accordingly, the modeling process places signifi-
cant emphasis on marginal effects, which measure the
relationship between changes in predictors and cor-
responding changes in the outcome (Williams 2012;
Cameron and Trivedi 2010).

To be more specific, let us suppose that the predic-
tor xq is continuous. The marginal effect of x; on the
response p =(xy,..,Xy) is the partial derivative of the
function p with respect to x4. For the logistic regres-
sion model, it is:

e*'B

dp
ax; = P =
' (1+ex ﬁ)

3)
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As the derivative of a function is a measure of the
rate at which the value p changes with respect to the
change of the variable x4, it is evident that this change
is highly dependent on the values of all predictors.
Also, it is important to notice that a marginal effect is
no longer for a unit change but for a small change in
the continuous predictor.

For categorical predictor, the marginal effect cor-
responds to the difference in p for the two different
categories. For example, let us assume that the second
predictor x, is a dummy variable related to the predic-
tor with two values.

Then, the marginal effect

p(x, 1, ., x,) —p(x1,0, .0, x3) =

’ r
e(xl,l,...,xk) B e(xl,o,...,xk) B

(4)

A 7
1+e(x1,1,...,xk) B 1+e(x1,0,...,xk) B

also depends on other predictor values.

Incorporating marginal effects into the model-
building process is not straightforward, as they are
primarily intended for interpretation. However, aver-
age marginal effects (AMEs), calculated as the average
of observation-specific marginal effects, provide ad-
ditional insights and can be used to compare models
when selecting one for interpretation. Accordingly, we
computed and compared AMEs across several select-
ed models to aid in this decision-making process.

For all computations we used R language and en-
vironment for statistical computing and graphics and
packages ROCR (Sing et al. 2005), margins (Leeper
2021) and marginal effects (Arel-Bundock 2022).

Applying the described methodology to the data-
set, we developed a model presented in Table 5.

Before interpreting the model, a detailed analysis
of the predictors is presented.

Table 1 shows the relative frequencies of sales
growth categories for the full sample and by solvency
status. Among solvent SMEs, 42.15% experienced a
sales decline, compared to 73.59% of insolvent ones.

Leverage is measured as the ratio of current li-
abilities to equity. Since equity can be negative in the
Croatian accounting system when liabilities exceed
assets, the ratio was categorized. Table 2 shows that
most solvent SMEs are moderately leveraged, while
most insolvent SMEs have liabilities exceeding their
assets.
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Sales growth

Sales growth

% in whole sample

% among solvent SMEs

% among insolvent

description SMEs

<-1 High decline 10.11 3.53 17.42
>-1 and <=0 Moderate decline 46.94 38.62 56.17
>0 and <1 Moderate growth 32.09 44.65 18.17
>1 High growth 10.85 13.2 8.25
Total 100 100 100
Source: Authors’ own work

Table 2. Relative frequencies of leverage ratio

Current liabilities/ Current liabilities/ % in whole % among solvent SMEs | % among insolvent
equity equity description sample SMEs
<0 negative 41.42 25.68 58.88
>0 and <5 moderate leverage 47.38 62.01 31.14
>5 high leverage 11.21 12.32 9.98
Total 100 100 100

Source: Authors’ own work

Because quick ratio and leverage were found to be
associated with sales growth, Tables 3 and 4 present
their distributions by sales growth category.

The Kruskal-Wallis test confirms significant differ-
ences in liquidity across sales growth levels (p < 107™).
SMEs with moderate sales growth show the high-
est liquidity, whereas those with large sales declines

Table 3. Descriptive statistics of quick ratio according to sales growth

show the lowest. Similarly, Pearson’s Chi-squared
test confirms a strong dependence between lever-

age and sales growth (p < 10™). SMEs with substan-

tial sales declines most often have negative leverage.
Interestingly, among high-growth SMEs, both nega-
tive and high leverage are more frequent compared to
the moderately growing group.

Measure High sales decline Moderate sales decline | Moderate sales growth | High sales growth
Mean 0.7 1.05 1.28 1.05
Standard deviation 1.06 1.28 1.29 1.18
Median 0.25 0.58 0.84 0.72
Lower quartile 0.02 0.14 0.3 0.18
Upper quartile 0.99 14 1.78 1.38
Min 0 0 0 0
Max 5.53 6 5.96 5.97
N 370 1717 1174 397
Source: Authors’ own work
Table 4. Relative frequencies of leverage according to sales growth
Leverage High sales Moderate sales Moderate sales High sales
decline (%) decline (%) growth (%) growth (%)
negative 68.11 45.54 28.19 37.78
moderate leverage 24.05 44.09 60.31 45.09
high leverage 7.84 10.37 11.5 17.13
Total 100 100 100 100

Source: Authors’ own work
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5. Result

All 31 variables were included in the modeling pro-
cess. Different modeling procedures and diagnos-
tic tests, different selection procedures, multicollin-
earity testing were used to extract the variables that
best contribute to the interpretation of insolvency.
The most dominant indicators in different models
were 3 ratios - sales growth, leverage and liquidity.
These variables jointly capture the dynamic (growth),
structural (leverage) and short-term stability (liquidity)
aspects of SME performance thus aligning well with
both theoretical reasoning and empirical robustness.
The resulting model achieved an AUC of 0.76, indicat-
ing satisfactory discriminative ability despite its parsi-
monious specification. Table 5 presents the results of
the logistic regression model (y*(15) = 184.76, p < .001;
AUC =0.76).

As shown by the results, insolvency is impacted
by the sales growth and leverage combined - with
their main and interacting effect being statistically
significant. Quick ratio has no significant main effect
or interaction effect, but its average marginal effects
show statistical significance. Main effects show that
SMEs that have a strong drop in sales have a higher

Table 5. Logistic regression model of insolvency

probability of insolvency compared to SMEs that have
a moderate decline as well as any level of sales growth.
SMEs with moderate growth have the lowest level of
insolvency, followed by those with high growth, which
confirms that balanced growth is much more sustain-
able than rapid growth or rapid decline in sales. From
a financial structure perspective, SMEs with moderate
leverage tend to face less insolvency risk than those
operating with negative equity. However, once lever-
age becomes excessive, its risk profile converges with
that of negative equity, implying that the advantages
of growth may be neutralized by the burden of high
debt. The interaction effects offer a more nuanced un-
derstanding of the relationship between growth and
financial structure. Firms that achieve strong sales
growth by maintaining moderate leverage exhibit the
greatest resilience to insolvency, whereas those that
experience high growth and high leverage also have
reduced lower insolvency risk - but the effect is nota-
bly weaker. The abovementioned trend underscores
that growth contributes to solvency only when it is
supported by a well-balanced financial structure - one
that aligns with the firm’s stage of development and
adheres to life-cycle and growth theory principles.
(Penrose, 1959; Greiner, 1972).

Effect Estimate SE tvalue p value
Intercept 0.863 0.029 29.383 <.001
Main effects*
Quick ratio -0.005 0.027 -0.168 0.866
Moderate sales decline -0.150 0.034 -4.458 <.001
Moderate sales growth -0.364 0.039 -9.45 <.001
High sales growth -0.260 0.047 -5.473 <.001
Moderate leverage -0.158 0.069 -2.299 0.021
High leverage -0.065 0.089 -735 0.462
Interaction effects
Quick ratio x Moderate sales decline -0.009 0.029 -0.324 0.745
Quick ratio x Moderate sales growth -0.026 0.030 -0.875 0.382
Quick ratio x High sales growth -0.004 0.036 -0.105 0.916
Moderate sales decline x Moderate leverage -0.106 0.073 -1.442 0.149
Moderate sales growth x Moderate leverage -0.118 0.077 -1.544 0.122
High sales growth x Moderate leverage -0.207 0.091 -2.265 0.023
Moderate sales decline x High leverage -0.070 0.010 -0.728 0.466
Moderate sales growth x High leverage -0.147 0.100 -1.466 0.142
High sales growth x High leverage -0.340 0.111 -3.073 0.002

* base category for sales growth is high sales decline; base category for leverage is negative leverage

Source: Authors’ own work
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Table 6. Average marginal effects (AME) of variables on predicted values of insolvency

Confidence interval (95%)

Factor AME SE Z p

lower upper
Moderate leverage -0.268 0.019 -13.876 <.001 -0.306 -0.230
High leverage -0.182 0.026 -7.136 <.001 -0.232 -0.132
Quick ratio -0.018 0.007 -2.510 0.012 -0.032 -0.004
Moderate sales decline -0.219 0.029 -7.525 <.001 -0.275 -0.162
Moderate sales growth -0.465 0.030 -15.406 <.001 -0.524 -0.406
High sales growth -0.400 0.035 -11.346 <.001 -0.469 -0.331

Source: Authors’ own work

Table 6 reports the average marginal effects (AME)
which quantify the average change in the probability
of insolvency associated with a one-unit change in
each predictor.

The results confirm that sales growth has the
strongest effect, followed by leverage. Compared to
firms experiencing a sharp sales decline, SMEs with
moderate growth show the largest reduction in insol-
vency probability, around 45% on average. Even high
growth lowers insolvency risk by roughly 40%. The
moderate sales decline also shows a significant reduc-
tion but of smaller magnitude.

Concerning financial structure, it can be noticed
that moderate and high leverage both significantly
reduce insolvency probability relative to negative eq-
uity, confirming that a positive capital base and sus-
tainable debt levels strengthen resilience. Although
liquid assets contribute to solvency, their influence is
secondary to sales performance and capital structure.

Collectively, the AME results affirm the core model
findings; insolvency risk within SMEs is dependable
mostly upon growth dynamics accompanied by the
overall strength of the firm’s balance sheet with the
short-term liquidity playing a minor role.

Building on the average marginal effects reported
in Table 6, it is useful to explore how different combi-
nations of leverage and sales growth jointly shape in-
solvency probabilities. Table 7 presents the predicted
probabilities for these combinations, holding liquidity
constant at its mean value (1.09).

Table 7 shows that the risk of insolvency depends
on the interaction between leverage and sales growth.
The lowest probability of insolvency (below 0.3) is pre-
sent in SMEs that have a combination of moderate or
high growth with moderate or high leverage. The min-
imum predicted probability (=0.19) appears in two
groups: moderately leveraged firms with moderate
growth and highly leveraged firms with high growth.

Table 7. Probability of insolvency according to leverage and sales growth with liquidity held at mean value

Sales growth Leverage Predicfed probability Confidence interval (95%)
of insolvency lower upper
High growth Negative 0.5936 0.5141 0.6731
Moderate growth Negative 0.4648 0.4140 0.5156
Moderate decline Negative 0.6972 0.6629 0.7315
High decline Negative 0.8575 0.7879 0.9270
High growth Moderate 0.2294 0.1564 0.3025
Moderate growth Moderate 0.1889 0.1520 0.2258
Moderate decline Moderate 0.4333 0.3982 0.4684
High decline Moderate 0.6999 0.5997 0.8001
High growth High 0.1879 0.0802 0.2956
Moderate growth High 0.2527 0.1766 0.3289
Moderate decline High 0.5616 0.4954 0.6278
High decline High 0.7921 0.6289 0.9552

Source: Authors’ own work
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From this, it could be concluded that the most resilient
are those SMEs where sales growth is supported by an
adequate level of capital. SMEs with high sales decline
have the highest probability of insolvency (0.7-0.9). In
addition to them, the high-risk group includes those
SMEs that have a moderate sales decline and negative
leverage.

Interestingly, the effect of leverage reverses de-
pending on growth intensity:

- For moderate growth, moderate leverage is saf-

er than high leverage.

- For high growth, the opposite holds — high lev-
erage becomes beneficial, likely because exter-
nal financing supports the expansion.

These patterns highlight the nonlinear relation-
ship between financial structure and growth in deter-
mining insolvency risk. In other words, leverage can
either mitigate or amplify insolvency risk depending
on the firm’s growth dynamics.

Building on the predicted probabilities from Table
7, Figure 1 illustrates how insolvency risk varies across
combinations of sales growth and leverage.

The highest insolvency probabilities are consist-
ently found among SMEs experiencing high or moder-
ate sales declines particularly in the case where total
debt exceeds total equity. This risk gradually decreas-
es with moderate and high leverage levels. However,
the pattern changes in the case of high sales growth
- while firms with negative leverage still face elevated
risk, those with high leverage outperform their mod-
erately leveraged counterparts, suggesting that lever-
age can become advantageous when rapid growth is
supported by sufficient financing capacity.

These findings confirm the two central hypoth-
eses of this study. First, sales growth significantly in-
fluences the probability of insolvency among SMEs,
and second, this influence is conditioned by the firm’s
financial structure, particularly leverage and liquidity.
The results underscore that moderate growth, sup-
ported by moderate leverage, represents the most re-
silient configuration, minimizing insolvency risk while
maintaining financial stability.

Figure 1. Predictions of probability of insolvency according to the levels of sales growth and leverage
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Source: Authors’ own work
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6. Discussion and conclusion

There are numerous studies dealing with the growth
and insolvency of small and medium-sized enterpris-
es. Most often, they are studied as two separate phe-
nomena. Still, there are studies that try to reveal their
connection. They give mixed results - some find posi-
tive, some negative, while others find no connection
between insolvency and growth. This research aims to
make a contribution in that field by giving another ap-
proach in studying their relationship. Specifically, the
interconnectedness between growth and insolvency
was analyzed both directly and through interactions
with other financial indicators. Unlike traditional mod-
els that do not consider the mutual interaction of fi-
nancial ratios, this approach with interaction effects
enables a deeper understanding of how sales growth,
leverage and liquidity together shape the probability
of insolvency. Through interactions, it is possible to
discover sophisticated patterns that would otherwise
remain hidden in models that take into account only
main effects.

This research has generated five key conclusions.
First, although sales growth has been confirmed as
an important phenomenon from a theoretical per-
spective, it has been understudied in insolvency re-
search. Previous research has taken various measures
of liquidity, leverage, turnover and profitability, but
rarely captures the paradox of growth - as both an op-
portunity and a potential source of financial distress.
Our results are consistent with the theories of Penrose
and Greiner, which emphasize growth dynamics and
distress. Secondly, in predicting insolvency, three vari-
ables stand out, which together, in interaction, affect
the risk of insolvency - sales growth, leverage ratio
(current assets/equity) and quick ratio (current assets-
inventories/current liabilities). Thirdly, sales growth
affects the reduction of insolvency risk, but this ef-
fect depends on the financial structure. In particular,
SMEs where liabilities are greater than assets have
a higher probability of default even when sales are
growing, which shows that a very high level of indebt-
edness cancels out the positive effect of sales growth.
The pattern of highly indebted SMEs with high sales
growth is very interesting - they have a lower insol-
vency risk than equally indebted SMEs with moder-
ate growth. It can be concluded that when SMEs are
highly indebted, growth must be strong enough to
maintain solvency. Fourth, the most exposed to in-
solvency are those SMEs that have a strong decline in
sales, regardless of liquidity and leverage. Even those
SMEs that have high liquidity are not protected from
a high risk of insolvency if they have a strong decline
in sales. Fifth, the research showed that it is important
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to include the interaction between financial indi-
cators. Quick ratio alone, as a direct effect, did not
show significance. However, in interaction with sales
growth, it was shown to have a statistically significant
effect. From this, it can be concluded that liquidity
has become important when viewed in the context of
growth intensity — SMEs that achieve strong growth
can better absorb financial stress if they maintain a
sufficient level of liquidity. Accordingly, SMEs that
achieve a decline in sales and at the same time have
a low level of liquidity have an even greater risk of
insolvency.

The research also holds practical implications
within the Croatian institutional and financial context,
where SMEs represent over 99% of active enterprises
and account for the majority of employment. For
policymakers, given that growing firms are extremely
important for every economy, and this research has
shown that sustainable growth reduces the risk of in-
solvency, the state should provide access to finance
through its programs for those firms that have the po-
tential for growth. In addition, the simplification of the
financing approval procedure and the creation of pro-
grams that encourage and reward responsible lever-
age management would contribute to growth. As far
as bankers and investors are concerned, sales growth
should be considered as a key indicator in assessing
defaults. As the results show, the least risky SMEs cli-
ents are those who achieve growth with sustainable
leverage. On the other hand, a drop in sales can be
considered an early warning sign, even among those
firms that have good liquidity. By strategically financ-
ing growth-oriented SMEs, financial institutions can
simultaneously support economic development and
mitigate portfolio risk exposure.

This research has several limitations related to
data, variables and methodology. First, the research
is based on observational financial data and as such
it identifies statistical associations rather than causal
mechanisms. Future work could employ longitudinal
or quasi-experimental designs to explore the causal
dynamics linking growth, liquidity and leverage with
insolvency outcomes. Second, the analysis relied on fi-
nancial statements of SMEs for two consecutive years,
which constrains temporal generalization. Future re-
search could extend this framework using panel data
to assess how the persistence of growth and financial
structure affects insolvency over time. Third, some fi-
nancial ratios (total debt over EBITDA, operating cash
flow over equity, cash over debt) were excluded due
to outliers. Although this approach ensured model
stability, it may have omitted potentially informative
indicators. Future studies could apply robust statisti-
cal techniques (e.g., winsorization) to address this
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limitation. Fourth, listwise deletion was applied to
handle missing data. This approach may have intro-
duced bias if SMEs with incomplete reporting differ
systematically from those with complete statements.
Future research could use multiple imputation or al-
ternative techniques to test the robustness of the
results.

In addition, future research could expand in four
directions: (1) incorporating industry-specific factors
to test whether the growth and insolvency relation-
ship differs across sectors; (2) including variables re-
flecting the SMEs’ life-cycle stage, given its influence
on capital structure and growth strategies; (3) inte-
grating qualitative dimensions such as entrepreneur
characteristics, human capital, R&D intensity and in-
novation; and (4) applying advanced analytical tech-
niques, including neural networks or support vector
machines in order to capture nonlinear patterns that
traditional regression models might overlook.
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Abstract

Modern lifestyles often put at risk careless and reckless financial management, which can lead to over-indebt-
edness, default and bankruptcy. The inability of individuals to manage their finances is accompanied by numer-
ous negative business, social and family implications that manifest themselves through financial stress, limited
spending opportunities, which are directly related to the quality of life, and increasing inequality. In the paper,
the authors investigate the phenomenon of excessive borrowing in Croatia to improve the quality of life and
artificially raise the standard of living, which limits the plans of the inhabitants of Croatia. Quality of life, within
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general satisfaction with life, analysing how an individual’s economic circumstances shape their personal and
social well-being. Furthermore, the paper analyses (i) the characteristics of individuals in financial difficulties,
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benefits of living standards in response to the current deterioration of their financial situation. The research
results indicate that the key to achieving an economy of well-being is finding a balance between the benefits of
credit and a sustainable level of indebtedness adjusted to the individual’s financial capabilities. In this context,
the research was conducted on a purposive sample of 782 respondents who experienced a loss of economic
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1. Introduction

Over-indebtedness of Croatian citizens has been
one of the biggest problems since the founding of the
Republic of Croatia, and as such, it is unsustainable.
Poverty, caused by long-term blocking of accounts,
job insecurity and unemployment, creates a hopeless
situation for many families with the consequences
of complete economic and social exclusion. Poverty
can be defined as economic deprivation that exists
in Croatia, recognised in long-term unemployment,
job insecurity, lack of involvement in social networks
and unavailability of legal protection. The biggest
causes of poverty in Croatia, apart from the already
mentioned elements, are account blocking and the
personal attitude of maintaining the standard of
living by “ironing the cards”, and then the impossibil-
ity of settling them. Long-term unemployment has
negative social consequences and isolation, reducing
the chance of re-employment even more. As a chain,
everything intertwines in the form of social isolation
that impairs the quality of life and leads to a decline in
the standard of living. The desire for higher winnings
forces individuals to try their hand at betting shops,
games of chance and trading on financial markets,
and often replaces the gain with big losses that are
just a step to slavery.

No matter that more developed countries like
Sweden, Norway, Denmark and Finland have adopted
the new concept development of the welfare state,
which strives to enable welfare through its economic
policy, in Croatia, the concept of well-being is exclu-
sively self-interested. In countries that could be char-
acterised as a welfare state, the tax system and eco-
nomic regulation must be transparent, predictable,
and the change framework must be predefined and
clear. The most successful countries, considering their
growth, income per inhabitant and level of employ-
ment, are those whose limited government spending
is followed by taxes, the application of which, together
with regulation, is clear, predictable and not excessive.
This paper aims to provide a detailed overview of the
impact of a low level of economic opportunity on
personal well-being and quality of life. The insights
gained from this research can be useful for shaping
policies and programs that seek to reduce economic
inequalities and improve living conditions for vulner-
able populations.

Considering the results of the research, this paper
contributes to the larger body of research on financial
behaviour and its implications for economic well-be-
ing. By analysing the interrelationship between credit
use, financial stability and quality of life, the study pro-
vides valuable insights into the challenges individuals
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face in managing their economic circumstances. The
results highlight the need for policies that promote
responsible borrowing and financial literacy, as well as
structural measures aimed at mitigating the negative
effects of over-indebtedness. Ultimately, achieving
a sustainable balance between credit facilities and
financial stability is critical to fostering long-term
economic prosperity.

2. Indebtedness and Impact on Quality
of Life

The desire to own things, new cars, and status
in society has led many to be unreasonable spend-
ers beyond their means and thus become slaves to
money. Just buying on instalment payments, current
consumers are enabled to buy whatever they want
at that moment. All of your opportunities have also
allowed consumers to create an unstoppable desire
for marketable goods and lust for something new
constantly. Passion for brands and the availability of
all goods and services separated the individual from
himself and introduced him to the world of expressing
status and supremacy over other individuals.

At the same time, increasing debts arise, and of-
ten, the inability to repay the cost of living standards.
Consumer society can be identified with consumer-
ism, which has become a disease of today’s capitalism,
trade, market and economy. People have become
slaves to modern times, slaves to spending and eve-
rything different, everything that is not spent and
everything that is not bought, becomes completely
unacceptable. His spine has taken the number one
position in all buying principles, in every consumer
behaviour and in everything which represents today’s
consumption of goods and services (Grubisi¢ 2016).
Consumption is not only for satisfying certain needs,
but it also shows a certain social and cultural context
(new car, cottage, skiing, sailing, new cell phone,
etc.). Advertising industries played a big role in the
emotional upheaval of the individual and the desire
to own ever larger and more expensive consumer
goods. This emotional upheaval in the consciousness
of each individual is also the threat of debt slavery,
more precisely, large consumption and living in debt.
Itis a practice that today goes beyond common sense,
but fits perfectly with consumption as a dominant
social value. The desire for a high standard of living
is stronger than a reasonable judgment of one’s pos-
sibilities and creates space for unrealistic and frivolous
behaviours that lead to borrowing from various banks,
by borrowing on credit cards and by taking out loans
in various savings banks... Job insecurity, minimum
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wages and a low level of economic opportunities sig-
nificantly reduced the quality of life of the individual,
and they joined the phenomenon called credit mania.
Credit creation (Cooper 2009) is the foundation of the
creation of wealth, and it is also the cause of financial
instability. An additional problem is the extreme ease
of obtaining loans on the market because it usually
precedes the financial and economic crisis, so in such
conditions, one should be particularly cautious in bor-
rowing (Buterin, Lukezi¢ and Buterin 2018). In times of
strong financial crises, even the largest financial insti-
tutions are not spared from failure, while individuals
are not because of their low financial strength (Olgi¢,
Drazenovi¢ et al. 2018). Furthermore, borrowing in
foreign currency is especially risky due to the possibil-
ity of exchange rate changes (Buterin, Plenca, Buterin,
2015). Creditomania is a risk, especially when old
loans are repaid with new loans, whose spiral leads to
economic and general social disorder. Despite the low
rate of inflation and the introduction of the currency
clause, the indebtedness of citizens increased into the
sky. Today, the entire economy is based on the fact
that people are in debt. Higher standards are imposed
on all Croatian citizens, which is best evidenced by
the use of mobile phones and the desire to own ex-
pensive things, such as cars, etc. Perackovi¢’s claims
(Perackovi¢ 2013) lead to one of the new characteris-
tics of the middle class as a strong consumer segment
of society that has a standard of living redefined into
a lifestyle.

2.1. Quality of Life

The quality of life is realised in the conditions of gen-
eral human well-being, which, in addition to material
well-being, also includes intangible components. It
is a complex concept, which many scientists analyse
from different angles. The quality of life is associated
with well-being, and it is considered that well-being
is achieved through satisfaction or utility resulting
from the consumption of goods and services, so it
follows that well-being is greater the greater the con-
sumption of goods and services, while individuals
are the best judges of their well-being (Hausman and
McPherson 1996). When it comes to the quality of life,
a large number of authors analyse it from a psycho-
logical approach, from which it can be concluded that
the quality of life of today’s man is closely related to
the concept of subjective well-being, satisfaction with
life and the concept of happiness. Defining quality of
life in a broader sense and under the definition of the
World Bank, quality of life is defined as general human
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well-being, which, in addition to material well-being,
also includes intangible components such as environ-
mental quality, national security, personal protection,
and political and economic freedoms (The World Bank
Group, “Glossary”) In their works, most authors state
that mere material wealth is not enough to achieve
quality of life today, but also a whole series of other
conditions and well-being that are part of the com-
plexity of living today. Thus, the conditions of grow-
ing up, education, the value system of society, culture
and tradition are important elements that define the
quality of life of a modern man. Achieving the stand-
ard of living imposed by the consumer society in its
scientific approach is based on general principles, but
it cannot be an exclusion or reason for imposing the
standard of living at any cost. Quality of life is an ex-
tremely complex concept that is almost impossible to
define unambiguously. One of the definitions is that
quality of life is a complex process of evaluating life
satisfaction within the environment in which an indi-
vidual lives (Petz 2005). Browne (1994) defines quality
of life as a constant interaction of the influence of ex-
ternal conditions on an individual’s life and the sub-
jective perception of these conditions. (Krizmani¢ and
Kolesari¢, 1989) define quality of life as a psychologi-
cal category that does not result from satisfying basic
needs, but from the overall psychological structure
of an individual in interaction with the physical and
social environment in which he lives and is based on
subjective assessment. The sources of satisfaction and
dissatisfaction of each individual are numerous and
different, and the objective circumstances in which
he lives can significantly increase or decrease them
(Petz 2005). The concept of quality of life consists of
an objective and a subjective aspect. Subjective indi-
cators of the quality of life depend on the individual’s
personality traits, while objective indicators consist of
material conditions, housing conditions, organisation
of health care, social care, mortality rate and the like
(Zganec, Rusac, and Laklija, 2007).

Citizens' over-indebtedness significantly affects
many quality-of-life variables and can also be defined
by a reduced sense of happiness. Happiness is a
subjective emotion. It depends on life circumstances,
but also our personality, personality structure, and
how we look at things in our own lives. The fact is
that material factors play a significant role in the
standard of living and the prosperity of the country,
but it is also necessary to include subjective feelings
of satisfaction and happiness because they are re-
lated to the quality of life (Ralasi¢ and Bogdan, 2018).
Many forms of well-being are difficult to measure
with monetary indicators. However, some variables
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essential to happiness are very measurable. Happiness
is increased by togetherness and a sense of belong-
ing. Connection with people, money, health, freedom,
and the trust we feel towards people and institutions
also affect happiness. Happiest countries are charac-
terised by connectedness, togetherness and support
among residents (Scandinavian countries: Finland and
Denmark). In such welfare states, the population has
numerous benefits related to children’s education,
and treatment that is available and free for everyone,
resulting in satisfaction that increases the level of hap-
piness as an emotion. In addition to the above, hap-
piness is also affected by the lack of/femployment of
the population, the level of salary, i.e. income, security,
freedom, stability and peace in the country, health,
activities of individuals, social networks, attitude
towards the environment and numerous other factors
(Stojs 2019). Terms such as insecurity, precariousness
and vulnerability entered the employment-related
lexicon and came to assume relevance in the scientific
debate among sociologists (Anderson and Pontusson
2007; Julia, Vanroelen, Bosmans, Van Aerden, and
Benach 2017), psychologists (Dooley, Rook and
Catalano 1987; Vander Elst et al. 2014) and economists
(Bockerman 2004; Origo and Pagani 2009; Bockerman
etal. 2011). Few studies have examined causal mecha-
nisms (mediators) that may explain the relationship
between perceived job insecurity and quality of life
or group differences (moderators) in that relationship
(Caroli and Godard 2014). Elaborating the stress path-
ways through which perceived job insecurity impairs
quality of life and identifying factors that modify the
relationship between perceived job insecurity and
quality of life may improve our understanding of how
work-related stressors contribute to health disparities.

In sociology, well-being is associated with the
concept of standard of living and quality of life.
Increasing overall well-being has its objective and
subjective dimensions. Objective well-being includes
the concept of economic development (it has two
dimensions: economic and non-economic) and living
conditions, while the subjective dimension refers to
residents’ perception of well-being. As a measure of
happiness and well-being, GDP is often used in the
literature, but it is not always a reliable measure of the
above, because sometimes the quality of life in society
can decrease regardless of GDP growth, i.e. having
more money does not necessarily mean greater hap-
piness for people, As a result of the above, it began to
be studied what leads to satisfaction and happiness
in people and how well-being can be measured. In
this way, a new research area was created, which was
called welfare economics.
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3. Economics of Well-being

The economy of well-being has an increasing
number of supporters who suggest the implementa-
tion of activities that will raise happiness not only at
the individual level, but also at the level of satisfaction
of the entire social community (Ralasi¢ and Bogdan
2018). Economics represents all industries, but until
recently, it was unthinkable that happiness would be
evaluated in medicine and psychology through indi-
cators of indices represented in the economy of well-
being (Hanson 2013). The welfare economy does not
aim to satisfy the interests of capital, but to simplify
life in the local community and make every member
of it happy (Stojs 2019).

The economy of well-being can be defined as “an
economy that supports the quality of life in the entire
community; that creates abundant opportunities and
possibilities for meeting the needs of citizens without
endangering others; that uses and shares resources
fairly; that accepts responsibility and fosters solidarity;
that respects the sustainability of ecosystems, under-
standing that well-being is a consumable resource that
must be managed fairly and transparently!” Therefore,
the economy of well-being is an economy that, in
addition to the financial aspect of living, wants to live
with aspects that come from the concept of socially
responsible business.

The national happiness index expresses in numeri-
cal results indicators of the quality of living in a certain
living environment, but also the effectiveness of soci-
ety. The effectiveness of society implies a measure of
the needs and expectations of the country’s inhabit-
ants. In the welfare economy, there are a number of
components that measure the quality of the economy
through the openness of the economy, through vari-
ous macroeconomic indicators, as the basis of eco-
nomic growth and the efficiency of the financial
sector. The business environment is an important
indicator of well-being because it refers to the ranking
of the business environment by the infrastructure, as
well as the possibilities of investing in the state, and
the flexibility of the labour market. Education, health,
national and personal security are additional indica-
tors for measuring well-being in a country, and are
necessary for measuring the general satisfaction of
residents.

This further points to the fact that when monitor-
ing well-being, it is necessary to connect objective
factors with subjective factors, while taking into ac-
count that these are personal understandings of the
concept of happiness. The subjective factor of happi-
ness is much more complex than the objective factor,
but by joint measurement and the obtained results,
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the overall picture of society can be seen (Nikolova
and Sanfey 2015). According to the Happiness Index,
Croatia is at the very bottom, and many studies have
already proven that countries with higher incomes are
happier, but that they do not become happier as they
become richer (Akerlof and Kranton 2010). The easiest
way to explain this paradox is that in a certain country,
the richer one becomes happier, and that is why most
people want to be rich. At the same time, when entire
societies become rich, no one becomes happier.

According to research by the Happiness Index
(NIS), Croats can be characterised as pessimists or mild
optimists (Stojs, according to Hendal Market Research,
NIS, 2019). They are not satisfied with the degree of
satisfaction of basic life needs, so this leads them to
excessive debt.

Citizens’ over-indebtedness significantly affects
many quality-of-life variables and can also be defined
by a reduced sense of happiness. Happiness is a sub-
jective emotion. It depends on life circumstances, but
also on our personality, personality structure, and on
how we look at things in our own lives. The fact is that
material factors play a significant role in the standard
of living and the prosperity of the country, but it is
also necessary to include subjective feelings of satis-
faction and happiness because they are related to the
quality of life (Ralasi¢ and Bogdan 2018). Many forms
of well-being are difficult to measure with monetary
indicators. However, some variables essential to hap-
piness are very measurable. Happiness is increased
by togetherness and a sense of belonging, connec-
tion with people, money, health, freedom, and the
trust we feel towards people and institutions, which
also affect happiness. Socio-economic development
imposed the need for a more complex approach and
deeper analysis of living conditions (Grilec Kauri¢ and
Ujevi¢ 2013) to have more, to become happier. Apart
from the objective indicators of job insecurity, this is
precisely the main reason why Croats have become in-
debted instead of happy. When a country’s progress is
measured, its GDP is usually cited, which says nothing
about the well-being of its citizens. More and more
EU countries need to create new indices that would
show the well-being of the inhabitants and their
economic power. In addition to the happiness index,
there is a need for other indicators that will measure
the objective prerequisites of life, and they will further
show the subjective satisfaction of each resident. The
authors think that the research on the indebtedness
of Croatian citizens and their distance from well-being
will have a positive impact on the inhabitants because
they will begin to develop awareness and create
within themselves the feeling that the quality of life in
relation to indebtedness is incomparably better.
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3.1. Lending versus responsible lending

In the modern economic system, credit indebtedness
plays a key role in the financial stability of a society
and its citizens. However, the political and regulatory
aspects of this phenomenon are often insufficiently
explored, which leaves room for potential economic
crises and financial abuses. The role of banks, credit
policy and consumer protection represents a triangle
through which the impact of regulation (or lack there-
of) on overall economic stability can be analysed.
Banks are key actors in the process of granting loans,
but their operations are not only market-oriented
but also deeply connected to political and regulatory
frameworks. State policies determine monetary policy
guidelines, while regulators, such as central banks and
financial regulatory authorities, set limits and rules
that should prevent irresponsible lending. However,
throughout history, we have seen how banks have
often exploited regulatory loopholes, encouraging
excessive indebtedness of consumers and businesses,
which ultimately led to financial bubbles and eco-
nomic collapses, such as the global financial crisis of
2008. Responsible lending refers primarily to bilateral
relationships between lenders and borrowers. On the
lender’s side, this refers to their assessment of the bor-
rower’s creditworthiness, and it is important to keep
in mind that creditworthiness is not a permanent and
static category, but that it can change. On the bor-
rower’s side, responsible lending should refer to an
objective assessment of whether the loan obligations
can be properly fulfilled. Even though the consumer
as a loan recipient does not have the same knowledge
as the lender, in essence, he is the one who knows his
financial situation best and what it could be in the fu-
ture (Petrovi¢ and Torjanac 2018). Credit policy defines
the conditions under which loans are approved and
repaid. It can be restrictive when the conditions are
strict and interest rates are high, or expansive when
loans are easily available and cheap. Credit policy de-
cisions are often politically motivated - governments
can put pressure on central banks to relax lending cri-
teria to stimulate consumption and economic growth,
especially in pre-election periods. However, uncon-
trolled credit expansion can lead to over-indebted-
ness of citizens and financial instability.

Lack of proper regulation can allow banks to offer
risky financial products, which increases the risk of
default and can destabilise the entire banking sector.
An example of this is the mortgage loan crisis in the
USA, which was caused by the excessive granting of
risky loans without an adequate assessment of the
borrower’s creditworthiness. Consumer protection in
the credit system is one of the key but often neglected
aspects of regulation. Banks and other financial
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institutions have asymmetric information compared
to consumers, which means they are in a better posi-
tion to understand financial risks. Without adequate
regulation, consumers are often exposed to unfavour-
able credit conditions, hidden fees and unclear con-
tracts. In many countries, regulatory frameworks have
been set that require transparency and fair conditions
in credit arrangements, but their implementation is
often not strict enough. National regulatory agencies
are often subject to political influence or a lack of
resources, which reduces their effectiveness in pro-
tecting citizens from unfair practices. Although credit
indebtedness is an integral part of modern econo-
mies, the political and regulatory aspects of its man-
agement are often insufficiently examined or properly
implemented. Banks play a key role in this system, but
without clear regulatory guidelines and consistent
consumer protection, financial stability can be at risk.
A balance is needed between stimulating economic
activity through available credit and ensuring that
such credit does not lead to over-indebtedness and
financial crises. Strengthening regulatory oversight,
increasing transparency, and better consumer protec-
tion are key steps towards a more sustainable and fair
credit system. Responsible lending in the broadest
sense includes all requlatory mechanisms that govern
the operations of credit institutions. In this sense, the
provisions of the regulations governing the granting
of approval for the work of credit institutions, the
rules on the management system (corporate manage-
ment) are included, to ensure that the affairs of credit
institutions are managed by persons who, due to their
expertise and experience, can be expected to do so by
the general principles of business and management,
the supervision of the work of credit institutions that
serve to preserve their stability, and thus the preserva-
tion of the entire financial system.

4, Research results

This research aims to gain an insight into the
attitudes and opinions of respondents about the
effects of a low level of economic opportunities and
how such a level affects well-being and quality of life.
In this research, we will try to assess the low level of
economic opportunities, the over-indebtedness of
citizens and the impact on the quality of life using a
survey questionnaire of 23 items, on a convenience
sample, by random selection of 782 respondents,
of both sexes, of different ages and education. An
anonymous questionnaire consisting of general de-
mographic data (age, gender, marital status and level
of education) was used as a research instrument, and
a specially created questionnaire was used to assess
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the quality of life, in which the respondents gave rat-
ings from 1 to 5 for the reported items grouped into
categories. (economic opportunity, job insecurity,
debt write-off, impact of health on quality of life, and
elements of inner peace).

In contemporary research dealing with the socio-
economic and psychological aspects of over-indebt-
edness, job insecurity, and quality of life, it is crucial
to develop a measurement instrument that reliably
and validly captures the complexity of the observed
constructs. Based on the understanding that financial
stress and job insecurity are not exclusively economic
phenomena, but also deeply psychological processes
that shape an individual’s perception of security and
life satisfaction, this instrument was developed with
the aim of simultaneously capturing both the objec-
tive and subjective dimensions of these phenomena.

The development of the questionnaire was based
on a combined approach - adaptation of existing vali-
dated scales and development of new items that re-
flect specific socio-economic circumstances in Croatia.
In the first phase, a detailed analysis of the relevant
literature and existing instruments that have been
used in international research was conducted. The key
theoretical models were instruments developed in the
field of economic psychology and financial behaviour
research, such as debt-to-income scales (Brown et
al. 2021; Lusardi and Mitchell 2014), job insecurity
(Vander Elst et al. 2014), and quality of life and subjec-
tive well-being assessments (Browne et al. 1994; Petz
2005). In addition, recent models of proactive behav-
iour in conditions of economic insecurity (Stanculescu
2023) were also taken into account, ensuring theoreti-
cal consistency between different dimensions of the
research.

In the second phase, the adaptation and contex-
tualization of the existing items were carried out. All
items were translated into Croatian and then back-
translated into English to check semantic equivalence.
During the adaptation, special attention was paid to
the cultural and linguistic specificities of the Croatian
context. For example, the terms used in Anglo-Saxon
instruments to refer to job insecurity or financial strain
were reinterpreted in terms that better reflect domes-
tic market and work conditions — such as “fear of los-
ing a job", “inability to meet obligations” or “a persistent
feeling of financial pressure”.

In the third phase, the research team developed
new items that proved necessary to capture the di-
mension of proactive behaviour in the context of ad-
ditional work and personal financial resilience. Some
of them, such as “I am willing to accept additional work
to increase my financial security” or “I am looking for
additional sources of income during a period of financial
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pressure’, were designed specifically for this study
and do not have direct equivalents in previous instru-
ments. All items were designed in a five-point Likert
format, ranging from 1 —"I completely disagree” to 5 -“I
completely agree”. Such a format allowed for a measure
of the subjective agreement of the respondents with
the statements, which achieved greater sensitivity in
detecting perceptual nuances.

In order to check the comprehensibility and reli-
ability of the items, a pilot study was conducted on
a sample of 180 respondents. The results showed
satisfactory internal consistency (Cronbach a = 0.723),
while certain formulations were further simplified
based on the respondents’ feedback. This adapted the
instrument for the main study, which in the final ver-
sion included 68 items distributed across five dimen-
sions: over-indebtedness, job insecurity, quality of life,
proactive behaviour, and financial literacy.

The main study was conducted on a sample of 782
respondents from the Republic of Croatia. The selec-
tion of respondents was based on quota and conveni-
ence sampling, taking into account equal representa-
tion by region, gender, and level of education. This
approach enabled the creation of a heterogeneous
sample representing different socioeconomic strata of
the population, from urban employees in the private
sector to rural households exposed to a higher risk of
financial insecurity.

According to the above, the goals of the work are:

— Determine differences and similarities in quality
of life and low levels of economic opportunities;

- Investigate what the citizens of the Republic of
Croatia think about the elements of quality of
life;

- Highlight the importance of the influence of dif-
ferent areas of life (risks of the workplace, falling
standards, costs of various enforcement proce-
dures) on the quality of life

- Investigate and compare quality of life indica-
tors that are directly or indirectly related to low
levels of economic opportunities.

Furthermore, the work has defined auxiliary
goals related to the recognition of specific aspects of
life in which the experience of the effect of material
scarcity can be recognised and determined, such as
the basic conditions for life, health, happiness and
the like. The reliability of the measurement scales was
tested by calculating the Cronbach Alpha coefficient,
and by calculating the value of the Cronbach Alpha
coefficient of individual measurement items if a single
statement were removed from the corresponding
measurement item. To measure the interdependence
of two variables, a calculation using the Pearson cor-
relation coefficient was used, while for hypothesis
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testing, inferential statistics using the T-test were used.
The suitability of the correlation matrix for factor
analysis was tested using the Kaiser-Meyer-Olkin test
(KMO) and Bartlett's test. Since the question-
naire was not based on previously validated scales,
a preliminary study was conducted to examine its
reliability and validity. The questionnaire was distrib-
uted among 180 respondents, who were selected by
a purposive sampling method, who had financial dif-
ficulties or were in some form of financial debt. A total
of 180 respondents participated, and the sample was
selected to collect data from people directly affected
by the problem of over-indebtedness. The reliability
of the scale was tested using the Cronbach’s Alpha
coefficient, with the obtained values being a = 0.723
for the total scale, indicating moderate reliability. The
construct validity was tested using exploratory factor
analysis (EFA), which showed that the scale has 64
factors with factor loadings greater than 0.4, indicat-
ing a satisfactory structure. The results of the analysis
showed that the questionnaire has satisfactory in-
ternal consistency and validity, making it suitable for
further use in research related to financial literacy and
over-indebtedness of citizens.

In addition to the goals, a null hypothesis was set,
which was rejected, and three hypotheses that will be
confirmed or refuted by the research. The hypotheses
of the following research are:

Hypothesis H1: Low levels of economic opportu-
nities affect the quality of life today.

Hypothesis H2: Indebtedness reduces the quality
of life.

Hypothesis H3: The riskless of the workplace and
its uncertainty has a significant impact on the de-
terioration of the material condition.

The research was conducted on a sample of 782
respondents on a convenience sample. The respond-
ent’s gender was determined by the first question in
the questionnaire. 561 women, or 72% and 221 men
or 28% participated in the survey. The obtained results
indicate that the largest number of respondents is
in the age group from 35 to 50 years of age, or 43%
of respondents, followed by respondents from 26 to
35 years old. Years of age (212 respondents) or 27%,
aged 50-60. years of age (138 respondents) or 18%.
The smallest number of respondents, 6% of them, are
aged 18-25, and 6% are over 61. Most of the respond-
ents, 401 or 51%, have a higher education, while 48%
or 371 respondents have a high school education.
Only 1% of respondents have a primary school educa-
tion. Regarding the respondents’ income, the results
point to the following: 32% of the respondents or
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247 of them, have a monthly income between HRK
3,500.00 - 5,000.00. The largest number of respond-
ents (264 respondents) or 35% receive a monthly
income between EUR 670.00-850.00, followed by 18%
with a monthly income between Eura 851-1.100 and
15% with a monthly income above Eura 1.501.00. The
largest number of family members (410 respondents)
or 53% have 2-3 family members, 35% of respondents
have between 4-6 family members, 11% are single,
and 1% of respondents have more than 6 family mem-
bers (Table 1).

The regional structure of the sample shows that
all parts of Croatia are represented: Central Croatia
(33.5%), Slavonia (18.4%), Dalmatia (21.6%), Istria and
the Littoral (15.9%), and Northern Croatia (10.6%). This
distribution enabled a comparison of the perception
of economic security and quality of life among regions
that differ in their level of development and market
conditions. When looking at the employment struc-
ture, 47% of respondents are employed in the private
sector, 29% in the public sector, 8% are self-employed,
11% are unemployed, and 5% are retired. This distribu-
tion reflects the real dynamics of the labour market in
Croatia, with the predominance of the private sector
and the increase in flexible forms of work.

Demographically, women make up 72% of the
sample, which can be explained by women's greater
willingness to participate in survey research, but also
by their greater sensitivity to the topics of economic
security and quality of life. The age structure shows
that the largest share is made up of respondents aged

Table 1. Socio-demographic structure of respondents

35 to 50 (43%), who are at the same time the most ex-
posed to financial obligations and labour market risks.

Despite the fact that the sample is not proba-
bilistic in a strict statistical sense, its stratification
heterogeneity allows for insight into different patterns
of economic behaviour and perceptions of security.
This methodological decision is based on the belief
that the goal of the research is not only generalisation,
but also understanding the complex relationships
between individual perceptions, economic circum-
stances, and proactive responses in the Croatian
socio-economic context.

Such an approach achieved a high level of meth-
odological precision and empirical credibility, making
the measurement instrument a solid basis for subse-
quent confirmatory factor analysis (CFA) and model-
ling the relationship between over-indebtedness, job
insecurity, and proactive behaviour.

Categorical data are represented by absolute and
relative frequencies. Numerical data are described by
the arithmetic mean and standard deviation in the
case of distributions that follow the normal, and in
other cases by the median and the limits of the inter-
quartile range. The normality of the distribution of nu-
merical variables was tested with the T-test, while the
level of reliability was tested with the Cronbach Alpha
coefficient. The SPSS statistical program was used
for statistical analysis. The reliability of the measure-
ment scales was analysed using the Cronbach Alpha
coefficient (this coefficient should be at least 0.7, with
values above 0.8 indicating good reliability). Also, the

Number of Number of
respondents % respondents %

Age group 782 100% Personal income (EUR) 762 100%
18-25 46 6% 670-850 247 32%
26-35 212 27% 851-1.100 264 35%
36-50 337 43% 1.101-1.500 134 18%
51-60 138 18% More than 1.501 117 15%
61* 49 6% Number of family members 781 100%
School preparation 781 100% 2-3 members 410 53%
Elementary education 9 1% 4-6 members 277 35%
Secondary education 371 48% 6 or more members 10 1%
University education 401 51% Single 84 11%
Sex 782 100%

Female 561 72%

Male 221 28%

Source: author’s own work
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indicators “alpha-if-deleted” and “item-to-total” cor-
relation coefficients were applied to identify possible
statements that affect the reduction of the value of
the Cronbach Alpha coefficient, as well as those that
have a weak correlation with the total value of the
corresponding measurement scale (values less than 0
are generally considered problematic). The Cronbach
Alpha coefficient shown in Table 2 indicates that it is
0.744 on 23 items. The questionnaire also showed
good discriminative validity for each of the particles,
and the most successful was the differentiation of
the quality of life and the impact of work, financial
income on the quality of life and the riskiness of the
workplace, as well as income insecurity.

Table 2. Measuring the reliability of the survey using the
Cronbach Alpha Coefficient

Reliability Statistics

Cronbach’s Cronbach’s Alpha Based N of Items
Alpha on Standardised Items
0.744 0.735 23

Source: author’s work

Based on the Cronbach Alpha coefficient shown
in the previous table, it can be concluded that the
applied measuring instruments have a high level of
reliability, that is, they are confirmed as valid instru-
ments for measuring the attitudes and opinions of
respondents. To be able to compare data obtained
on scales of different ranges, it was necessary to
transform them to a common scale. This was done
by converting Likert scales into standard values from
1 to 5 according to the formula: %SM (percentage
of scale maximum) = (individual score / n) *100, and
if the lowest value of the scale is 1 the formula for
transformation is: %SM = (individual result -1) *100 /
(number of scale points -1). The obtained results are
summarised and presented in Table 4, which shows
the descriptive statistics of the selected particles (the
criterion was the result of the Pearson correlation coef-
ficient > 0.25). The standard deviation of the obtained
results ranges from 0 to 1.444. According to the values
given in the questionnaire, there is a logical maximum
and minimum, i.e. it is 5 or 1. The standard deviation
indicates that most of the results are grouped around
the maximum with only a slight deviation in those
particles where there is at least one lowest grade
(grade 1), but that is from the point of view of the
overall interpretation of the results, negligible, such
as the dependence of happiness on financial means
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and personal life needs, which is understandable since
we are talking about respondents who have satisfied
personal needs. Apart from the fact that the standard
deviation is small, there are particles where the stand-
ard deviation is 0, and thus the variance is 0. All this
leads to the conclusion that the assessment of the
observed results is negligible and that it is a matter of
high and pronounced functional dependence (Table
4). From Table 4, it is evident that the impact of health
on the quality of life was evaluated with an average
score of 4.71, and it is health that is the main factor in
the assessment of the quality of life. Today, it is clear
that the quality of life is the overall well-being that is
influenced by objective indicators, and a large share
is also played by subjective perception and evaluation
of material, social and emotional well-being, personal
development and purposeful activity. The quality of
life as a subjective experience of one’s own life is also
determined by the objective circumstances in which a
person lives; therefore, the respondents answered the
questions about the influence of finances on the qual-
ity of life: "My peace depends on the available funds".
The research is shown in Table 4. Descriptive statistics
of selected particles of influence on the quality of life
determine the subjective assessment of the quality of
life. The impact of work on the quality and standard
of life was evaluated with an average score of 4.32, as
well as the impact of finances on the quality of life,
where Mean=4.30. Today, it is clear that the quality
of life is the overall well-being that is influenced by
objective indicators: the influence of finances on the
quality of life (Mean=4.30); insecurity of existence
(Mean=3.88); costs of court proceedings (Mean=3.90),
and willingness to do additional work (Mean=4.11).
The adequacy of the observed sample for perform-
ing exploratory factor analysis is also tested with the
Kaiser-Meyer-Olkin (KMO) test, which shows the ap-
propriateness of the data, and the Bartlett’s sphericity
test, which checks the possibility of conducting factor
analysis on the correlation matrix (Hair et al. 2010, p.
92). The KMO value must be greater than 0.6, and the
Bartlett's test must be statistically significant (p<0.05)
for the data to be adequate for further factor analysis.

Table 3. KMO and Bartlett’s Sample test

Kaiser-Meyer- of Sampling 0.800
Olkin Measure Adequacy: ’
. Approx. Chi-Square | 2334891.00
Bartlett s'T.est of Df 782
Sphericity
Sig. 0.000

Source: author’s own work
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The final analysis of this work aimed to check
whether the importance of certain domains of qual-
ity of life changes with economic parameters such
as: standard of living, dependence of happiness on
financial means, influence of finances on quality of
life, and how much work affects quality of life and
what changes occur. An attempt was made to deter-
mine what role certain economic variables play in
explaining the quality of life as a whole and whether
knowing the demographic characteristics of an in-
dividual person can help in predicting the quality of
life as a whole. Several economic variables have been
demonstrated to significantly contribute to predict-
ing the overall quality of life. Thus, for example, evil
and inequality, resulting from the standards we live
by today, are not positively correlated with the qual-
ity of life. Furthermore, the correlation suggests that
quality of life is a combination of both subjective and
objective variables. As already mentioned, there is a
weak connection between the subjective feeling of
life satisfaction, as well as one’s own assessment of the
quality of life and objective living conditions; this con-
nection is not linear. A significant connection between
subjective and objective indicators is found in situa-
tions of poverty and misery, when people’s basic life
needs are not met. With the improvement of objective
living conditions, at a certain level, this connection is
lost. The respondents further connected the financial
component of the job and its close connection with
the concept of quality of life. Thus, money, in addition
to being necessary for life, is also a means of maintain-
ing a high quality of life. The amount of money has a
great influence on the ultimate quality of life. From the
correlation, it can be concluded that the amount of
available funds and the quality of life are proportional;
the lower the amount of available funds, the lower
the quality of life. We compare the p-level with the
significance level of 0.05. If the value of p is less than
0.05, the correlation coefficient is considered statisti-
cally significant and may be interpreted. If p is greater
than or equal to 0.05, the correlation coefficient is not
statistically significant and should not be interpreted.
If the value of p is less than 0.05, we conclude that the
correlation coefficient is not significant and should
not be interpreted, regardless of its value. The value
of the Pearson correlation coefficient ranges from +1
(perfect positive correlation) to 1 (perfect negative
correlation). The sign of the coefficient indicates the
direction of the correlation - whether it is positive or
negative, but does not indicate the strength of the
correlation. Pearson’s correlation coefficient is based
on the comparison of the actual influence of the
observed variables on each other in relation to the
maximum possible influence of the two variables,
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whereby:

-r=0to £ 0.25: no connection,

-r=10.26 to = 0.50: weak connection,
-r=+0.51to £ 0.75: moderate to good correlation,
-r=+0.76 to £ 1: very good to excellent correlation,
-r == 1: mathematical connection.

The Pearson correlation analysis (N = 782) indicates
a statistically significant weak-to-moderate negative
association between economic strain and quality of
life (r =-0.31, p < 0.001), suggesting that higher levels
of perceived financial burden correspond to lower
subjective evaluations of quality of life. Similarly, job
insecurity is negatively associated with quality of life
(r=-0.27, p < 0.001). With respect to adaptive mecha-
nisms, economic strain shows a weak negative asso-
ciation with proactive behavior (r = —0.28, p < 0.001),
whereas job insecurity exhibits a weak but statistically
significant positive association with proactive behav-
ior (r=0.18, p < 0.001), indicating that moderate levels
of perceived insecurity may stimulate adaptive strate-
gies, such as seeking additional sources of income.
The strongest association in the model is observed
between economic strain and job insecurity (r = 0.42,
p < 0.001), confirming their theoretical and empirical
interrelatedness.

When calculating the correlation of some of the
quality of life variables, the variables obtained by
factor analysis were taken into account as three sig-
nificant factors: the variable of health’s contribution to
the quality of life, the variable of general satisfaction
with life, and the variable of litigation. The demo-
graphic variables taken into account when calculat-
ing the correlation are age, gender and the amount
of available funds in the function of achieving the
quality of life. According to the characteristics of in-
dividual variables, the Pearson correlation coefficient
was calculated. Based on the calculated correlation
coefficients, a statistically significant connection was
established, as well as the influence of the family on
the quality of life, while the correlation coefficient in-
dicates a small connection (r = 0.358). However, given
that the stated statistical association is small, this coef-
ficient indicates that the family is a significant factor in
achieving the quality of life. The conducted research
showed that satisfaction with the environment, that is,
with economic factors, is less than satisfaction within
the family. The questions that make up the result in
this group of questions are related to financial income,
riskiness, job insecurity, and inability to meet basic
life needs. The level of the expressed quality of life
may indicate the respondents’ dissatisfaction with the
economic elements of life that are available to them
and the feeling of insecurity within the community in
which they live.
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Table 4. Descriptive statistics of selected particles: t-test — two-way test

Mean N Std. Std. Error

Deviation Mean

Pair 1 The impact of standards on the quality of life 4.71 783 0.663 0.024
The influence of the family on the standard of living 4.36 783 0.887 0.032

Pair 2 The impact of work on the quality and standard of life 432 783 0.770 0.028
The influence of finances on the quality of life 430 783 0.776 0.028

Pair 3 Dependence of happiness on monetary resources 2.85 783 1.075 0.038
The influence of finances on the quality of life 430 783 0.776 0.028

Pair 4 My peace depends on available means 3.19 783 1.143 0.041
Dependence of happiness on monetary resources 2.85 783 1.075 0.038

Pair 5 Workplace risk 335 781 1.290 0.046
Deterioration of material condition 2.52 781 1.419 0.051

Pair 6 Workplace risk 3.35 782 1.289 0.046
Falling standards compared to the EU 3.68 782 1.277 0.046

Pair 7 Basic life needs 2.57 781 1.343 0.048
Deterioration of material condition 2.52 781 1.421 0.051

Pair 8 Basic life needs 2.57 781 1.343 0.048
Workplace risk 335 781 1.289 0.046

Pair 9 Debt cancellation 3.44 781 1.444 0.052
Basic life needs 2.57 781 1.344 0.048

Pair 10 Evil and inequality are the result of the environment 3.60 776 1.269 0.046
Workplace risk 3.36 776 1.287 0.046

Pair 11 Evil and inequality are the result of the environment 3.60 776 1.267 0.045
Debt cancellation 3.45 776 1.442 0.052

Pair 12 Insecurity of existence 3.88 591 1.164 0.048
Basic life needs 2.56 591 1.336 0.055

Pair 13 Insecurity of existence 3.87 590 1.164 0.048
Debt cancellation 3.47 590 1.470 0.061

Pair 14 Insecurity of existence 3.88 588 1.166 0.048
Evil and inequality are the result of the environment 3.60 588 1.269 0.052

Pair 15 Costs of the procedure 3.90 778 1.134 0.041
Debt cancellation 3.44 778 1.443 0.052

Pair 16 Costs of the procedure 3.90 775 1.135 0.041
Evil and inequality are the result of the environment 3.60 775 1.270 0.046

Pair 17 Costs of the procedure 3.93 589 1.099 0.045
Insecurity of existence 3.87 589 1.165 0.048

Pair 18 Willingness to cut costs 3.82 778 1.116 0.040
Willingness to do additional work 4.11 778 1.114 0.040

Pair 19 Insecurity caused by a lack of money 3.58 779 1.172 0.042
My peace depends on available means 3.19 779 1.143 0.041

Source: author’s own work
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Although the statistical test used (T-test, Pearson
correlation, and KMO test) were appropriate for data
analysis, the study has certain limitations. First, be-
cause the measures of financial stress and well-being
are based on self-reports of respondents, the data
may be subject to social desirability bias and subjec-
tive interpretation. Furthermore, Pearson correlation
only indicates association between variables, but
not causality, while T-test results may be sensitive to
assumptions of normal distribution. Finally, although
the KMO test confirmed the suitability of the data
for factor analysis, a limitation is the specificity of the
sample, which may affect the generalizability of the
findings. Future research could combine subjective
measures with objective financial indicators to reduce
the possibility of bias.

The descriptive statistics indicate that respondents
attribute the highest importance to factors such as liv-
ing standards (M = 4.71), family influence (M = 4.36),
and work and financial stability (M = 4.3), confirming
their central role in perceived quality of life. Lower
mean values for happiness depending on money (M
= 2.85) and peace depending on available funds (M
= 3.19) suggest that while financial stability matters,
respondents do not equate well-being solely with
income.

Moderate results for workplace risk (M = 3.35) and
material deterioration (M = 2.52) reflect existing but
not extreme economic insecurity. Meanwhile, proac-
tive behaviours, such as cost reduction (M = 3.82)
and additional work engagement (M = 4.11), indicate
adaptive coping with financial pressures. Overall,
the data reveal that Croatian respondents balance
material dependence with resilience and adaptabil-
ity, emphasising both financial stability and proactive
strategies as key components of life quality.

Table 5. Evaluating sample suitability for EFA (KMO and
Bartlett)

Indicator Value
Kaiser-Meyer-Olkin (KMO) 0.800
Bartlett’s test of sphericity: x* (df) 2,334.891 (253)
p-Value < 0.001

Source: author’s own work

Before performing exploratory factor analysis
(EFA), it is essential to assess whether the dataset
is suitable for identifying latent structures. Table 5
presents the results of two key statistical tests used to
evaluate sampling adequacy and the overall suitabil-
ity of the correlation matrix: the Kaiser-Meyer-Olkin
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(KMO) measure of sampling adequacy and Bartlett’s
test of sphericity. The KMO value obtained for this
dataset is 0.800, which indicates a high degree of
common variance among the observed variables.
According to Kaiser’s (1974) classification, values
between 0.70 and 0.89 are considered meritorious,
while values above 0.90 indicate excellent adequacy.
Therefore, a KMO value of 0.800 suggests that the
correlations among items are sufficiently strong and
consistent to justify the application of factor analysis.
In practical terms, this means that the data matrix con-
tains enough shared variance to extract reliable latent
factors, while avoiding redundancy that could distort
the factor solution. The Bartlett’s test of sphericity
produced a highly significant result (y* = 2334.891, df
= 253, p < 0.001). This test examines the null hypoth-
esis that the correlation matrix is an identity matrix,
implying that variables are unrelated and therefore
unsuitable for factor analysis. The significant p-value
(< 0.001) allows the rejection of the null hypothesis,
confirming that there are meaningful correlations
among the observed variables.

Consequently, this result supports the assumption
that the underlying data structure is not random but
contains systematic relationships that can be sum-
marised into latent dimensions. Taken together, the
results of these two tests strongly indicate that the
sample is both adequate and appropriate for EFA. The
KMO value demonstrates sufficient shared variance,
and the significant Bartlett’s test confirms that the cor-
relation matrix is not random. These findings validate
the decision to proceed with factor extraction and
suggest that the data are likely to yield interpretable
and theoretically meaningful factor solutions. In sum-
mary, the combination of a robust KMO value (0.800)
and a statistically significant Bartlett’s test (p < 0.001)
provides empirical justification for conducting ex-
ploratory factor analysis. This indicates that the meas-
ured variables are interrelated in a way that reflects
latent constructs, which is essential for uncovering
the multidimensional structure of over-indebtedness,
job insecurity, and proactive financial behaviour in the
studied population.

4.1. Confirmatory Factor Analysis (CFA)

To further validate the dimensional structure of the
measurement instrument and assess its construct
validity, a confirmatory factor analysis (CFA) was con-
ducted using AMOS 29 software. CFA was chosen as
the most appropriate analytical technique for verify-
ing the factorial stability of the proposed model, origi-
nally identified through exploratory factor analysis
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(EFA) with Promax rotation. This method enables the
evaluation of how well the observed variables repre-
sent their underlying latent constructs and whether
the empirical data align with the hypothesised theo-
retical framework. The tested model was designed as
a three-factor structure, comprising the following la-
tent constructs: Economic Strain (ECON_STRAIN), Job
Insecurity (JOB_INSECURITY), and Proactive Behaviour
(PROACTIVE_BEHAVIOR). These constructs were se-
lected based on theoretical assumptions regarding
the interplay between financial pressure, employment
uncertainty, and adaptive behavioural responses to
economic challenges.

Given the theoretical interdependence of these
psychological and socio-economic factors, correla-
tions among the latent variables were permitted. This
approach acknowledges that individuals’ perceptions
of financial strain and job insecurity are often interre-
lated and may jointly influence proactive behavioural
strategies. CFA was applied to test the adequacy of
the hypothesised model fit, using multiple indices
to evaluate its robustness and generalizability. The
fit indices (x°/df, CFI, TLI, RMSEA, and SRMR) were
interpreted according to the recommendations of
Hair et al. (2022) and Byrne (2016). These indicators
collectively provide insight into the overall model fit,
the degree of misfit, and the parsimony of the meas-
urement structure.

The CFA results indicate that the model dem-
onstrates good global fit (fit indices within recom-
mended thresholds), confirming the stability of the
three-factor structure. The results presented in Table
6 demonstrate that the model achieved a satisfactory

and theoretically consistent fit, confirming the stabil-
ity of the three-factor solution and supporting the
reliability and construct validity of the developed
measurement instrument.

Convergent validity was assessed using standard-
ised factor loadings (A), average variance extracted
(AVE), and composite reliability (CR).

All AVE values exceed the recommended threshold
of 0.50, while CR values surpass 0.70, confirming that
the items within each construct reliably measure the
same latent variable. The results presented in Table 7
demonstrate that all constructs exhibit satisfactory
levels of convergent validity. The standardised fac-
tor loadings (N) for all items range between 0.63 and
0.85, exceeding the minimum acceptable threshold
of 0.50 (Hair et al., 2022), which indicates that each
item contributes meaningfully to its corresponding
latent construct. Furthermore, the Average Variance
Extracted (AVE) values for all constructs are above the
recommended cutoff of 0.50, suggesting that more
than 50% of the variance in the indicators is explained
by the latent construct itself rather than by measure-
ment error. Similarly, the Composite Reliability (CR)
values, ranging from 0.88 to 0.91, surpass the mini-
mum requirement of 0.70, confirming high internal
consistency within each construct.

Taken together, these findings indicate that the
indicators are strongly interrelated and consistently
capture the underlying theoretical dimensions of
the constructs Economic Strain (ECON_STRAIN), Job
Insecurity (JOB_INSECURITY), and Proactive Behaviour
(PROACTIVE_BEHAVIOR). Thus, the measurement
model demonstrates a high degree of internal

Table 6. Model Fit Indices for the Confirmatory Factor Analysis (CFA)

Indicator Criterion Obtained Value Interpretation
X/df <5 2.97 Acceptable
CFl > 0.90 0.943 Very good model fit
TLI > 0.90 0.934 Satisfactory fit
RMSEA <0.08 0.056 Good fit
SRMR <0.08 0.047 Acceptable level of error
Source: author’s own work
Table 7. Convergent Validity
Construct No. of Items A (range) AVE CR
ECON_STRAIN 12 0.63-0.84 0.59 0.91
JOB_INSECURITY 6 0.68-0.85 0.61 0.89
PROACTIVE_BEHAVIOR 5 0.64-0.79 0.57 0.88

Source: author’s own work
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reliability and convergent validity, providing solid em-
pirical support for the structural relationships tested
in the subsequent SEM analysis.

Discriminant validity was examined using two
complementary methods: the Fornell-Larcker crite-
rion and the HTMT ratio. According to the Fornell-
Larcker criterion, the square root of each construct’s
AVE was greater than its correlations with other con-
structs, confirming discriminant validity.

The results presented in Table 8 provide strong
empirical support for the discriminant validity of the
measurement model. According to the Fornell-Larcker
criterion, the square root of the Average Variance
Extracted (AVE) for each construct is greater than its
intercorrelations with other constructs, indicating that
each latent variable captures unique variance that is
not shared with other constructs in the model (Fornell
& Larcker, 1981).

Specifically, the diagonal values represent-
ing the square roots of AVE are 0.77 for Economic
Strain  (ECON_STRAIN), 0.78 for Job Insecurity
(JOB_INSECURITY), and 0.75 for Proactive Behaviour
(PROACTIVE_BEHAVIOR). These values are consistently
higher than the corresponding off-diagonal correla-
tions between constructs (ranging from -0.28 to
0.42), which confirms that the constructs are empiri-
cally distinct. The relatively moderate correlation be-
tween Economic Strain and Job Insecurity (r = 0.42) is
theoretically justified, as financial stress and perceived
employment instability often co-occur and influence
one another in economically uncertain environments.
Nevertheless, the distinctness of these constructs sug-
gests that while they are related, they represent sepa-
rate psychological and socio-economic dimensions.

Table 8. Discriminant Validity

The negative correlation between Economic Strain
and Proactive Behaviour (r = —0.28) further supports
the theoretical assumption that higher levels of
financial stress are associated with reduced proactive
engagement and coping capacity.

Taken together, these findings indicate that the
model satisfies the discriminant validity requirement,
confirming that Economic Strain, Job Insecurity, and
Proactive Behaviour represent distinct yet intercon-
nected latent constructs. This result strengthens the
overall construct validity of the measurement model
and provides a robust foundation for the subsequent
structural analysis (SEM), where the hypothesised
relationships among these variables are tested.

The results of the Heterotrait-Monotrait ratio
(HTMT) analysis, presented in Table 9, further confirm
the discriminant validity of the measurement model.
HTMT is considered a more rigorous and reliable cri-
terion compared to traditional methods, as it is sensi-
tive to subtle overlaps between constructs (Henseler,
Ringle, & Sarstedt, 2015). According to the established
guidelines, HTMT values below 0.85 indicate that
constructs are empirically distinct and not excessively
correlated. In this study, all HTMT values fall well be-
low the recommended threshold, ranging from 0.33
to 0.61. The highest HTMT value of 0.61 is observed
between Economic Strain (ECON_STRAIN) and Job
Insecurity (JOB_INSECURITY), which aligns with theo-
retical expectations. These two constructs are concep-
tually related, as individuals experiencing higher levels
of financial stress often perceive greater employment
uncertainty. However, since the HTMT value remains
substantially below the cutoff of 0.85, the constructs
maintain their empirical distinctiveness.

Constructs ECON_STRAIN JOB_INSECURITY PROACTIVE_BEHAVIOR
ECON_STRAIN 0.77 0.42 -0.28
JOB_INSECURITY 0.42 0.78 0.18
PROACTIVE_BEHAVIOR -0.28 0.18 0.75

Source: author’s own work

Table 9. HTMT Values among Latent Constructs (Economic Strain, Job Insecurity, and Proactive Behaviour)

Construct Pair HTMT Value Criterion Conclusion
ECON_STRAIN « JOB_INSECURITY 0.61 <0.85 Valid
JOB_INSECURITY « PROACTIVE_BEHAVIOR 0.33 <0.85 Valid
ECON_STRAIN < PROACTIVE_BEHAVIOR 0.40 <0.85 Valid

Source: author’s own work
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The HTMT value between Job Insecurity and
Proactive Behaviour (0.33) indicates a weak yet
positive relationship, suggesting that individuals
who perceive moderate job instability may engage in
adaptive strategies such as seeking additional work or
improving their employability. Conversely, the HTMT
correlation between Economic Strain and Proactive
Behaviour (0.40) reveals a modest negative asso-
ciation, implying that severe financial stress may limit
individuals’ ability or motivation to act proactively.
Overall, these findings corroborate the discriminant
validity established through the Fornell-Larcker
criterion and reinforce the conclusion that the three
latent constructs—Economic Strain, Job Insecurity,
and Proactive Behaviour—represent theoretically
distinct but interrelated dimensions of economic inse-
curity and adaptive coping. The convergence of both
statistical criteria (Fornell-Larcker and HTMT) provides
robust empirical evidence supporting the validity and
reliability of the proposed measurement model.

4.2, Attitudes of people with financial
difficulties and their impact on quality of
life, and respondents’ tendency to behave
proactively when facing financial difficulties

Understanding the attitudes and behavioural patterns
of individuals experiencing financial difficulties pro-
vides valuable insight into how economic constraints
shape overall well-being and quality of life. Financial
insecurity and limited economic opportunities often
generate chronic stress, restrict personal autonomy,
and influence both the psychological and behavioural
dimensions of individuals'lives. Within this framework,
the present study examines the relationship between
the perceived lack of economic opportunities, indebt-
edness, job insecurity, and their combined impact on
quality of life, as well as the respondents’ tendency to
behave proactively in the face of financial hardship.
The initial hypothesis tested in this section assumes
that a low level of economic opportunities significant-
ly affects the quality of life of individuals. Using a Z-test
for proportions, the analysis confirmed the hypothesis
(p = 0.9263; a = 0.05), suggesting that the majority of
respondents perceive limited economic opportunities
as a factor that directly lowers their subjective well-
being. In this context, quality of life is conceptualised
as a multidimensional construct encompassing both
objective indicators (such as income, employment,
and material security) and subjective evaluations (life
satisfaction, emotional well-being, and perceived
autonomy).
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The empirical findings reveal a weak but statisti-
cally significant relationship between subjective life
satisfaction and objective living conditions (Pearson’s
coefficient). This implies that while improvements
in economic conditions tend to enhance overall life
quality, the relationship is not linear. The connection
between objective and subjective indicators becomes
particularly pronounced in conditions of poverty
and material deprivation, when basic human needs
are not met. As economic opportunities improve,
the level of quality of life rises accordingly, primar-
ily due to the greater ability to meet essential needs
and ensure social and emotional stability. Further
statistical analysis confirms the significance of three
key structural relationships within the model: the
low level of economic opportunities, indebtedness,
and workplace risk as predictors of quality of life.
The standardised beta coefficients (H1 = 0.392; H2 =
0.385; H3 = 0.326; all p < 0.001) indicate that all three
variables exert a significant negative influence on life
satisfaction and well-being. These results highlight the
complex interplay between economic constraints and
psychosocial responses, where limited opportunities
and financial burdens reduce individuals' perceived
quality of life and increase vulnerability to stress and
social exclusion.

From a broader socio-economic perspective,
Croatia has made progress toward strengthening
its welfare economy through GDP growth and social
investments, yet persistent challenges such as low
income levels, high unemployment, and weak finan-
cial literacy continue to constrain overall life quality.
Comparative analysis with EU member states further
reveals that attitudes toward debt and financial
behaviour differ across regions. In northern and
western European countries, debt is often seen as a
manageable financial instrument, while in southern
and eastern Europe—where financial literacy is lower
and institutional trust is weaker—debt is perceived
more negatively and often linked to financial dis-
tress. Given Croatia’s socio-economic context, where
financial literacy remains below the EU average and
personal debt is frequently associated with insecurity
and stigma, the findings of this research underscore
the importance of promoting financial education,
responsible debt management, and proactive coping
strategies. Such measures are essential for enhancing
citizens’financial resilience, improving subjective well-
being, and ensuring sustainable social development.

The initial hypothesis refers to the low level of
economic opportunities and its impact on the quality
of life of modern man: HO: there is no statistically sig-
nificant relationship between economic opportunities
and quality of life; H1: there is a statistically significant
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Table 10. Hypothesis Test on Low Level of Economic
Opportunities and Impact on Quality of Life

Z test of the hypothesis about the level of economic
opportunities and influence

Null hypothesis p=|0.90
Significance level 0.05
The number of answers about the low level 782
of economic opportunities
Sample proportion 0.9524
Standard error
Test size z
Upper critical value 1.6449
p value 0.9263
The hypothesis is confirmed

Source: author’s own work

relationship between economic opportunities and
quality of life. With a significance level of 5% and a
p-value of 0.9263, the null hypothesis (H0) cannot be
rejected, indicating that the low level of economic
opportunities does not have a statistically significant
impact on the quality of life. For this thesis, quality of
life is conceptualised as overall well-being, encom-
passing both objective conditions and subjective
evaluations of physical, material, social, and emo-
tional well-being, which together form an integrated
construct of quality of life. Regarding the connection
between objective and subjective indicators, a weak
connection was observed between a person’s subjec-
tive feeling of satisfaction with life as well as his own
assessment of the quality of life and objective living
conditions (Pearson’s coefficient). Furthermore, the
research proved that this connection is not linear,

from which it can be concluded that the connection
between subjective and objective indicators is found
in situations of poverty and misery, when man’s basic
life needs are not met. With the improvement of objec-
tive living conditions, i.e. economic possibilities, the
level of quality of life also improves, from the aspect
of meeting needs. Objective circumstances consist of
relatively permanent conditions that determine the
possibility of satisfying personally important needs
(socio-economic status of the individual and his fam-
ily, natural environment, etc.) as well as current events
that are significant for the fulfilment of the individual’s
goals (loss of job, illness, reduction of material possi-
bilities, etc.). Table 11 shows the statistical significance
of the structural coefficient, which indicates the
confirmation of the set hypotheses. Considering the
stated values of the t-test for hypothesis H1=4.515,
hypothesis H2=3.467 and hypothesis H3=4.183, they
can be confirmed.

Although Croatia has not yet reached the stand-
ards of developed welfare economies, it has made
some progress in recent years. Improvements in
the economy, GDP growth and investment in social
programs are indicators of positive developments.
However, challenges such as high unemployment
levels, low incomes and an inadequate social system
continue to limit the full realisation of the welfare
economy.

The perception of debt in European Union (EU)
countries varies significantly depending on economic,
cultural and historical factors. While in some countries
debt is normalised and considered part of financial
planning, in others, over-indebtedness is seen as a
serious problem with negative social consequences.
In northern European countries, debt is often an
integral part of financial strategy, but it is managed
responsibly. High levels of financial literacy and trust
in the banking system allow citizens to use loans for
investments, such as housing and education, without
a high risk of over-indebtedness. These countries

Table 11. Statistical Significance of the Structural Coefficient between the Low Level of Economic Opportunities,
Indebtedness, and the Riskiness of the Workplace, which have an Impact on the Quality of Life

hypo_ S . . Standardised assessment | Standard Confirmed
thesis The direction of the relationship (beta coefficient) error t-value | p-value e
Low level of economic ox
HT Possibilities = Quality of life 0.392 0.127 4515 0.00 YES
H2 Indebtedness— Quality of life 0.385 0.104 3.467 0.00%* YES
H3 Workplace risk = Quality of life 0.326 0.071 4.183 0.00%* YES
Remark **p<0.001
Source: author’s work
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also provide strong social protection, which reduces
financial stress in the event of economic crises. In
these societies, debt is socially accepted, but at the
same time, responsible management of personal
finances is expected. Southern European countries
have traditionally relied more on family capital and
savings, but the economic crisis of 2008 significantly
increased household debt. Over-indebtedness is often
a more pronounced problem in these countries due to
lower average incomes and unstable labour markets.
Household debt is often perceived negatively, while
there is a higher level of tolerance for government
debt. Financial literacy and debt regulation are not
at the same level as in northern EU countries, which
further increases the risk of financial problems. In
Eastern European countries, financial literacy is gener-
ally lower, and caution towards credit is higher due
to historical experiences of economic uncertainty.
Banking systems in these countries often offer less
favourable loan conditions, such as high interest rates,
which increases the risk of over-indebtedness. Debt is
perceived as a necessary evil, and distrust of financial
institutions is more pronounced than in Western
European countries. Limited availability of financial
advisory services further complicates responsible
debt management. In Western Europe, debt is com-
mon but is subject to stricter regulatory supervision
and financial control. In countries such as the United
Kingdom and France, credit cards and consumer loans
are frequently used, but at the same time, there are
developed financial advisory systems that help citi-
zens make informed decisions. Debt is not necessarily
considered negative, but financial responsibility and
awareness of the risks of excessive debt are promoted.
While in the northern and western EU countries,
indebtedness is often normalised as part of rational
financial management, in the southern and eastern
countries, there is a higher level of debt aversion,
often due to historical economic instability. Croatia
belongs to countries where financial literacy is lower,
and debt is often perceived as problematic, which can
affect citizens’ perceptions and behaviour regarding
credit. Therefore, it is important to strengthen finan-
cial education and debt regulation to reduce the risk
of over-indebtedness and increase citizens’ financial
security.

Before conducting the survey, a pilot study was
conducted on a purposive sample of 180 respond-
ents, where the Cronbach Alpha coefficient on 64
items was 0.723, confirming the acceptability of the
internal consistency of the instrument. The Cronbach
Alpha coefficient of 0.723 indicates a moderately high
reliability of the questionnaire, which means that the
respondents’answers to the different questions within
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the instrument are sufficiently coherent and that the
instrument can provide reliable results in further
research. This result justifies the further use of the in-
strument in the main study, in which 782 respondents
participated and where the Cronbach Alpha coef-
ficient on 23 items was used in order to prove how low
levels of economic opportunities reduce quality of
life. Low levels of economic opportunities/indebted-
ness are defined on the one hand as an independent
variable that affects quality of life. In the context of the
research conducted, low income, economic difficulties
and/or indebtedness are factors that affect people’s
quality of life. Quality of life would be the dependent
variable because it is expected to be influenced by in-
dependent variables, such as economic opportunities
and indebtedness. Quality of life can include various
aspects, such as financial security, health, social well-
being and life satisfaction, which can be affected by
low economic opportunities or indebtedness. The
paper will additionally analyse (i) the characteristics of
people who are currently in financial difficulties and
their attitudes towards planning debt reduction, debt
repayment and solving financial problems and b) the
difference in the proactive behaviour of people with
financial difficulties in relation to the willingness to
do additional work and the impact on changing the
standard of living.

4.3. Results of Exploratory Factor Analysis
and Reliability Testing

This section presents the results of the exploratory fac-
tor analysis (EFA) conducted to identify the underlying
dimensions of financial strain, employment insecurity,
and proactive behavioural adaptation. Using the prin-
cipal axis factoring (PAF) method with Promax rota-
tion, the analysis revealed a three-factor solution that
jointly explains 53.2% of the total variance. The ex-
tracted factors — Economic Strain, Job Insecurity, and
Proactive Behaviour — represent conceptually distinct
yet empirically related domains of individual econom-
ic experience. These factors capture both structural
vulnerabilities (financial and occupational pressures)
and adaptive mechanisms (coping and proactive en-
gagement) that shape subjective perceptions of eco-
nomic well-being. Subsequent analyses examined the
factor loadings, inter-factor correlations, and reliability
indices (Cronbach’s a and McDonald’s w) to ensure the
internal consistency and discriminant validity of the
measurement model. The obtained results provide a
robust psychometric foundation for interpreting the
dynamics between financial stress, job-related un-
certainty, and proactive coping strategies within the
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broader framework of behavioural economics and
consumer financial resilience.

Table 12 presents the eigenvalues and the per-
centage of variance explained by each extracted
factor using principal axis factoring (PAF) with Promax
rotation. The analysis revealed a three-factor solution
that jointly explains 53.2% of the total variance, which
falls within the acceptable range for social science
research (Hair et al. 2022). The first factor, Economic
Strain (F1), has the highest eigenvalue (6.90) and
explains 30.0% of the variance, indicating that finan-
cial stressors—such as repayment difficulties, debt
pressure, and financial insecurity—constitute the
dominant latent dimension. This aligns with previous

findings identifying economic strain as a key predic-
tor of psychological distress and coping behaviour
under financial instability (Brown et al.,+ 2021; Lusardi
and Mitchell 2014). The second factor, Job Insecurity
(F2), with an eigenvalue of 3.30, contributes 14.3%
of the variance and reflects perceived instability in
employment and income uncertainty. Its significance
confirms that labour market insecurity remains an
important determinant of financial and emotional
vulnerability (Chung & van Oorschot 2020).

Table 13 presents the results of the explora-
tory factor analysis (EFA) using principal axis factoring
(PAF) with Promax rotation, which identified a clear
and theoretically coherent three-factor structure. The

Table12. Eigenvalues and explained variance (PAF; Promax rotation)

Factor Eigenvalue % variance Cumulative %
F1 ECON_STRAIN 6.90 30.0 30.0
F2 JOB_INSECURITY 3.30 14.3 443
F3 PROACTIVE_BEHAVIOR 2.05 8.9 53.2
— 46.8 100.0
Source: author’s work
Table 13. Pattern matrix (PAF, Promax) and utilities h> (N = 782)

. . . F1 F2 F3 2
Particle designation ECON_STRAIN | JOB_INSECURITY | PROACTIVE h
OD1 is late with the obligation 0.74 0.08 -0.05 0.56
0OD2 new debt for old 0.79 0.03 -0.06 0.60
OD3 instalments burden 0.72 0.10 -0.03 0.53
OD4 has constant financial stress 0.81 0.12 -0.09 0.63
ODS5 too high DTI 0.68 0.06 -0.02 0.49
JI1 fear of losing a job 0.07 0.82 0.04 0.65
JI2 unstable working conditions 0.11 0.78 0.05 0.60
JI3 easily replaceable -0.02 0.66 -0.04 0.45
JI14 uncertain employment future 0.09 0.84 0.03 0.67
JI5 position may be terminated 0.06 0.71 -0.02 0.52
JI6 worry about income decline 0.15 0.62 0.01 0.42
QF1 unexpected expense threat 0.69 0.09 -0.07 0.51
QF2 payment delay 0.73 0.04 -0.06 0.55
QF3 finances limit plans 0.64 0.06 -0.01 0.44
QF4 is difficult to start housing expenses 0.58 0.08 -0.03 0.39
H1 stress damages mental health 0.62 0.12 -0.06 0.47
H2 sleep problems 0.57 0.09 -0.05 0.40
H3 skipping checkups 0.60 0.06 -0.01 0.41
PAWI1 is ready for extra work -0.05 0.02 0.77 0.58
PAWI2 is looking for freelance opportunities -0.04 0.01 0.73 0.54
PAWI3 working overtime -0.02 0.03 0.64 0.44
PFC1 reducing discretionary expenses -0.06 0.00 0.71 0.51
PFC2 | manage the budget and adjust it -0.04 -0.01 0.68 0.49

Note: Primary loadings are numerically highlighted; no cross-loadings > .40; h* in the range .39-.67.

Source: author’s work
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pattern of loadings demonstrates high internal con-
sistency and conceptual distinctiveness among the
extracted factors. All primary loadings exceeded the
threshold of 0.60, while no cross-loadings above 0.40
were observed, confirming the factorial purity of the
scale (Hair et al. 2022). The communalities (h?) ranged
between 0.39 and 0.67, indicating that a satisfactory
proportion of variance in each item is explained by
the extracted latent factors. The first factor, Economic
Strain (F1), encompasses items OD1-OD5 and QF1-
QF4, all with loadings between 0.58 and 0.81. These
indicators capture the multidimensional construct of
financial stress, including late repayments, reliance on
new loans, and chronic financial insecurity. The strong
loading of the item “constant financial stress” (0.81)
underlines the centrality of psychological tension in
the perception of economic strain. This dimension
aligns with previous research emphasising that per-
ceived financial pressure and indebtedness constitute
core components of subjective economic well-being
(Lusardi and Mitchell 2014; Brown et al. 2021). The sec-
ond factor, Job Insecurity (F2), is defined by six items
(JI1-J16) with loadings from 0.62 to 0.84, highlighting
concerns over job loss, instability, and the uncertainty
of future income. The item “uncertain employment fu-
ture” (0.84) demonstrated the strongest loading, con-
firming that future-oriented insecurity is a dominant
aspect of perceived employment risk. These results
are consistent with studies across European labour
markets, which show that job insecurity represents a
significant psychological stressor and a determinant
of overall life satisfaction (Chung and van Oorschot
2020; Vander Elst et al. 2014).

The third factor, Proactive Coping and Additional
Work Behaviour (F3), integrates both behavioural
and cognitive strategies for financial adaptation.
Items related to proactive behaviour (PAWI1-PAWI3;
PFC1-PFC2) loaded between 0.64 and 0.77, signifying
a strong underlying dimension of adaptive labour and
financial engagement. The highest loading for the
item “ready for extra work” (0.77) indicates that proac-
tive behavioural intention is a dominant mechanism
for mitigating financial pressure. This aligns with
emerging behavioural economics findings suggesting

Table 14. Correlations between factors (oblique rotation)

that self-initiated coping strategies moderate the
negative effects of economic strain (Stanculescu 2023;
De Witte et al. 2016). Overall, the three extracted fac-
tors jointly represent a well-defined latent structure
reflecting economic vulnerability and behavioural
adaptation. The high loadings and absence of signifi-
cant cross-loadings confirm the empirical distinction
between financial strain, employment insecurity, and
proactive financial behaviour, supporting the con-
struct validity of the instrument. The satisfactory
communalities further indicate that the items con-
tribute meaningfully to explaining variance within
each domain. These findings empirically validate
the proposed multidimensional framework linking
economic stress, job-related uncertainty, and adaptive
coping behaviour. They provide a robust foundation
for subsequent confirmatory factor analysis (CFA) and
structural equation modelling (SEM), aimed at testing
causal relations between indebtedness, job insecurity,
and quality of life.

Table 14 presents the inter-factor correlations
obtained through oblique (Promax) rotation, reflect-
ing the conceptual relationships among the three
extracted dimensions — Economic Strain (F1), Job
Insecurity (F2), and Proactive Behaviour (F3). The
correlation coefficients demonstrate a theoretically
coherent pattern that aligns with the socio-economic
and behavioural literature on financial stress and
adaptive coping. The strongest positive association
(r = .42) was observed between Economic Strain and
Job Insecurity, indicating that individuals who experi-
ence greater financial pressure are also more likely
to perceive instability in their employment situation.
This relationship suggests that economic and labour-
market vulnerabilities are mutually reinforcing phe-
nomena: perceived job insecurity amplifies financial
stress, while economic strain further intensifies fears
of job loss or income decline. These findings are con-
sistent with prior European studies emphasising that
economic stress and employment uncertainty often
operate in tandem, jointly influencing individuals’
well-being and financial decision-making (Chung and
van Oorschot 2020; Vander Elst et al. 2014).

F1 ECON_STRAIN

F2 JOB_INSECURITY F3 PROACTIVE

F1 ECON_STRAIN — 0.42 -0.28
F2 JOB_INSECURITY 0.42 — 0.18
F3 PROACTIVE -0.28 0.18 —

Source: author’s work
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A weak positive correlation (r = .18) was found be-
tween Job Insecurity and Proactive Behaviour, suggest-
ing that moderate levels of employment uncertainty
may stimulate adaptive responses such as seeking ad-
ditional work or restructuring personal finances. This
pattern supports the stress-adaptation framework, ac-
cording to which individuals confronted with occupa-
tional instability may respond proactively to maintain
control over their financial situation (De Witte et al.
2016; Stanculescu 2023). However, the relatively low
correlation indicates that such proactive behaviour is
not universal; rather, it may depend on personal resil-
ience, perceived efficacy, and access to alternative in-
come sources. In contrast, a small negative correlation
(r = —.28) was observed between Economic Strain and
Proactive Behaviour. This inverse relationship implies
that higher levels of financial distress are associated
with a lower likelihood of proactive financial coping.
In conditions of chronic debt or budgetary constraint,
individuals may experience psychological exhaustion,
learned helplessness, or cognitive overload, reducing
their capacity for forward-looking decision-making.
This finding resonates with behavioural economics
literature, which demonstrates that financial stress
tends to narrow cognitive bandwidth and limit proac-
tive problem-solving (Mullainathan and Shafir 2013;
Brown et al. 2021).

Overall, the correlation matrix confirms the
discriminant validity of the three constructs: no cor-
relation exceeds the 0.85 threshold (Henseler et al.
2015), suggesting that Economic Strain, Job Insecurity,
and Proactive Behaviour represent empirically distinct
yet conceptually interrelated dimensions. The results
highlight a critical dynamic — while financial and
employment pressures are positively intertwined,
proactive behaviour emerges as an adaptive but only
partially compensatory mechanism that may buffer,
though not eliminate, the adverse effects of economic
stress.

Table 15 presents the internal consistency
reliability indices for the three extracted factors —
Economic Strain (F1), Job Insecurity (F2), and Proactive
Behaviour (F3) — calculated using both Cronbach’s
alpha (a) and McDonald’s omega (w) coefficients.

Table 15. Factor reliability (Cronbach a / McDonald w)

The results demonstrate excellent reliability across all
latent constructs, with a values ranging from 0.86 to
0.88 and w values from 0.87 to 0.89, surpassing the
recommended threshold of 0.70 for acceptable inter-
nal consistency (Hair et al. 2022; Henseler et al. 2015).
The factor Economic Strain (F1), composed of twelve
items, achieved the highest reliability (a = 0.88; w =
0.89). This high consistency indicates that the items
describing delayed repayments, borrowing behaviour,
and financial pressure reliably measure the same un-
derlying construct of perceived economic stress. The
slightly higher w value confirms that the factor’s reli-
ability is robust even when accounting for potential
violations of tau-equivalence — a common limitation
of Cronbach’s a (Dunn, Baguley, and Brunsden 2014).
These results suggest a stable internal structure and
coherent conceptual representation of financial strain.

The Job Insecurity (F2) factor also demonstrated
high reliability (a =0.87; w= 0.88), indicating that
perceptions of unstable employment conditions, fear
of job loss, and anticipated income reduction are
consistently represented across the measurement
items. Such reliability is in line with previous research
emphasising the psychometric stability of job inse-
curity scales across European samples (Vander Elst
et al. 2014). This consistency ensures that the factor
adequately captures both cognitive and affective
dimensions of employment uncertainty. Similarly,
the Proactive Behaviour (F3) factor, consisting of five
items, exhibited excellent reliability (a = .86; w = .87).
Despite the smaller number of items, the reliability
coefficients confirm strong internal cohesion among
indicators describing adaptive coping strategies, read-
iness for additional work, and budget management
behaviours. These findings support the argument
that proactive behavioural tendencies form a stable
and measurable dimension of financial adaptation,
even in conditions of economic stress (Stanculescu
2023). Overall, the reliability analysis confirms that all
three latent constructs possess high internal consist-
ency, justifying their use in further confirmatory fac-
tor analysis (CFA) and structural equation modelling
(SEM). The consistency between a and w values also
indicates the absence of multidimensionality within

Factor Number of particles Cronbach a McDonald w
F1 ECON_STRAIN 12 0.88 0.89
F2 JOB_INSECURITY 6 0.87 0.88
F3 PROACTIVE_BEHAVIOR 5 0.86 0.87

Source: author’s work
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each factor, reinforcing the conceptual and statistical
integrity of the measurement instrument.

4.3.1. Put people in financial difficulty towards
debt reduction

The attitudes of people in financial difficulties and
their tendency towards proactive behavior in terms
of reducing and repaying debt and their willing-
ness to take on additional work and/or change their
standard of living are presented using a SEM model
that is appropriate to prove hypothesis H1, i.e. Low
levels of economic opportunities affect the quality of
life today, and to prove hypothesis H2, which reads:
Indebtedness reduces the quality of life, and hypoth-
esis H3, which reads: Job riskiness and its insecurity
have a significant impact on the deterioration of fi-
nancial status. The SEM model included nine variables.
Five variables describe the consequences of the role
and importance of the job in achieving quality, which
describe the importance of the job itself, and four vari-
ables are those that describe their proactive behaviour
at the moment when financial difficulties arise. SEM
includes a random error labelled “e”. Error e1 refers to
“job riskiness” which represents concern for the future
in explaining the variance of the factor “Readiness for
additional work and reduction in standards on quality
of life” in explaining the variance of the factor “Attitudes
of people in difficulties towards seeking a way out
of financial problems’, error e2 refers to the ability of
the variable representing “Insecurity of existence for

oneself and one’s family members” and their influence
on “Change in standard of living”. Five variables describe
the consequences of the role and importance of the job
in achieving quality and which help explain the variance
of the factor “Quality of life", etc. In order to examine
the validity of the regression coefficients, their statisti-
cal significance was examined.

The results obtained are shown below in Table
16. All regression parameters of the estimated model
are statistically significant, with a 5% error risk. This is
evidenced by the corresponding probability values of
the regression coefficients. The regression coefficients
are marked with an asterisk. The results obtained
show that the latent variable Attitudes of people with
financial difficulties has a positive effect on the proac-
tive behaviour variable, because the value of the re-
gression coefficient obtained is 0.443. This means that
it is precisely people with financial difficulties who
have a clear attitude about proactive behaviour in
terms of changing their standard of living. Economic
difficulties, high living costs and limited availability of
resources make everyday life even more difficult. This
means that the formation of a clear attitude of people
with financial difficulties about what they want from
their future is crucial for encouraging their proactive
behavior in achieving a change in their standard of
living, the search for additional employment and a
clearly defined belief that their happiness does not
depend solely on the amount of finances they have,
which confirms the first hypothesis of the research
(H1). The results also show that all five observed varia-
bles significantly influenced the formation of attitudes

Figure 1. Structural model of workplace risk on quality of life in the context of the “well-being economy”
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about planning the future when it comes to consump-
tion. People with a proactive approach do not wait for
others to solve their problems but actively participate
in improving their lives and communities. Legislative
measures, social policies and reducing stigma in soci-
ety also play an important role in achieving a better
standard of living for people with disabilities. In con-
clusion, although the standard of living of people with
disabilities may be impaired, their proactive attitude
can significantly contribute to its improvement.
Through independence, personal development
and social inclusion, and with the support of society,
people with disabilities can achieve a higher quality
of life. The formation of the workplace risk factor was
most influenced by the variable reduction in financial
resources, which reflects the desire of respondents to
act on their own initiative and proactively in changing
their lifestyle habits, in changing consumption, and
in looking for additional work. These results are ex-
pected because a decrease in financial resources usu-
ally motivates people to take steps towards increasing
their economic stability, which includes adjusting
consumption and actively seeking new sources of
income. A proactive approach in dealing with the

Table 16. Structural equation modelling results

challenges of financial insecurity can significantly
improve the quality of life and enable people with
disabilities to better adapt to changing circumstances.
The formation of the factor “Proactive behaviour” was
influenced by all four observed variables (variable “ef’,
variable “es’, variable “ef’, variable “ec”). However, the
most significant variable in this process is the one that
represents the effort of the respondents to be aware
that finances, the amount of income, play a significant
role.

Table 16 presents the results of structural equation
modelling related to different aspects of attitudes and
proactive behaviour in the context of the impact of
uncertainty and financial management on quality of
life. The table shows various parameters for each vari-
able, including estimated coefficient values (Estimate),
standard errors (S.E.), critical ratio (C.R.) and p-value
(P), which indicates the statistical significance of the
results. Attitudes towards uncertainty and proactive
behaviour represent a key variable in the analysis that
connects different dimensions of personal perception
of uncertainty and proactivity. Researching these
attitudes provides insight into how people experi-
ence and react to uncertain life situations, as well as

Estimate S.E. CR. P

Attitudes <--- 0.443 0.0412 10.747 *x%
Attitudes: Feeling of insecurity regarding the job | <-— | Attitudes 0.43862 0.0411 10.674 bl
(e1)
Feeling of insecurity of existence for oneselfand | <-— | Attitudes 0.53554 0.0498 10.753 *rx
family members (e2)
Feeling of insecurity due to a decrease in monthly | <-—- | Attitudes 0.73997 0.0535 13.831 xHx
income (e3)
Feeling of insecurity due to worsening financial <-- | Attitudes 1.09657 0.0927 11.829 xHX
situation (e4)
Feeling about the volume of enforcement <--- | Attitudes 0.74599 0.0644 11.583 *hx
proceedings and the costs incurred in connection
with them (e5)
Willingness to do additional work (ej) <--—- | Proactive 0.48621 0.045 10.804 xHX

behavior
The role of proactive behaviour in shaping the <--- | Proactive 0.62038 0.0549 11.300 i
standard of living and quality (life) behavior
The role of a proactive approach to finances (cost | <--- | Proactive 0.76132 0.065 11.712 el
reduction) in shaping quality of life (ef) behavior
Proactive management of living expenses <--- | Proactive 0.0766 0.018 4.255 wHx
according to existing financial capabilities (ec) behavior

*** The regression coefficient, which is statistically significant with a level of significance of 5% (two-sided test), Standard

Error (SE), Critical Ratio (CR), Probability (P).

Source: author’s work
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their willingness to take active steps to improve their
situation. The results of structural equation modelling
indicate a significant relationship between attitudes
and other variables, which is clearly visible through
the estimated coefficient of 0.443. This coefficient
indicates a moderate relationship between attitudes
and other factors, while a very high C.R. (10.747) and a
P value marked with *** (statistically significant at the
0.001 level) confirm that this association is statistically
significant, indicating a serious impact of insecurity
on the behaviour of the respondents. The feeling of
insecurity related to the job shows an estimated coef-
ficient of 0.43862, which also indicates a significant
association with the general attitudes of the respond-
ents. The job often represents a fundamental stability
in life, and its insecurity can cause strong emotional
and psychological reactions. The C.R. of 10.674 sug-
gests that this relationship is very significant, and the
P value *** confirms the high statistical significance
of this parameter. In the context of modelling, this
indicates that job-related insecurity can have a large
impact on people’s attitudes towards life in general.
The association between the feeling of existential in-
security and the attitudes of the respondents is also
pronounced.

The coefficient of 0.53554 indicates a moderately
strong impact of insecurity on attitudes, while the
high C.R. of 10.753 and a statistically significant P
value further support the significance of this vari-
able. Feelings of insecurity about one’s livelihood,
which include basic needs such as food, housing,
and healthcare, are crucial for emotional stability and
overall well-being. This dimension of insecurity has a
strong impact on attitudes and behaviour, as people
who feel insecure about their livelihoods often take
concrete steps to improve their situation. One of the
strongest indicators of insecurity in the study is the
feeling of insecurity caused by a decrease in monthly
income, with an estimated coefficient of 0.73997. This
parameter has the highest coefficient in the entire
model, indicating a very strong association between
a decrease in income and negative attitudes of
respondents. With a C.R. of 13.831, this factor has an
extremely high statistical significance, meaning that a
decrease in income has a major impact on the emo-
tional state of respondents. A decrease in financial
resources can cause feelings of insecurity that lead to
changes in behaviour, including looking for additional
work or adjusting lifestyle habits. Deterioration of
material conditions, with a coefficient of 1.09657, also
strongly influences respondents’ attitudes towards
insecurity. This factor, along with a C.R. of 11,829,
shows a very significant impact on the perception
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of insecurity. Deterioration of financial situation can
be extremely stressful, as it is often associated with
loss of self-confidence, reduction of living standards
and difficulty in accessing basic resources. This factor
significantly influences people’s attitudes and behav-
iour, as a change in financial status often leads to the
need to adjust lifestyle and seek additional sources of
income. The feeling of insecurity related to the costs
of enforcement proceedings also shows a high coef-
ficient of 0.74599. With a C.R. of 11.583, this parameter
indicates a significant impact of debts and enforce-
ment on the attitudes of respondents.

The costs incurred during the enforcement pro-
ceedings can further worsen the feeling of insecurity,
as they represent a long-term financial pressure that
negatively affects the quality of life. This dimension of
insecurity often leads to proactive behaviour, such as
seeking legal assistance or reducing living expenses,
to avoid further financial difficulties. Attitudes towards
insecurity play a key role in shaping the behaviour
and decisions of respondents. The results of structural
equation modelling clearly show that uncertainty,
whether it is financial difficulties, job loss, or worsen-
ing material situation, has a strong impact on people’s
attitudes. In addition, this feeling of uncertainty
often leads to proactive steps, such as looking for
additional work or reducing living expenses, by which
respondents try to manage and reduce the negative
consequences of uncertainty.

Table 17 shows the structural equation model
(SEM) goodness-of-fit indices, which are used to
assess how well the estimated model fits the data
and how appropriate it is for the research question.
These indices allow insight into whether the model is
adequate for analysis, in order to assess the quality of
the fit model. The table shows the key parameters that
allow understanding the effectiveness of the model,
including Chi-square (7171.701), RMSEA (0.815), NFI
(0.932), CFI (0.935) and PNFI (0.065). The Chi-square
test measures the difference between the expected
and actual values in the model. A smaller Chi-square
value means a better fit, but the number of degrees of
freedom is also taken into account. The recommended
criterion for the p-value is p > 0.05 to accept the
model, which means that there are no significant dif-
ferences between the model and the data. In this case,
the p-value is 0.065, which is greater than 0.05, sug-
gesting that the model is statistically accepted, that is,
there is a good fit between the model and the data.
RMSEA is a measure that evaluates the fit of the model
by taking into account the number of parameters
and the sample size. Smaller RMSEA values indicate
a better fit of the model. The recommended value is
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Table 17. Goodness of fit indices of the estimated structural equation model (SEM)

GOF Indices Criterion guidelines SEM results
Chi-square

Chi-square 7171.701
Degrees of freedom 35
Probability level p>0.05 0.065
Absolutes fit measures

Root mean square error approximation (RMSEA) <0.1 0.085
Incremental fit measures

Normed fit index (NFI) >0.9 0.932
Comparative fit index (CFI) >0.9 0.935
Parsimony fit measurement

Parsimony-adjusted normal fit index (PNFI) >0.5 0.529

Source: author’s work

less than 0.1. In this case, the RMSEA value is 0.815,
which is well above the recommended limit. This high
value suggests that the model is not ideally adjusted
to the data, which may indicate the need for further
optimisation of the model or the introduction of new
variables to improve the fit of the model. NFI measures
the relative quality of the fit of the model compared to
the base model. NFI values above 0.9 indicate a good
fit. In this case, a value of 0.932 indicates a very good
fit of the model, which means that the model is better
adjusted to the data than the base model.

This is a positive indicator of the performance of
the model. CFl is another index that measures the
comparative fit of the model, also taking into account
the number of parameters and the sample size. Values
above 0.9 indicate a good fit, and the value 0.935 in
this case indicates that the model is well-adapted
to the data. This is another indicator of the model’s
performance and suitability for analysis. PNFI is an
adjustment of NFI that takes into account the number
of free parameters, thus rewarding a simpler model.
Values above 0.5 indicate a good fit. In this case, the
value 0.529 indicates that the model has a good fit ac-
cording to this criterion, which means that the model
has a balanced number of parameters and good

Table 18. Standardised structural coefficients

adjustment capacity. Although some indices, such as
RMSEA (0.815), indicate the possibility of improving
the model (because it is higher than the recom-
mended limit of 0.1), most other indices indicate that
the model is well-adapted to the data. The chi-square
test (p = 0.065) also suggests that the model fits the
data well, as the p-value is not statistically significant.
The NFI (0.932) and CFl (0.935) show a very good fit,
while the PNFI (0.529) confirms that the model has ad-
equate simplicity. Overall, the results indicate that the
model is largely adequate, although improvements in
certain areas, such as RMSEA, could further optimise
the model.

Table 18 shows the standardised structural coeffi-
cients used to assess the strength and direction of the
relationships between different variables in a struc-
tural equation model (SEM). Standardised coefficients
allow for comparison of different relationships within
the model because all coefficients are expressed in the
same units. Through these coefficients, we can analyse
the direction (positive or negative) and strength of the
relationship between the independent variables and
the dependent variable, which in this case represents
quality of life. The standardised coefficient between
“low economic opportunities” and “quality of life” is

Hypothesis Standardised structural coefficients
Low level of economic opportunities — Quality of life -0.139*
Increased indebtedness — Quality of life -0.212*
Workplace risk — Quality of life 0.211*

Source: author’s work
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-0.139, suggesting a negative but weak relationship
between these two variables. The negative sign indi-
cates that as economic opportunities decrease, the
quality of life also decreases. However, the coefficient
is relatively small, meaning that the impact of eco-
nomic insecurity on quality of life is weak, although
still statistically significant (p < 0.05). This result
indicates that low levels of economic opportunities
can reduce quality of life, but with a relatively smaller
effect compared to other variables.

The standardised coefficient between “increased
indebtedness” and “quality of life” is -0.212, which also
shows a negative association, but to a slightly greater
extent than with the first variable. This coefficient
indicates that the increase in indebtedness has a mod-
erately negative impact on the quality of life. Higher
indebtedness often leads to greater financial stress,
a decrease in available funds for basic needs and a
decrease in the standard of living, which, of course,
can reduce the overall quality of life. Although the
coefficient is negative, it indicates a clear connection
between indebtedness and a worse quality of life.
The standardised coefficient between “riskiness of the
workplace” and “quality of life” is 0.211, which shows
a positive but weak association between these two
variables. A positive sign indicates that a higher per-
ception of workplace risk may have a slight positive
impact on quality of life.

This may be surprising, as one might assume that
the riskiness of the workplace should reduce the
quality of life due to stress and insecurity. However,
the result suggests that in some cases, people who
experience job risk may take proactive steps, such
as seeking additional sources of income or develop-
ing personal skills, which may in some way improve
their overall quality of life. Although the coefficient is
relatively low, the positive effect of job risk on quality
of life may indicate adaptive reactions or attempts to
overcome uncertainty.

The results show different types of associations
between economic and work factors and quality of
life. Low levels of economic opportunity and increased
indebtedness hurt quality of life, with coefficients sug-
gesting a moderate to weak negative impact. On the
other hand, job risk has a positive but weak impact
on quality of life, which may indicate that people
in risky working conditions may develop proactive
strategies to improve their living conditions. Overall,
these results suggest that economic factors, such as
indebtedness and low economic opportunity, have a
stronger negative impact on quality of life, while job
risk may lead to proactive responses that occasionally
improve quality of life.
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4.4. Discussion of research results

Research has proven that citizens have large debts. In
most families, there is a problem of uncovered house-
hold expenses, and there is no possibility to save, go
on trips and everything else that makes the small joys
of life that contribute to the quality of life today. The
respondents stated that their happiness depends on
the amount of money they have, so they resort to bor-
rowing again, without even paying off their previous
debts. The influence of health on the quality of life
is the main factor in assessing the quality of life, but
the respondents associate it with material conditions.
In the same way, respondents answered questions
about how much influence finances have on their life.
“My peace depends on available funds” is an indicator
of how respondents subjectively experience their own
life, but the quality of life also depends on the objec-
tive circumstances in which a person lives. Given the
lack of resources due to over-indebtedness, social ex-
clusion is measured and based on economic and so-
cial isolation, which significantly reduces the quality
of life. Many families are destroyed precisely because
of the lack of peace mentioned by the interviewees.
Also, the insecurity of the job and the loss of it lead
them to a state of long-term social poverty.

To confirm the third hypothesis, which is related to
basic existential human needs, the respondents main-
ly based their answers on the need for security, the
riskiness of the workplace and the uncertain future.
The basic needs of life are not based only on having
a roof over one’s head and food, but on overall well-
being, which includes the right to work, health and
joy. Indebtedness and stress due to a lack of funds and
deteriorating material conditions have major negative
consequences on an individual’s life.

According to many authors, welfare economies
are based on improving the welfare of all citizens. A
“good economy” must take care of people’s satisfaction
and happiness by trying to increase the awareness
of its citizens about the connection between credit
indebtedness and quality of life. According to what
was stated, and based on the conducted research, the
welfare state can be defined as a state whose primary
goal is not to satisfy the interests of capital but to sim-
plify the lives of its citizens and improve their quality
of life.

To mitigate the negative effects of over-indebt-
edness and ensure the financial stability of citizens,
which is necessary to ensure the quality of a modern
citizen, it is necessary to implement a series of political
and regulatory measures that will increase financial
security and consumer protection. Personal finance
education is key to responsible money management.
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By introducing mandatory financial literacy programs
in schools and through education for adults, citizens
would be enabled to make informed decisions about
borrowing and financial planning. To prevent abuses
in the credit sector, it is necessary to strengthen the
supervision of financial institutions. Stricter regula-
tion and greater transparency in business would
reduce the risk of irresponsible lending and protect
consumers.

Credit institutions should be subject to stricter cri-
teria when approving high-risk loans. By limiting the
marketing of financial products that can lead to exces-
sive borrowing, the number of citizens who get into
financial difficulties would be reduced. Financial in-
stability can affect anyone, so it is important to enable
citizens to restructure their debts in case of temporary
difficulties. Flexible repayment and loan rescheduling
models would reduce the number of non-performing
loans and facilitate easier debt repayment. Setting a
ceiling on interest rates and eliminating hidden fees
would prevent excessive borrowing and ensure a
fairer distribution of loan costs. Clear lending condi-
tions would reduce the risk of financial difficulties for
citizens. By establishing free financial counselling cen-
tres, citizens would receive the necessary help in plan-
ning personal finances and negotiating with creditors.
Such institutions could play a key role in preventing
long-term over-indebtedness.

Citizens are often unaware of all the conditions
under which they take out a loan. Banks should be
required to have simpler and clearer contracts so
that consumers better understand their financial
obligations and avoid unexpected costs. Encouraging
credit unions, microfinance, and non-profit credit
institutions would provide citizens with more afford-
able financing options. These models can offer safer
and more socially responsible ways of borrowing than
traditional commercial banks. Court proceedings
between citizens and banks are often lengthy and
complex. Speeding up legal processes would ensure
faster and more efficient protection of debtors, al-
lowing them fairer conditions in financial disputes. By
implementing these measures, the problem of over-
indebtedness can be significantly reduced, and the
long-term financial stability of citizens and society as
a whole can be ensured.

5. Conclusion

Through the synthesis of empirical research con-
ducted on 782 respondents, it was concluded that the
availability of financial resources significantly affects
the objective and subjective perception of the quality
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of life. The approach is based on auto-regressive mod-
els with a time lag of about thirty years, when citizens
did not go into debt and when the desire to buy was
not as pronounced as it is today. The theoretical and
empirical processing of the research confirmed the
relevance of debt slavery to the quality of life. Also, the
value of KMO and Bartlett’s test using default variables
is justified. Given the high value (0.800), it was not
necessary to test the other hypotheses with the Z-test
because they were grouped (visible from the results
of the KMO test), that is, they were not dispersed, and
it was clear that the hypotheses were fully justified.
Based on the conducted research, it can be concluded
that the availability of financial resources significantly
affects the objective and subjective perceptions of the
quality of life of the respondents. The low level of eco-
nomic opportunities, especially in the context of debt
slavery, creates numerous challenges that negatively
affect the daily lives and well-being of individuals.

Objectively, the lack of financial resources limits
access to basic needs such as adequate housing,
quality health care, education, and safe nutrition.
These deprivations can lead to deterioration in physi-
cal health, reduced educational attainment and an
overall reduction in life opportunities. Subjectively,
the feeling of economic insecurity and the constant
struggle for financial survival contribute to high levels
of stress, anxiety, and depression. People facing finan-
cial difficulties often experience feelings of shame,
guilt, and social exclusion, which further impair their
psychological well-being and self-confidence. Debt
slavery, a specific form of extreme financial insecurity,
has proven to be a key factor that further deteriorates
the quality of life. Respondents in debt slavery often
face a continuous cycle of debt that is difficult to get
out of, which creates a feeling of helplessness and
hopelessness.

Job insecurity was caused by the emigration of
professional staff from Croatia to improve the quality
of life and raise the standard of living to a higher level.
The focus on the initial assumption of this research,
that economic well-being is reduced by borrowing
and significantly affects the quality of life, calls for
greater education of citizens in terms of financial man-
agement and a greater focus on the fact that money
and power cannot be a substitute for family, social
inclusion, education and other values.

The creation of material assets should only be
a supplement to a better life, and thus to human
freedom, so their integration aims to improve and
increase the quality of life to a level that will satisfy
every citizen and which as such, will be useful for so-
ciety. The limitation of the guidelines given in this
paper is that they do not represent a solution to the
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problem nor enable automatic application in prac-
tice, but they are the first step towards solving it and
stopping further borrowing. Citizens, as well as the
state, are tasked with implementing the guidelines
on an operational level. It can also be concluded that
these indicators move Croatia away from a life of
well-being, so Croatia is counted as a country that is
far from the well-being economy that all EU countries
strive for. The results of this research emphasise the
need for urgent interventions and policies that will
provide financial support and counselling to people in
economic difficulties. Improving access to education,
employment and health services can significantly
contribute to improving the quality of life for vulner-
able populations. Additionally, education on manag-
ing personal finances and access to resources for debt
relief are crucial for achieving long-term economic
improvement and enhanced subjective well-being.
This paper confirms the importance of understand-
ing and addressing economic inequalities to achieve
overall social well-being.
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Appendix 1.

Likert Scale Items Measuring Economic Strain, Job Insecurity,
and Proactive Behaviour

OVER INDEBTEDNESS (OD)
In the past 12 months, | have been late in repaying at least one financial 1 2 3 4 5
obligation.
| often borrow money or take out a new loan to repay an existing debt. 1 2 3 4 5
Monthly instalments and interest payments burden my household budget 1 2 3 4
beyond my financial means.
Because of my debts, | experience constant financial stress. 1 2 3 4
My debt-to-income ratio is too high for my financial situation. 1 2 3 4 5
R) I can regularly meet all my financial obligations without taking on addi- 1 2 3 4 5
tional debt.

JOB INSECURITY (JI)

I am afraid that | might lose my job or sources of income in the near future. 1 2 3 4 5
My working conditions are unstable and subject to unexpected changes. 1 2 3 4 5
I am easily replaceable in the labour market. 1 2 3 4 5
| feel uncertain about the future of my employment. 1 2 3 4 5
| believe that my job position could be eliminated due to organisational 1 2 3 4 5
changes.

| worry that my income will decrease in the future. 1 2 3 4 5

| feel anxious when | think about my long-term job stability.

QUALITY OF LIFE - FINANCIAL
DIMENSION (QoL-FIN)

| have enough resources to cover my basic living needs. (R) 2 3

An unexpected expense (e.g., a repair) would seriously threaten my budget.

| often postpone payments due to a lack of money.

| can save money for at least three months a year. (R)

My financial situation limits my long-term plans.

I am afraid that | might lose my sources of income in the near future.

| find it difficult to cover basic housing and utility expenses.

| often feel financially insecure and worried about the future.

My long-term sense of security depends on income that is not stable.

R [ R N S N N [N [N
NININININININININ
Wiwwlwlwl w w|lw|lw
EE N R
(2 B VLT O, RN, B B, B BV B O, B O, B RV, R, ]

In case of income loss, | would not be able to cover expenses for more than
one month.

QUALITY OF LITE - HEALTH AND WELL-
BEING (QoL-HEALTH)

Financial stress negatively affects my mental health. 1 2 3 5
Because of financial worries, | have trouble sleeping. 1 2 3 4 5
I am satisfied with my general health condition. (R) 1 2 3 4 5
Due to my financial situation, | sometimes skip medical check-ups or 1 2 3 4 5
treatments.

Financial problems often cause me feelings of anxiety or hopelessness. 1 2 3 4 5
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My financial situation reduces my motivation or ability to take care of my 1 2 3 4 5
health.
| often experience physical symptoms (e.g., headaches, fatigue) due to finan- 1 2 3 4 5
cial stress.
Financial strain negatively affects my relationships and social interactions. 1 2 3 4 5
QUALITY OF LITE - SOCIAL INCLUSION
(QoL-SPC)
My financial situation prevents me from participating in cultural or recrea- 1 2 3 4 5
tional events.
| feel embarrassed when | cannot afford to join friends in social activities. 1 2 3 4 5
Financial problems make me feel isolated from others. 1 2 3 4 5
| often compare my lifestyle to others and feel socially inferior. 1 2 3 4 5
My financial condition limits my ability to maintain relationships. 1 2 3 4 5
| feel less respected or valued in society due to my financial situation. 1 2 3 4 5
Despite financial challenges, | try to stay socially active and connected. (R)
QUALITY OF LIFE- SUBJECTIVE WELL-
BEING (SWL)
| feel that my life is meaningful despite financial challenges. (R) 1 2 3 5
My financial situation often makes me feel anxious or discouraged. 1 2 3 4 5
| have clear goals for improving my quality of life. (R) 1 2 3 4 5
| believe | can influence my life circumstances through my own actions. (R) 1 2 3 4 5
| rarely feel in control of my life because of financial pressure. 1 2 3 4 5
| feel emotionally stable and able to cope with everyday challenges. (R) 1 2 3 4 5
| feel hopeful about achieving a better standard of living in the future. (R) 1 2 3 4 5
| often compare my life negatively to others because of financial differences. 1 2 3 4 5
Despite difficulties, | am grateful for what | have in life. (R) 1 2 3 4 5

PROACTIVE ADDITIONAL WORK

INTENT (PAWI)

I am willing to take an additional job (side gig) to increase my income. 1 2 3 5
| actively look for freelance, temporary, or seasonal work opportunities. 1 2 3 4 5
I am willing to work overtime if it improves my financial stability. 1 2 3 4 5
I am ready to accept less desirable jobs temporarily to earn extra income. 1 2 3 4 5
| regularly browse ads or online platforms for additional income 1 2 3 4 5
opportunities.

I am willing to learn new skills to qualify for additional work. 1 2 3 4 5
| believe that taking initiative is essential for maintaining financial security. 1 2 3 4 5

PROACTIVE FINANCIAL COPING (PFC)

| systematically reduce discretionary spending (e.g., entertainment, 1 2 3 4 5
shopping).

| keep track of my income and expenses and adjust my budget accordingly. 1 4 5
| look for better credit conditions (e.g., refinancing, lower interest rates). 1 4 5
| actively seek information about my legal rights in enforcement or other 1 4

financial procedures.

I am willing to temporarily lower my standard of living to achieve long-term 1 2 3 4 5
recovery.

| set clear financial goals and monitor my progress regularly. 1 4 5
I avoid unnecessary borrowing and try to live within my means. 1 4

South East European Journal of Economics and Business, Volume 21 (1) 2026

59



MODELLING OF STRUCTURAL EQUATIONS BASED ON THE RELATIONSHIP BETWEEN FINANCIAL OVERDEBT, JOB RISK,
DECREASED QUALITY OF LIFE, AND PROACTIVE BEHAVIOR IN THE MEANING OF FINDING AN ADDITIONAL JOB

PERCEPTION OF COSTS AND

PRESSURE OF FORECLOSERS
The costs of enforcement proceedings significantly burden my household 1 2 3 4 5
budget.
Because of enforcement procedures, | postpone other important life 1 2 3 4 5
decisions.
| feel emotionally exhausted because of ongoing debt collection or enforce- 1 2 3 4 5
ment cases.
Enforcement procedures make me feel powerless and without control over 1 2 3 4 5
my finances.
| believe that enforcement-related costs are unfairly high compared to the 1 2 3 4 5
original debt.
Debt enforcement procedures negatively affect my family and social 1 2 3 4 5
relationships.
The enforcement process makes it difficult for me to recover financially and 1 2 3 4 5
rebuild stability.

FINANCIAL LITERACY
- SELF-ASSESSMENT

| understand the difference between nominal and effective interest rates. (R) 1 2 3 4
I know how to estimate what portion of my income | can safely dedicate to 1 2 3 4 5
loan repayments. (R)
I know how to estimate what portion of my income | can safely dedicate to 1 2 3 4 5
loan repayments. (R)
| understand how inflation affects the value of my savings and purchasing 1 2 3 4 5
power. (R)
I regularly read or follow information about financial products and market 1 2 3 4 5
trends. (R)
| understand how diversification reduces investment risk. (R) 1 2 3 4
I know how to set realistic financial goals and plan my budget accordingly. (R) 1 2 3 4 5
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Abstract

This study investigates financial fragility among Albanian households, measured by their ability to cover un-
expected expenses, while analysing the impact of socio-economic factors and asset portfolios. Using data
from Albania’s first Household Wealth Survey, we find that 59 % of households lack sufficient liquidity to with-
stand financial shocks, classifying them as financially fragile. Our multinomial regression analysis reveals
three key findings: first, households with more educated heads show significantly lower fragility; second, ac-
cess to formal financial services enhances resilience; and third, family support networks serve as an impor-
tant buffer against financial vulnerability. These results demonstrate that both formal financial inclusion and
informal family ties play crucial roles in household financial stability. These findings suggest that promoting
financial education, expanding access to financial services, and supporting remittance channels can help
reduce household vulnerability in Albania.
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I. Introduction

The global financial crisis of 2007-2008, followed
by the COVID-19 pandemic, brought renewed at-
tention to the short-term financial vulnerabilities
of households. These crises have shown how many
households are unprepared to cope with sudden in-
come losses or unexpected expenses, underscoring
the broader implications of financial fragility. Financial
fragility poses serious risks not only to individual well-
being through increased stress, consumption smooth-
ing problems, or limited access to credit but also to
overall economic stability, particularly when wide-
spread household vulnerabilities amplify macroeco-
nomic shocks.

While the concept of financial fragility has gained
prominence in recent years, its definition remains flu-
id. Traditionally associated with over-indebtedness or
difficulty in repaying loans, the concept has evolved
to encompass a wider set of financial constraints.

Today, financial fragility is increasingly understood as
a multidimensional phenomenon, reflecting (1) the
risk arising from debt and insolvency, (2) constraints
in income and liquidity, and (3) limited capacity to ab-
sorb unexpected shocks. This broader framing better
captures the realities faced by households, especially
in times of crisis.
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Despite its growing relevance, there is still no uni-
versally accepted definition of household financial
fraqgility. Researchers have used varying criteria to
capture its different dimensions. For example, Lusardi,
Schneider, and Tufano (2011) define financially fragile
households as those unable to cover an unexpected
expense, emphasizing their lack of liquid assets rather
than their level of debt. Similarly, Brunetti, Giarda, and
Torricelli (2016) define financially fragile households
as those whose income is sufficient to cover regular
expenses but insufficient to absorb unforeseen finan-
cial shocks. These definitions shift the focus away from
traditional debt-based indicators and toward house-
holds'resilience in the face of unexpected events.

As Lusardi, Schneider, and Tufano (2011) high-
light, assessing financial fragility is complex because
it encompasses both objective and subjective dimen-
sions of household finance. On one hand, fragility may
stem from limited financial assets or low income; on
the other, it may arise from high levels of debt relative
to repayment capacity. This complexity has led schol-
ars to adopt different empirical strategies. Objective
measures typically rely on quantifiable indicators,
such as asset and liability levels, debt ratios, or liquid-
ity indicators (e.g., Holl6 and Papp 2007; Brown and
Taylor 2008; Jappelli, Pagano, and Di Maggio 2008).
In contrast, subjective measures focus on households’
self-assessed ability to manage unexpected expens-
es or meet daily financial obligations, thus captur-
ing perceived vulnerability alongside actual financial
conditions (e.g., Lusardi, Schneider, and Tufano 2011;
Albacete and Fessler 2010; Ampudia, Vlokhoven, and
Zochowski 2016).

Each approach has its advantages and limitations.
Objective indicators are grounded in measurable fi-
nancial variables but may overlook behavioral or psy-
chological dimensions of financial stress. Subjective
indicators, while offering a more holistic view, rely on
individual perceptions that may be biased or incon-
sistent. Brunetti, Giarda, and Torricelli (2016) note that
despite these limitations, both approaches contribute
to a richer understanding of financial fragility and are
often used complementarily in empirical studies.

A growing body of research highlights the role of
socioeconomic characteristics in shaping household
financial fragility. Being female, having a low level of
education, low income, limited assets, or high lev-
els of debt are all associated with greater vulnerabil-
ity (Lusardi, Schneider, and Tufano 2011; Anderloni,
Bacchiocchi, and Vandone 2012; Hasler and Lusardi
2019). Other studies also emphasize the importance
of behavioral and institutional factors, such as finan-
cial literacy (Hasler, Lusardi, and Oggero 2018; Clark,
Lusardi, and Mitchell 2020), reliance on credit for
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consumption (Jappelli, Pagano, and Di Maggio 2008;
Ampudia, Vlokhoven, and Zochowski 2016), and weak
consumer protection frameworks or enforcement
mechanisms (Jappelli, Pagano, and Di Maggio 2008).
Morduch and Schneider (2017) further argue that fra-
gility is often linked to the volatility of household in-
come and expenses, rather than persistent poverty.

The aim of this paper is to analyze the financial
fragility of Albanian households, using the framework
developed by Brunetti, Giarda, and Torricelli (2016)
Drawing on granular data from the first wave of the
Albanian Household Wealth Survey, we estimate that
nearly 60% of households are financially fragile mean-
ing they lack sufficient liquid assets to cover an unex-
pected expense equivalent to the median household
income. Our findings indicate that households with
lower income and education levels are significantly
more vulnerable, while receiving remittances and
owning financial assets reduce the likelihood of fragil-
ity. These results highlight the importance of house-
hold networks and financial inclusion in enhancing
resilience.

There is a notable gap in the Albanian literature re-
garding this topic. Most existing studies have focused
on individual credit risk and its implications for bank-
ing sector stability (e.g., Kalluci 2011; Shijaku and Ceca
2012; Shijaku and Kalluci 2014), largely due to lim-
ited access to micro-level household data. This paper
provides the first empirical assessment of household
financial fragility in Albania, using detailed survey
data to examine the relationship between household
characteristics and the ability to withstand financial
shocks.

The remainder of the paper is structured as fol-
lows: Section 2 reviews the relevant literature. Section
3 presents methodology followed by data in section 4.
Section 5 discusses the main empirical findings, and
Section 6 concludes with a summary of results and
policy implications.

2. Literature review

The concept of household financial fragility has
gained growing importance in the economic lit-
erature, especially after major crises such as the
2007-2008 global financial crisis and the COVID-19
pandemic. These events exposed how vulnerable
many households are to sudden income shocks and
unplanned expenses, underlining the broader mac-
roeconomic risks such fragility can pose. Financial
fragility at the household level affects not only im-
mediate well-being leading to reduced consumption,
missed payments, and reliance on informal networks
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but also has wider implications for financial stability
and the effectiveness of economic policy. Despite its
relevance, the literature does not offer a unified defini-
tion of household financial fragility. Instead, it is com-
monly viewed as a multidimensional phenomenon
that encompasses (1) debt-related risks, such as the
inability to meet financial obligations; (2) income con-
straints that prevent households from meeting basic
needs; and (3) limited capacity to absorb unexpected
shocks, such as medical emergencies or job losses.
This broader interpretation moves beyond traditional
measures of indebtedness and includes liquidity con-
straints, financial literacy, and access to informal sup-
port systems.

A range of studies have attempted to measure
household financial fragility using either objective or
subjective indicators. The first approach, based on ob-
jective indicators, includes measures such as the debt-
to-income ratio (DTI), the debt service-to-income ratio
(DSTI), and the volatility of income or assets. Research
by Hollo and Papp (2007), Brown and Taylor (2008),
Jappelli, Pagano, and Di Maggio (2008), and Ampudia,
Vlokhoven, and Zochowski (2016), among others, has
shown that these indicators are helpful in identifying
financial stress, but they often mask heterogeneity
between households. Albacete and Fessler (2010) and
Leika and Marchettin (2017) point out that aggregate
figures may overlook the different levels of risk faced
by households with similar DTI ratios but varying as-
set liquidity or access to credit. The second approach
focuses on subjective indicators obtained from house-
hold surveys. These indicators capture households’
self-assessed ability to cope with financial difficulties,
meet ends need, or handle an unexpected expense.
For example, Lusardi, Schneider, and Tufano (2011) in-
troduced a widely used survey measure that defines a
household as financially fragile if it is unable to come
up with $2,000 in 30 days. This survey-based meth-
odology was later developed by Brunetti, Giarda, and
Torricelli (2016), who emphasized the importance of
liquidity over total income, showing that some house-
holds may appear financially stable but are vulnerable
due to low levels of liquid assets.

The literature emphasizes that relying exclusively
on either objective or subjective indicators risks pro-
viding an incomplete picture of financial vulnerability.
Brunetti, Giarda, and Torricelli (2016) and Hasler and
Lusardi (2019) argue that an accurate assessment must
consider both sides of the household balance sheet,
assets and liabilities along with perceptions, prefer-
ences, and access to informal support. Subjective in-
dicators capture behavioral and psychological dimen-
sions of financial fragility, while objective indicators
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may fail to account for informal strategies households
use to cope with financial stress. Bialowolski and
Weziak-Bialowolska (2014) stress the value of integrat-
ing both types of indicators to capture the differences
between households that stem from socio-economic
characteristics, risk attitudes, and expectations about
the future.

Several studies provide empirical evidence sup-
porting these theoretical perspectives. Jappelli,
Pagano, and Di Maggio (2008) examined financial fra-
gility across European countries, assessing its determi-
nants and the role of institutional factors such as le-
gal efficiency and bankruptcy regulation. They found
that households with higher debt are more likely to
fall into arrears when facing macroeconomic shocks,
but strong institutions can help mitigate this risk.
Lusardi, Schneider, and Tufano (2011) revealed that
many American households are unable to withstand
even modest financial shocks, especially those with
low income, limited education, or weak financial lit-
eracy. These findings align with the theory of precau-
tionary savings, where risk-averse individuals aim to
build financial buffers to withstand future uncertainty
(Deaton 1992; Carroll 1997). Anderloni, Bacchiocchi,
and Vandone (2012) using a similar framework, con-
structed a financial vulnerability index for Italian
households and found that unsecured debt and high
debt service burdens increase fragility, while higher
education reduces it. Brunetti, Giarda, and Torricelli
(2016) deepened this approach by analyzing the im-
pact of portfolio composition, showing that families
with low liquidity even if their income covers expect-
ed expenses are more likely to be financially fragile.
Their study also highlights that informal borrowing
from family members is associated with higher fragil-
ity compared to formal credit sources. Clark, Lusardi,
and Mitchell (2020) examining American households
after the 2008 financial crisis, found that roughly half
of them were unable to cover a $2,000 emergency,
with fragility more common among young, female-
headed, and low-income households. Their findings
also documented coping strategies such as borrow-
ing from friends, working more hours, or selling pos-
sessions. More recently, Chen, Zeng, and Tam (2023)
investigated the role of social networks in reducing
financial fragility in China, showing that family and
informal connections can lower vulnerability by facili-
tating informal credit and improving financial literacy,
especially among highly indebted households.

While the existing literature offers valuable in-
sights into the determinants and measurement of
household financial fragility across a range of eco-
nomic contexts, relatively little is known about how
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these dynamics manifest in countries with distinct
structural and institutional characteristics, such as
Albania. The Albanian case is particularly notable due
to its high rate of homeownership, low financial di-
versification, limited access to formal credit markets,
and substantial reliance on informal support systems,
including remittances (Dushku and Frasheri 2021).
These features suggest that conventional indicators
may not fully capture the complexity of financial fra-
gility in this context and highlight the need for a tai-
lored, multidimensional approach.

This study contributes to the literature by provid-
ing the first empirical assessment of household fi-
nancial fragility in Albania, using data from the 2019
Albanian Household Wealth Survey. Adopting the
multidimensional framework proposed by Brunetti,
Giarda, and Torricelli (2016), the analysis integrates
both objective and subjective indicators to better ac-
count for the diverse channels through which vulner-
ability can emerge. Thus, the aim of this study is to ex-
amine the extent of financial fragility among Albanian
households and to assess how socio-economic char-
acteristics, asset structures, and informal financial sup-
port mechanisms particularly remittances influence
their capacity to cope with unexpected economic
shocks.

3. Methodology

As outlined above, the aim of this paper is to ana-
lyse how the socio-economic characteristics of house-
holds are associated with financial fragility, particular-
ly in cases where households may not face immediate
financial hardship but remain vulnerable to unex-
pected shocks or expenditures. These households, al-
though seemingly stable, can become financially frag-
ile due to a lack of liquidity or financial buffers.

To investigate which factors are correlated with
different household financial conditions namely fi-
nancially unconditional households, financially fragile
households, over-consumer households, and finan-
cially conditional households we estimate a multino-
mial logit model as follows:

Pr(y=m|x)
In Q. () :1n%=xﬁm|b .
form=1to]

Here, b denotes the base category used to normal-
ize the model?, allowing us to estimate parameters for
the remaining three categories. The model allows us
to calculate the expected probability of a household
falling into each financial status category, defined as:
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exp(”(m!b) Xf)

P(Y; =m|X;) = —
Py exp(B'(m|b) (Xi) (2)

In this specification, the dependent variable Y;
captures the financial status of household i, with four
possible outcomes: m=1, financially unconditional
households, m= 2, financially fragile households, m=3,
over-consumer households, m=4, financially condi-
tional households

The explanatory variables X; represent both
household-level socio-economic indicators and char-
acteristics of the reference person (household head).
These include demographic variables such as house-
hold size, gender, age, education level, and employ-
ment status, all included as qualitative indicators to
explore how financial conditions vary across different
socio-demographic groups.

To account for household financial behaviour and
inclusion, we incorporate qualitative variables indicat-
ing whether the household has a mortgage, consumer
loan, informal debt (i.e., debt to others), owns a bank
account, or holds real estate beyond the main resi-
dence. These indicators are intended to capture the
role of financial inclusion and portfolio diversification
in a household’s ability to absorb financial shocks. The
ownership of secondary assets also serves as a proxy
for risk preference and investment behaviour.

Following Campbell (2006), the structure of house-
hold assets, particularly homeownership can influence
portfolio choices through two competing effects. The
wealth effect suggests that owning a home may en-
courage investment in riskier assets, as the perceived
wealth enables greater risk-taking. In contrast, the
crowding-out effect posits that households heavily in-
vested in illiquid assets (like their primary residence)
may avoid additional risky or illiquid investments due
to limited remaining wealth (Chetty and Szeidl 2010;
Chetty, Sandor, and Szeidl 2017; Li, Brounen, Li, and
Wei 2022).

Furthermore, we include variables capturing fam-
ily ties, specifically income received from migrants,
to explore the relationship between remittances and
household financial fragility. Remittances are an im-
portant component of household income in Albania
and are known to reduce poverty and provide financial
resilience at both the micro and macro levels (Dushku
and Frasheri 2021). Including this variable allows us to
assess whether remittance-receiving households are
better positioned to withstand unexpected financial
shocks.
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4, Data

As mentioned above, one of the main issues re-
lated to household financial fragility is the lack of a
uniform and standard definition, which has led to the
examination of its various aspects. The assessment
of financial fragility among Albanian households is
based on the approach proposed by Brunetti, Giarda,
and Torricelli (2016), who define financially fragile
households as those unable to afford an unexpected
expense. This approach has several advantages com-
pared to others: first, it analyses all households with-
out focusing on specific groups such as those with
debt or belonging to certain age groups; second, it re-
lies on quantitative data, thus avoiding biases related
to household self-perception of their financial situ-
ation; third, it distinguishes between expected and
unexpected expenses, thereby capturing short-term
financial problems; and fourth, it takes into account
how household portfolio composition influences fi-
nancial behaviour.

Following Brunetti, Giarda, and Torricelli (2016), in
this paper we define financially fragile households as
those that can afford expected expenses but do not
have sufficient liquid assets to cover unexpected ex-
penses. According to this approach, household classi-
fication is based on two criteria: (i) whether household
income is sufficient to meet expected expenses, and
(ii) whether liquid assets are sufficient to meet poten-
tial unexpected expenses.

Based on these criteria, households are catego-
rized into four groups: unconditional households, fi-
nancially fragile households, over-consuming house-
holds, and conditional households.

1. Unconditional households have income equal
to or greater than expected expenses and lig-
uid assets equal to or greater than unexpected
expenses.

2. Financially fragile households have income
equal to or greater than expected expenses but
liquid assets less than unexpected expenses.

3. Over-consuming but liquid households earn
less than they consume but have liquid assets
equal to or greater than unexpected expenses.

4. Conditional households earn less than they con-
sume and have liquid assets less than unexpect-
ed expenses.

Household income refers to the total annual net
disposable income. Expected expenditures include
planned expenses such as household spending on
goods and services, rent, maintenance, and insurance.
Liquid assets encompass the total value of readily
available financial resources. Unexpected expenses
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refer to unplanned costs, including maintenance of
the house or car, medical emergencies, temporary in-
come loss, or wage reductions.

The main data source for this analysis is the de-
tailed dataset from 2,106 households collected in the
first round of the Albanian Household Wealth Survey,
conducted by the Bank of Albania in 2019. This com-
prehensive survey captures various aspects of house-
hold wealth, including real and financial assets, con-
sumption, savings, investments, debt levels, income,
and expenses. Its detailed information allows for a
thorough classification of households into the four
financial conditions described above, and facilitates
profiling based on socio-economic characteristics.
Further details on the questionnaire, methodology,
and results are provided by Dushku and Cami (2022).
The data sample is randomly selected and representa-
tive at the national and population levels.

Expected household expenses include monthly
spending on food (both inside and outside the home),
electricity, water, internet, and other utilities, which are
converted into annual figures. According to estimates
by Dushku and Cami (2022), expected expenses aver-
age approximately 80% of total household income.
Consistent with Lusardi, Schneider, and Tufano (2011)
and Brunetti, Giarda, and Torricelli (2016), unexpected
expenses are defined as those resulting from shocks
such as health problems or job loss, and are proxied
by the median monthly household income, which in
our sample equals ALL 59,862. Liquid assets consist
of funds held in current accounts and time deposits,
excluding cash holdings, which were not reported in
the survey. Given the low reported incidence of liquid
asset ownership, we approximate liquid assets as the
difference between household income and total ex-
penses for goods and services.

Table 1 presents general characteristics of
Albanian households, including debt exposure, port-
folio composition, and education levels. The average
household size is 3.7 members; with a reference per-
son whose average age is 58.5 years; 78% of these ref-
erence persons are male. Over half have only primary
education, 36% have completed high school, and 11%
hold a university degree or higher. Regarding employ-
ment status, 44% are employed or self-employed,
37% retired, and 13% unemployed. Considerable
heterogeneity exists among households in terms of
income and wealth: annual household income aver-
ages around 1 million ALL, while total wealth (real and
financial) averages about 6 million ALL. Nearly 90% of
households own their primary residence, which repre-
sents the most important household asset.

Financial inclusion is relatively low: only 4% and
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Table 1. Descriptive statistics on household and their reference person

Variables Average Std. Dev. Min Max
Gender: Male 77.1% 0.4 0 1
Age (years) 56.2 14.7 19 92
Marital status, married 81.1% 0.4 0 1
Years of education 10.1 35 0 21
Levels of educations

Primary education 51.5%

Secondary education 35.9%

Tertiary education 12.5%

Occupation status (as % of total reference persons)

Employed/Self-employed 46.9%

Unemployed 15.0 %

Retired &others 38.2%

Household size 37 1.7 1 17
Total household income (ALL million) 1.0 0.9 0.0 12.9
Household wealth (ALL million) 6.2 3.9 0.6 39.8
Having a mortgage loan 0.039 0.2 0 1
Having consumer loans 0.058 0.2 0 1
Having debts towards others 0.14 03 0 1
Owning the main dwelling 0.93 0.3 0 1
Owning other real estate properties 0.36 0.5 0 1
(house, land, apartment etc.)

Household receiving-remittances 0.23 0.42 0 1

Source: Albanian Household Wealth Survey (AHWS), 2019, author’s calculations

5% of households have mortgage and consumer
loans, respectively, while 12.5% have borrowed from
informal sources. These features make Albania an in-
teresting case for studying financial fragility, char-
acterized by low financial inclusion, limited debt
exposure, lower education levels, and high rates of
homeownership. Additionally, 23% of households re-
ceive income from immigrants, making remittances
the second most important source of household in-
come and highlighting their role in consumption and
saving decisions (Dushku and Frasheri (2021)).

Based on household-level data and following the
classification methodology proposed by Brunetti,
Giarda, and Torricelli (2016), households in Albania
are grouped into four categories (Graph 1). The data
reveal that approximately 59% of households are fi-
nancially fragile, 31% are unconditional, 10% are
conditional, and less than 1% are over-consuming
households. Financially fragile households are not
inherently vulnerable, as they possess sufficient in-
come to cover expected expenses; however, they
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lack adequate liquid assets to manage unexpected
expenses. Consequently, any sudden shock such as
job loss, unforeseen medical costs, temporary income
reductions, or salary cuts can push these households
into financial distress.

The second largest group consists of uncondi-
tional households, comprising 31% of the total sam-
ple. These households have sufficient income to cover
both expected and unexpected expenses. Conditional
households represent around 10% of the total and
are characterized by insufficient income and liquidity
to cover both expected and unexpected costs. Over-
consuming households account for less than 1% of
the population and are therefore excluded from the
empirical analysis due to their minimal representation.

Table 2 presents key characteristics of the refer-
ence person and household composition for the three
main groups: unconditional, financially fragile, and
conditional households. Several similarities and differ-
ences emerge. Notably, financially fragile households
exhibit higher exposure to all forms of borrowing.
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Graph 1: Classification of household type
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Their reference persons tend to be older on aver-
age and have lower levels of education compared to
other groups. Additionally, financially fragile house-

holds show a greater propensity to own secondary

Table 2. Characteristics of the reference person and family by main groups

10,0%

Constrained

real estate and receive income from immigrants, high-
lighting the significance of family ties and remittances
in their financial strategies.

Household types Unconstrained Financially fragile Constrained
Household size 3.36 3.24 3.23
Gender or reference persons (Male) 75.5% 78.1% 75.7%
Age of reference person 58.34 58.79 55.83
Level of education of reference person 11.71 9.88 9.91
(years)

Percentage of reference persons by level of education

Primary education 42% 56% 57%
Secondary education 39% 35% 36%
Tertiary education 20% 8% 7%
Labor status of reference person

Unemployed 9% 13% 30%
Employed 46% 45% 38%
Retired 45% 43% 33%
Having debts towards others (as % all 21% 65% 14%
households that have a debt)

Having a mortgage loan (as % of total 23% 54% 23%
households having a mortgage debt)

Having a consumer loan (as % of total 28% 61% 12%
households having a consumer loan)

Percentage of households having other real 33% 57% 10%
estate properties despite main residence

Percentage of households receiving 40% 52% 8%
remittances

Source: Albanian Household Wealth Survey (AHWS), 2019, author’s calculations
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5. Estimation results

Before estimating the model, we tested for multi-
collinearity among the explanatory variables. The cor-
relation coefficients are generally low to moderate,
and all VIF values are below the conventional thresh-
old of 10, indicating that multicollinearity is not a con-
cern and the explanatory variables can be reliably in-
cluded in the multinomial logit model.

Table 3 presents the estimates obtained from the
multinomial logistic regression, focusing specifically
on the average marginal effects of each explanatory
variable on the probability that a household is fi-
nancially fragile. The results indicate that as the level
of education increases, the likelihood of a house-
hold being financially fragile decreases. This finding
aligns with previous studies (Lusardi, Schneider, and
Tufano 2011; Halser and Lusardi 2019; Clark, Lusardi,
and Mitchell 2020), which emphasize that individu-
als with higher education levels are generally better
equipped to manage their finances and withstand
unexpected financial shocks. Higher education is also
associated with improved career prospects and higher
income levels, contributing to greater financial stabil-
ity against shocks (Lusardi and Mitchell 2008; Lusardi,
Schneider, and Tufano 2011; Brunetti, Giarda, and
Torricelli 2016; Halser and Lusardi 2019).

Regarding marital status, being married signifi-
cantly reduces the probability of a household being
financially fragile compared to other marital statuses.
Interestingly, employment status shows that both em-
ployed and retired households have a higher prob-
ability of financial fragility, suggesting that in Albania,
households are vulnerable to unexpected shocks re-
gardless of whether the reference person is currently
working or retired.

No significant relationship was found between
having a mortgage loan, consumer loan, or outstand-
ing debts to others and the likelihood of being finan-
cially fragile. Similarly, owning a second real estate
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property shows a negative correlation with financial
fragility but lacks statistical significance.

In the second and third columns of Table 3, two
dummy variables were included: one indicating
whether the household receives income from immi-
grants (remittances), and another indicating whether
the household has access to a bank or deposit ac-
count. The results show that households receiving re-
mittances and those with financial access are less like-
ly to be financially fragile. These findings underscore
the importance of family ties and remittances in cush-
ioning households from unexpected shocks, as well
as the critical role of financial inclusion in enhancing
household resilience. These conclusions are consistent
with extensive literature on the subject (Chen, Zeng,
and Tam 2023; Demirgi¢-Kunt and Klapper 2013).

To verify the robustness of our results, we esti-
mated a logistic regression model where the depend-
ent variable equals one if the household is financially
fragile and zero otherwise (Table 4). In the last three
columns, we employed an alternative definition of
household financial fragility proposed by Lusardi,
Schneider, and Tufano (2011), which classifies house-
holds as financially fragile if they have less than three
months’ savings to cover their necessary expenses.

The results presented in the first three columns
confirm the findings from the multinomial regres-
sion, emphasizing the significant role of the reference
person’s education level in reducing the probability
of financial fragility. Additionally, the results reaffirm
the positive impact of remittances in lowering the
likelihood of households being financially fragile and
improving their capacity to withstand unexpected fi-
nancial shocks. This highlights the crucial role of fam-
ily members and relatives living abroad, not only in
poverty reduction (Dushku and Frasheri (2021)) but
also in alleviating short-term financial vulnerabilities
of Albanian households.
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Table 3. Determinants of being financially fragile
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Average marginal Average marginal Average marginal

effect effect effect
Household size 0.00776 0.00403 0.0113
p-value (0.328) (0.614) (0.127)
Marital status: married -0.156™" -0.155* -0.171*
p-value (0.016) (0.019) (0.008)
Cohabiting -0.0564 -0.0785 -0.0785
p-value (0.847) (0.812) (0.805)
Widow -0.139" -0.136* -0.153*
p-value (0.056) (0.064) (0.033)
Divorced -0.00538 -0.0245 -0.0975
p-value (0.959) (0.820) (0.385)
Gender of reference person (Male) 0.0160 0.0155 0.0131
p-value (0.625) (0.636) (0.677)
Age -0.00204 -0.00192 -0.00110
p-value (0.116) (0.139) (0.374)
Primary level of education (base: Secondary level of education) 0.0738*** 0.0756** 0.0375
p-value (0.002) (0.002) (0.101)
Tertiary level of education (base: secondary level of education) -0.178™* -0.182** -0.116™*
p-value (0.000) (0.000) (0.003)
Labor status: Employed 0.0718* 0.0649° 0.0880*"
p-value (0.047) (0.073) (0.010)
Labor status: Retired& Others 0.0933* 0.0907** 0.0808**
p-value (0.024) (0.029) (0.040)
Having debts towards others 0.0409 0.0450 -0.000916
p-value (0.236) (0.195) (0.978)
Having a consumer loan 0.0530 0.0493 0.0526
p-value (0.330) (0.370) (0.371)
Having a mortgage loan -0.0271 -0.0327 -0.00306
p-value (0.667) (0.601) (0.962)
Having other real estate properties -0.0381 -0.0328 -0.0306
p-value (0.105) (0.164) (0.167)
Receiving remittances -0.0685""* -0.0680"**
p-value (0.008) (0.005)
Financial access -0.357"**
p-value (0.000)
Pseudo R? 0.0515 0.0602 0.1540
N 1971 1971 1971

p-values in parentheses,” p < 0.05, ™ p < 0.01, ™ p < 0.001

Source: Albanian Household Wealth Survey (AHWS), 2019, author’s calculations
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Table 4. Robustness checks for households of being financially fragile

Financially fragile households (Brunetti, Financially fragile households
Giarda, and Torricelli (2016),) (less than 3 months of saving
(1) (In (1) (IV) (V) (V1)

Household size 0.00576 0.00179 0.00850 -0.00329 -0.00854 -0.00645
p-value (0.461) (0.820) (0.2417) (0.653) (0.244) (0.373)
Marital status: Married -0.112* -0.113 -0.127* -0.170* -0.185™* -0.189™"
p-value (0.099) (0.101) (0.052) (0.050) (0.031) (0.027)
Cohabiting -0.0378 -0.0132 -0.0647
p-value (0.900) (0.963) (0.800)
Widow -0.0811 -0.0806 -0.0992 -0.107 -0.118 -0.122
p-value (0.281) (0.287) (0.165) (0.252) (0.203) (0.186)
Divorced 0.0416 0.0233 -0.0515 0.00966 -0.0431 -0.0696
p-value (0.693) (0.828) (0.631) (0.940) (0.734) (0.575)
Gender of reference person (Male) 0.0270 0.0262 0.0226 0.0176 0.0179 0.0183
p-value (0.412) (0.427) (0.468) (0.590) (0.579) (0.571)
Age -0.00186 -0.00174 -0.000867  -0.00423** -0.00406"** -0.00379"**
p-value (0.146) (0.173) (0.471) (0.000) (0.001) (0.001)

Primary level of education (base: 0.0747*"* 0.0750""* 0.0371 0.0773** 0.0785"* 0.0649"**
secondary level of education)

p-value (0.002) (0.002) (0.102) (0.001) (0.001) (0.006)
Tertiary level of education (base: -0.188"** -0.191** -0.110** -0.117** -0.120"** -0.105™**
Secondary level of education)

p-value (0.000) (0.000) (0.004) (0.000) (0.000) (0.001)
Labor market status -Employed 0.0661" 0.0548 0.0776" -0.0968""* -0.114™ -0.110™*
p-value (0.066) (0.128) (0.022) (0.009) (0.002) (0.003)
Labor market status -Retired& 0.0860"* 0.0804" 0.0701" -0.0223 -0.0333 -0.0389
Others

p-value (0.039) (0.053) (0.075) (0.607) (0.448) (0.371)
Having debts towards others 0.0351 0.0389 -0.00290 0.0206 0.0270 0.0130
p-value (0.303) (0.253) (0.928) (0.534) (0.413) (0.692)
Having a consumer loan 0.0503 0.0463 0.0450 0.0110 0.00735 0.00526
p-value (0.350) (0.391) (0.407) (0.826) (0.883) (0.916)
Having a mortgage loan -0.0709 -0.0788 -0.0322 -0.0838 -0.0916 -0.0809
p-value (0.224) (0.176) (0.580) (0.187) (0.147) (0.198)
Having other real estate -0.0443* -0.0379 -0.0344 -0.00811 -0.000409  -0.0000309
properties

p-value (0.059) (0.107) (0.115) (0.722) (0.986) (0.999)
Receiving remittances -0.0820"**  -0.0851*** -0.109™* -0.110™"
p-value (0.001) (0.000) (0.000) (0.000)
Financial access -0.503** -0.166™*
p-value (0.000) (0.000)
Pseudo R2 0.0246 0.0284 0.1227 0.0358 0.0450 0.0570
N 1963 1963 1963 1715 1715 1715

Source: Albanian Household Wealth Survey (AHWS), 2019, author’s calculations
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6. Final remarks

Understanding household financial fragility is
crucial not only for individual well-being but also for
broader economic and social stability. Households
that are unable to cope with unexpected expenses
are more likely to experience long-term financial in-
security, reduced consumption, and downward mo-
bility. This study, using data from the first wave of the
Albanian Household Wealth Survey (2019) and follow-
ing the framework proposed by Brunetti, Giarda, and
Torricelli (2016), highlights that nearly 60% of Albanian
households are financially fragile. The findings indi-
cate that household vulnerability is strongly associ-
ated with lower levels of education, limited financial
access, and the absence of income from remittances.

One of the most important implications of the
analysis is the strong protective role played by edu-
cation. Households led by individuals with higher
levels of education are significantly less likely to be
financially fragile. This suggests that financial fragil-
ity is not merely a function of income but also of how
households understand and manage their financial
resources. In this regard, enhancing financial literacy
becomes a vital policy tool. Policymakers should con-
sider embedding financial education within the na-
tional education system, starting from primary levels
and extending to adult learning and community out-
reach programs. These efforts should focus on practi-
cal financial skills such as budgeting, managing debt,
and building savings which are essential for navigat-
ing economic shocks. A financially literate population
is more likely to engage with formal financial institu-
tions, undertake long-term financial planning and
avoid costly borrowing practices, thereby improving
overall household resilience.

Another key finding of this study is the positive as-
sociation between remittances and reduced financial
fragility. Households that receive income from family
members abroad are better positioned to withstand
unexpected expenses, underscoring the vital role of
migrant networks in supporting economic stability.
Remittances serve not only as a buffer during crises
but also to smooth consumption and invest in hous-
ing, education, or small businesses. To strengthen this
channel, policymakers should aim to reduce the cost
of remittance transfers and facilitate the formalization
of these flows. Moreover, encouraging remittance-re-
ceiving households to use these funds for savings and
investment possibly through targeted financial prod-
ucts or matched savings schemes can multiply their
developmental impact and further enhance house-
hold resilience.

The results also show that access to formal
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financial services is associated with a lower likelihood
of financial fragility. This reinforces the importance of
financial inclusion as a policy priority. Promoting ac-
cessible banking, expanding digital financial infra-
structure, and ensuring that low-income and rural
households are not excluded from financial products
can significantly improve the capacity of households
to cope with unforeseen events.

In sum, this study provides evidence that educa-
tion, remittances, and financial access are key pillars
for building household financial resilience in Albania.
With the forthcoming second wave of the Household
Wealth Survey, future research will allow for a dynamic
analysis of financial fragility over time and provide fur-
ther insights into the stability of these relationships.
Nonetheless, the current findings already offer clear
guidance for policy interventions aimed at strength-
ening the financial security of Albanian households.

Endnotes

1. The multinomial logit model makes the so-called
Independence of Irrelevant Alternatives (IIA) assump-
tion, meaning that the odds do not depend on the
other alternatives that are available. Performing both
the Hausman and the Small-Hsiao tests, we found evi-
dence against the IlA hypothesis. This hypothesis can
be relaxed, but this generally leads to conceptually and
computationally more complicated models so that, as
a result, in applied work “the multinomial logit model
is the most frequently used nominal regression model”
(Long and Freese, 2006, p. 223). For additional details on
the IlA and on the possible solutions in case of its rejec-
tion, see Long and Freese (2006), p. 243.

2. Since InQp, (x) = In1 =0, it must hold that Bb|b = 0,
therefore the log odds of an outcome or a condition
compared to itself are 0, thus the effects of each variable
random must also be 0.
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Annex
Table A1. Correlation summary
Gender of ) ) ) Having .
Household Household Marital reference Education SEE N e other real Recelylng Financial
. . Laborstatus ~ towards  consumer  mort- remitt-
vulnerability size status person level estate access
others loan  gageloan . ances
(Male) properties
Household
. 1

vulnerability

Household size 0.0204 1

Marital status 0.0112  -0.256*** 1

Gender of reference 0018 0169 -0.449%%% 1

person (Male)

Age -0.0840%** -0.310%**  0.291***  0.0129 1

Education level -0.155%**  -0.0229  -0.0970***  0.00529 -0.161*** 1

Labor status 0145 02617 0207 0.0385  0.595%** -0.0880%** 1

Having debts 00833  0.140%* -0.0631%* 0.0537% -0.122°%%  -0.0550% -0.0907%** 1

towards others

:11:"9“0"5“”"” 000579  0.127%%*  -0.0391 000265 -0.0997*** 00539% -0.0829*** 000757 1

Having a " N "

0.0558 0.0526 0.0066 0.00467  -0.0426 0.0440 -0.0315 0.0203  -0.0056 1

mortgage loan

Havingotherreal - 1) 0 g —00966"% 0121 00030 0157 0032  0054* 00206 00292 1

estate properties

Receiving

. -0.108%**  -0.181***  0.0628** -0.0599** 0.138***  -0.0624** 0.0753***  0.0163  -0.0417 -0.0629** 0.0689** 1

remittances

Financial access -0.395%**  0.0548*  -0.0520*  -0.0001 -0.0404  0.223***  -0.0391 -0.0685** 0.0266 0.0554* -0.0056 -0.0435*
Table A2. Variance Inflation factor

Variable VIF 1/VIF

Age 1.87 0.5339

Employment status 1.65 0.6054

Marital status 1.47 0.6814

Gender 1.34 0.7465

Household size 1.26 0.7939

Education level 1.11 0.9041

Access to bank account 1.06 0.9413

Receiving remittances 1.06 0.9421

Owns other real estate 1.05 0.9497

Has informal debt 1.04 0.9572

Has consumer loan 1.02 0.9767

Has mortgage loan 1.01 0.9903

Mean VIF 1.25
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Abstract

The most crucial question in strategic management is the role of the top management team (TMT) in a com-
pany’s overall success. Empirical studies support the thesis that the TMT plays an important role in defining

companies’ outputs, thereby focusing on TMT structure. The research question of this paper is as follows:

What is the impact of TMT heterogeneity on large companies’ performance in Croatia? The authors em-
ployed a secondary quantitative approach. A panel analysis was conducted from 2015-2020. The research

included 62 large companies that met the requirements. The results indicated a positive impact of gender

and cultural heterogeneity on companies’ performance, as measured by return on assets (ROA). In the return
on sale (ROS) model, a positive impact of TMT heterogeneity is not indicated. This paper contributes by iden-

tifying the TMT structure from heterogeneous aspects in Croatia and analysing the impact of heterogeneity

on companies’ performance in line with the recom-
mendations for defining the TMT structure.

Keywords: top management team, TMT heteroge-
neity, companies’ performance

JEL Classification: G34, M14

1. Introduction

By separating the ownership and management of
the company and hiring company managers, owners
face the challenge of establishing top management
teams (TMTs) to advance their ownership interests.
Waldman, Javidan, and Varella (2004) claim that stra-
tegic management in the last few decades has fo-
cused on researching TMTs and their impact on strat-
egy development and company performance. Upper
echelons theory (UET) was developed to explain the
role and operations of the TMT in managing the com-
pany, and it serves as the fundamental theoretical
framework in strategic management (Tipuri¢ 2014).
This theory emphasizes the impact of TMT demo-
graphic heterogeneity on the company’s outputs, and
this heterogeneity serves as a proxy for TMT cognitive
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heterogeneity (Angriawan 2009).

Highlights of TMT' demographic characteristics
beyond psychological characteristics were crucial dur-
ing the development of UET (Hambrick and Mason
1984). The concept of organizational demography was
developed by Pfeffer. The concept is based on the col-
lection of individual data in the company, but it also
describes company characteristics. According to UET,
the cognitive heterogeneity of the TMT strengthens
TMT competence in data processing and decision-
making, thereby improving company performance
(Hambrick and Mason 1984). Therefore, Kraiczy, Hack,
and Kellermanns (2015) states that the individual in-
terpretation of current situations by managers in
which they are operating directly impacts their behav-
iours and strategic choices, whereas Chin, Hambrick,
and Trevino (2013) claim that the basic postulate of
UET is that the difference between companies’ perfor-
mance arises from manager heterogeneity.

Numerous researchers have identified the im-
pact of TMT heterogeneity on company performance
(Marimuthu and Kolandaisamy 2009; Wang, He, and
Zhou 2016; Lo, Wang, and Zhan 2019; Cambrea et al.
2017; Triana, Miller, and Trzebiatowski 2014; Chen
and Liu 2018); this impact is regarded as mostly posi-
tive (Pfeffer 1985; Naranjo-Gil, Hartmann, and Maas
2008) because of new market entry (Diaz-Fernandez,
Gonzdlez-Rodriguez, and Pawlak 2014), innovative
strategic approaches (Talke, Salomo, and Rost 2010),
and companies’ diversification (Pitcher and Smith
2001). Today, managers operate in extremely dy-
namic environments, and they are confronted with a
high level of heterogeneity. In accordance with this
literature, the research aims were defined as follows:
(1) identify TMT demographic heterogeneity level in
large Croatian companies and (2) examine the impact
of TMT heterogeneity on large Croatian companies’
performance. The structure of the paper is as follows:
Section 2 provides a literature review on UET and het-
erogeneity, Section 3 describes the empirical method-
ology applied, Section 4 discusses empirical results.
Finally, Section 5 concludes the paper with notable
implications and further research recommendations.

2. Literature review

Two basic questions in strategic management are
why differences exist between companies’ strategies
and why some companies are more successful than
others (Anwar Quttainah 2015). One crucial issue for
companies is how to define TMT composition. A TMT
is considered balanced when its members come from
different fields, which increases its efficiency (Hassan
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and Marimuthu 2016). A TMT can be regarded as a
decision-making entity involved in companies’ ac-
tivities related to competitiveness (Yoon, Kim, and
Song 2016). Top managers are individuals with the
power and authority to make strategic decisions
within the company (Yoon, Kim, and Song 2016), de-
fine resource-allocation decisions, and select projects
and goals (Ruiz-Jiménez, Fuentes-Fuentes, and Ruiz-
Arroyo 2016). Therefore, managers can be considered
the most significant resource for companies (Kamran
2012), and company development depends on the
power of top management (Wang, He, and Zhou
2016). Hambrick (2007) states that understanding why
companies behave as they do requires examining the
most powerful actors: top managers. Management
is responsible for external and internal company ac-
tivities, with some limitations in power (Igbal, Ahmad,
and Li 2021).

UET, developed by Hambrick and Mason (1984),
presents a model in which top managers play a cru-
cial role in defining a company’s outputs (Carpenter,
Geletkancz, and Sanders 2004; Tipuri¢ 2014; Kraiczy,
Hack, and Kellermanns 2015). According to Dang and
Vo (2014), the research has identified a significant re-
lationship between TMT demographic characteris-
tics and company operations. Accordingly, Shen and
Zhuo (2022) claim that the cognitive processes of
TMT members, influenced by demographic charac-
teristics, shape company strategy. Neely et al. (2020)
state that, over the past 35 years, UET has remained
among the most significant perspectives in strategic
management, and current papers in this field provide
evidence of its relevance.

The three elements of UET are limited rationality,
measured characteristics, and TMT responsibility (Lee,
Choi, and Moon 2018). The major idea of UET is that
“strategic choices are more of the outcome of behav-
ioural factors than that of mechanical calculation for
economic optimization” (Chuang, Nakatani, and Zhou
2009, p. 186). UET defines a company’s outputs and
performance level partially based upon managers’
characteristics (Hambrick and Mason, 1984; Alazzani,
Hassanein, and Aljanadi 2017). The theory assumes
that people with a high degree of impact in compa-
nies, top managers, contribute to formulating and
defining strategic decisions on the basis of their val-
ues and intellect (Thambugala and Rathwatta 2021),
respectively, according to their individual preferences
or preconceptions (Mehrabi, Coviello, and Ranaweera
2021). Chadwick and Dawson (2018) define cognitive
frames as personal interpretations of the environ-
ment shaped by an individual’s experiences, values,
and personality. Therefore, top managers’ decisions
are not always driven by utility maximization because

South East European Journal of Economics and Business, Volume 21 (1) 2026
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of the managers’ individual cognitive frames and val-
ues (Lee, Choi, and Moon 2018). Cognitive frames and
values affect the filtering and perception of informa-
tion; therefore, they influence an individual manag-
er's perception of alternatives and business decisions
(Plockinger et al. 2016). In line with these statements,
TMT composition directly impacts the potential per-
formance of companies (Moreno-Gémez, Lafuente,
and Vaillant 2018).

In their model, Hambrick and Mason (1984) high-
light group characteristics, which are the results of the
social experiences of every group member since they
impact the development of values and perceptions.
Furthermore, the authors state that the discourse
on group heterogeneity has roots in the sociologi-
cal research about cohorts and claim that the demo-
graphic concept can apply to subgroups such as TMTs.
Heterogeneity is expected to have a positive impact
on profitability in turbulent and unstable environ-
ments, which are the conditions under which most
companies currently operate (Hambrick and Mason
1984; Roberts 2018). UET defines two basic ideas. The
first is that TMT characteristics have a stronger impact
than individual manager characteristics do because
leadership is a common activity among team mem-
bers, and collective abilities, interactions, and cogni-
tion across the entire TMT shape strategic behaviour.
The second idea is related to using demographic char-
acteristics as proxy variables for TMT cognitive frames
because conventional psychological data about man-
agers are difficult to collect (Hambrick 2007). Various
authors identify the following demographic charac-
teristics in research: age, organizational tenure, func-
tional background, educational level, socioeconomic
roots, financial position, and group heterogeneity
(Hambrick and Mason 1984). Abatecola and Cristofaro
(2018) claim that, over the years, scientists have ex-
panded the range of characteristics associated with
race, gender, and age.

This analysis considers tenure heterogeneity, func-
tional background heterogeneity, educational back-
ground heterogeneity, gender heterogeneity, and
cultural background heterogeneity comprehensively.
Tenure heterogeneity is defined as the hiring of man-
agers in TMT positions at different times (Chaganti et
al. 2016). Magnanelli, Paolucci, and Pirolo (2021) state
that this type of heterogeneity enables the exploita-
tion of advantages and the avoidance of the disad-
vantages that new and existing TMT members bring.
Therefore, this type of heterogeneity enables com-
pensation for differences in managers’ skills, experi-
ences, risk attitudes, and business familiarity during
strategic decision-making processes (Shakil and Abdul
Wahab 2023). Functional background heterogeneity

South East European Journal of Economics and Business, Volume 21 (1) 2026

is a proxy variable for the information, skills, knowl-
edge, and expertise that individuals bring to a group
(Williams and O'Reilly Il 1998). This variable indicates
experience; a major related premise is that this type of
heterogeneity is related to the diversity in knowledge
and skills of top managers (Diaz-Ferndndez, Gonzalez-
Rodriguez, and Pawlak 2014). Functional background
heterogeneity enhances the availability of expertise
across different fields, enabling a TMT to operate more
efficiently when faced with challenges.

Regarding educational background heterogene-
ity, Bai, Tsang, and Xia (2018) state that the research
supports the idea that university-level educations oc-
cur during sensitive periods for individuals, and this
experience has a strong impact and a permanent ef-
fect on future decision-making. Furthermore, manag-
ers’ educational backgrounds enhance entrepreneuri-
al skills, improve the information analysis process, and
develop cognitive skills (Kotorri and Krasniqi, 2018).
This type of heterogeneity can improve problem-
solving in a dynamic environment (Diaz-Ferndndez,
Gonzalez-Rodriguez, and Pawlak 2014), has a posi-
tive impact on differentiation strategy and the expan-
sion of the business field (Yang and Wang 2014), and
leads to knowledge heterogeneity (Kock and Talke
2012). Regarding gender heterogeneity, Chadwick
and Dawson (2018) state that compared with males,
females remain underrepresented in managing posi-
tions. Not only should the relationship between com-
pany performance and manager gender be studied
but so should the relationship between performance
and TMT gender heterogeneity (Moreno-Gémez,
Lafuente, and Vaillant 2018). The inclusion of females
on TMTs provides new sets of experience, thinking,
and perspectives about company strategies and initia-
tives (Kolev and McNamara 2020). Dezso and Gaddis
Ross (2012) claim that gender heterogeneity on TMTs
leads to better management activities and, conse-
quently, better company performance and that gen-
der heterogeneity can be considered an important as-
pect of a company (Alazzani, Hassanein, and Aljanadi
2017). With regard to cultural heterogeneity, changes
in workforce demographics and the high level of busi-
ness internationalization have resulted in significant
shifts in cultural heterogeneity on TMTs (Ponomareva
et al. 2022). Cultural values, beliefs, and norms are
significant because they influence how people work
in companies, and cultural heterogeneity enhances
learning by combining different perspectives and in-
terpretations to generate new solutions (Corritore,
Goldberg, and Srivastava 2020). Furthermore, Taborosi
et al. (2023) claim that national culture affects differ-
ent types of job performance.

TMT heterogeneity involves differences between
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TMT members linked to demographic characteristics
and the importance of cognitive aspects, values, and
experiences (Zhang 2007). The heterogeneity concept
assumes that both individual and group characteris-
tics, i.e.,, the TMT, are important (Prosvirkina and Wolfs
2021). In accordance with UET, TMT cognitive hetero-
geneity enhances their information-processing, de-
cision-making, and problem-solving abilities (Zhang
2007), thereby improving company performance
(Hambrick and Mason 1984). Yoon, Kim, and Song
(2016) highlight that ensuring differences in knowl-
edge and information is a basic postulate of TMT
heterogeneity. Previous research has shown that het-
erogeneity enhances TMT efficiency (Moreno-Gémez,
Lafuente, and Vaillant 2018) and influences entre-
preneurial behaviour positively (Su, Yang, and Wang
2022). High levels of creativity, innovation, and qual-
ity in the decision-making process and high flexibility
levels in everyday operations are expected outcomes
of TMT heterogeneity (Angriawan 2009). In addition,
homogeneity can lead to groupthink (Hambrick and
Mason 1984).

Numerous theoretical and empirical papers sup-
port TMT heterogeneity as a positive approach. Many
empirical studies have reported a significant, posi-
tive impact of TMT heterogeneity on company per-
formance, as measured by financial and nonfinancial
indicators. Furthermore, the studies show that demo-
graphic characteristics influence company strategy, in-
ternational activities, acquisition activities (Carpenter,
Geletkancz, and Sanders 2004), and strategic ap-
proaches to social responsibility (Thambugala and
Rathwatta 2021). Kock and Talke (2012) conducted re-
search across 317 companies operating in Europe and
the USA and reported a positive impact of TMT heter-
ogeneity on the strategic orientation towards innova-
tion, which affects company performance positively.
Meng, Yan, and Cao (2019) examined Chinese com-
panies listed on stock exchanges and reported that
functional background heterogeneity among TMTs
affects direct foreign investment positively. Byron
and Post (2016) conducted a meta-analysis including
26710 companies across 20 countries and identified
a positive impact of gender heterogeneity on boards
with respect to companies’ social responsibilities.
Companies with more women on their management
boards achieve better social responsibility outcomes
and greater prestige. Therefore, on the basis of the
abovementioned statements by different authors, it
can be concluded that TMT heterogeneity impacts the
definition of company strategy.

Certo et al. (2006) and Magnanelli, Paolucci, and
Pirolo (2021) observed a positive impact of TMT tenure
heterogeneity on company performance. Empirical
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studies by Certo et al. (2006), Cannella, Park, and Lee
(2008), and Auden, Shackman, and Onken (2006)
revealed a positive impact of TMT functional back-
ground heterogeneity on companies’ performance.
Cambrea et al. (2017) and Akram et al. (2020) identi-
fied the positive impact of TMT educational back-
ground heterogeneity. The literature on TMT gender
heterogeneity has shown a positive impact on com-
panies’ performance (Dezso and Gaddis Ross 2012;
Cambrea et al. 2017; Chadwick and Dawson 2018).
Similarly, Lo, Wang, and Zhan (2019), Marimuthu and
Kolandaisamy (2009), Nielsen and Nielsen (2013), and
Akram et al. (2020) reported a positive impact of TMT
cultural heterogeneity on companies’ performance.
The formulated hypotheses are as follows:

H1. TMT heterogeneity has a positive impact

on the performance of large Croatian companies.

- H1l.a. TMT tenure heterogeneity has a positive
impact on the performance of large Croatian
companies.

- H1.b. TMT functional background heterogene-
ity has a positive impact on the performance of
large Croatian companies.

- H1.c. TMT educational background heterogene-
ity has a positive impact on the performance of
large Croatian companies.

- H1.d. TMT gender heterogeneity has a positive
impact on the performance of large Croatian
companies.

- H1.e. TMT cultural heterogeneity has a positive
impact on the performance of large Croatian
companies.

3. Methodology

The research sample included large Croatian
companies. According to Financial Agency’s online
database, info.biz, on November 26, 2020, an initial
research sample of large companies was defined.
The sample included all economic activities. The ini-
tial sample included 364 companies. In accordance
with the paper’s research aim and the heterogeneity
analysis, the final research sample consisted of large
companies with TMTs of at least three members (Lo,
Wang, and Zhan 2019). To obtain a balanced sample
and ensure the possibility of a heterogeneity analysis
in the study, companies in the sample had to meet the
following criteria: (1) the company continuously oper-
ated from 2015-2020, (2) the company was a limited
(Ltd.) or a joint-stock company, (3) the company had
a dualistic governance model, (4) and the company
continuously had three or more TMT members from
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2015-2020. The TMT was defined as the management
board. This board presents objective and unambigu-
ous indicators of membership in top management
(Thompson 1967; Mace 1971, according to Finkelstein
and Hambrick 1990), in line with the dualistic govern-
ance model typical of Croatian companies. After sec-
ondary research was conducted and data on the five
characteristics of heterogeneity among TMT members
were collected, the final research sample comprised
62 companies. The authors defined two research mod-
els (equations (1) and (2)) for two dependent variables.

ROA; = a0 + B1 HTENURE; ; + 82 HFBACKGROUND; ; +
B3 HEBACKGROUND;  + 34 GENDER, + 5 CULTURE; ;
+ B6 FSIZE,, + B7 ATENURE;, + B8 TMT SIZE;, + B9
INDUSTRY,  + U, + &, (1)

ROS; = a0 + 31 HTENURE;; + 32 HFBACKGROUND; ; +
B3 HEBACKGROUND; ; + B4 GENDER; ; + 5 CULTURE; ;
+ B6 FSIZE,, + B7 ATENURE;, + B8 TMT SIZE;, + B9
INDUSTRY,  + U; + € 2)

Company performance, a dependent variable in
the research model, is measured by financial indica-
tors. To measure company performance, two finan-
cial ratios are used: (1) return on assets (ROA), which
is net profit divided by total assets (Diaz-Ferndndez,
Gonzalez-Rodriguez, and Pawlak 2014) and (2) re-
turn on sales (ROS), which is net profit divided by to-
tal sales (Diaz-Fernandez, Gonzalez-Rodriguez, and
Pawlak 2014). These indicators are chosen in addition
to capital profitability because the research on UET
has identified greater volatility in capital profitabil-
ity indicators than in ROA and ROS (Diaz-Ferndndez,
Gonzdlez-Rodriguez, and Pawlak 2014). These varia-
bles were used in the research models of Lo, Wang, and
Zhan (2019), Cambrea et al. (2017), Diaz-Fernandez,
Gonzalez-Rodriguez, and Simonetti (2020), Harrison
et al. (2019), Mohr and Batsakis (2019), and Martino,
Rigolini, and D’Onza (2020).

The data on the independent variables were col-
lected at the individual level (for each TMT member)
and synthesized at the team level using heterogene-
ity measures to define heterogeneity across all of the
TMTs. The TMTs' tenure heterogeneity was calculated
by the coefficient of variation (Talke, Salomo, and
Rost 2010; Ormiston, Wong, and Ha 2021). The func-
tional background of all of the TMT members was
classified into eight categories according to Kock and
Talke (2012) and it was measured by the Blau index
(Ormiston, Wong, and Ha 2021). The educational back-
ground of all of the TMT members were classified into
six categories according to Pravilnik o znanstvenim i
umjetnic¢kim podrucjima, poljima i granama, br. 34/16,
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and it was measured by the Blau index (Ormiston,
Wong, and Ha 2021). The TMTs’ gender heterogene-
ity is the share of females on the TMTs divided by the
total number of TMT members (Byron and Post 2016).
The TMTs’ cultural heterogeneity was measured by the
proxy variable, team members’ nationality (Lo, Wang,
and Zhan 2019; Elron 1997; Cambrea et al. 2017;
Marimuthu and Kolandaisamy 2009).

Therefore, the following control variables were in-
cluded in the research model: company size (Fung et
al. 2020; Magnanelli, Paolucci, and Pirolo 2021), aver-
age tenure (Hsieh et al. 2018; Mohr and Batsakis 2019),
industry (Tanikawa and Jung 2016; Pemer, Borjeson,
and Werr (2020), and TMT size (Jiang et al. 2020; Wrede
and Dauth 2020). Company size is a control variable
because it is expected to impact performance (Nielsen
and Nielsen 2013) and the managerial discretion level
(Finkelstein and Hambrick 1990). Average tenure is a
control variable in situations in which TMT tenure het-
erogeneity is measured by the variation coefficient
(Carpenter and Fredrickson 2001). Industry is a con-
trol variable because different managerial discretion
levels are observed across industries (Finkelstein and
Hambrick 1990). Tipuri¢ (2020) observes lower mana-
gerial discretion levels in the telecommunications,
hospitality, gas and oil distribution, and utility indus-
tries and higher managerial discretion levels in the
fashion, food, and IT industries. Measuring TMT het-
erogeneity depends on TMT size (Wang, He, and Zhou
2016). TMT size is the total number of TMT members
(Marimuthu and Kolandaisamy 2009). The variables
are described in Table 1.

To test the paper’s hypotheses, panel data (bal-
anced panel) with time and range dimensions were
used. The range dimensions pertained to the 62 com-
panies, and the time dimension spanned from 2015-
2020. A panel data analysis was employed for several
reasons. It is applicable to the analysis of more vari-
ables across several time periods in cases of heteroge-
neity between companies (Gali et al. 2016). Therefore,
this analysis has been used in empirical studies con-
cerning UET (Kolev and McNamara 2020; Mohr and
Batsakis 2019; Jiang et al. 2020; Kaur and Singh 2019).
The paper’s hypotheses were tested using two re-
search models with the dependent variables ROA and
ROS. Before Hausman'’s tests were conducted to de-
termine whether the model is more appropriate with
fixed or random effects (Jiang et al. 2020), the suitabil-
ity of the models was assessed; i.e., the statistical as-
sumptions underlying the above analysis were tested.

The following diagnostic tests were subsequently
performed: normality, multicollinearity, linearity, auto-
correlation, and heteroskedasticity. The tests revealed
that the residuals were not normally distributed in
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Table 1. Variable in the study

Variable Measure

Source

Return on assets

(ROA) Net profit divided by total assets

Diaz-Fernandez, Gonzalez-
Rodriguez, and Pawlak (2014)

Return on sales (ROS) | Net profit divided by total sales

Diaz-Fernandez, Gonzélez-
Rodriguez, and Pawlak (2014)

TMT tenure heteroge-
neity (HTENURE)

The number of years that TMT member had spent in the
team up to year t (coefficient of variation)

Talke, Salomo, and Rost (2010)

TMT functional back-
ground heterogeneity

TMT members was classified into the following categories:
financial, marketing, human resource management, pro-
duction, research and development, information technol-

Kock and Talke (2012)

(INDUSTRY)

the others were labelled 2

(HFBACKGROUND) ogy, law, and others (Blau index)
'It;l;/lc'll'(efl:ucsgonal TMT members was classified into the following categories: | Pravilnik o znanstvenim i

9 . natural science, technical science, biomedical science and | umjetnickim podru¢jima, poljima i
heterogeneity health, human science, art, and others (Blau index) ranama, br. 34/16
(HEBACKGROUND) : rart 9 o
TMT gender hetero- | The share of females on the TMTs divided by the total
geneity (GENDER) number of TMT members Byron and Post (2016)
TMT cultural hetero- | Number of TMT members of non-Croatian nationality Marimuthu and Kolandaisamy
geneity (CULTURE) divided by the total number of TMT members (2009)
Company size (FSIZE) | Total assets Chen and Liu (2018)
Average tenure The average number of years that TMT members have .
(ATENURE) spent on the team in year t. Hsieh etal. (2018)
TMT size (TMT SIZE) The total number of TMT members gggrgr)\uthu and Kolandaisamy
Economic activit Industries with lower managerial discretion levels were

y labelled 0, those with higher levels were labelled 1, and Tipuric¢ (2020)

either model. However, Hair et al. (2006) and Tabchnick
and Fidell (2007) claim that in situations with more
than 200 observations, the present models have 372
observations. Therefore, both models exhibit autocor-
relation and heteroskedasticity, and adjustments were
made to address these results. Gujarati (2003), Hamid
Mohsin (2021), Yaffee (2005), and Abdul Wahab and
Hassan Shakil (2018) suggest the application of robust
standard errors and covariance (White). Hausman’s
test indicated that the model with a random effect
is more suitable for both of the dependent variables
(ROA & ROS). Accordingly, Cannella, Park, and Lee
(2008) argue that a random-effects model is more
suitable when the sample has stable independent
variables over time, as in the present model, because
TMTs in some companies are constant, so TMT hetero-
geneity does not change over time.

The results of the ROA model are presented in
Table 2. The ROA model revealed a positive and sig-
nificant impact of the TMT'’s cultural heterogeneity on
the company’s performance, as measured by the ROA
(B =0.0694; p<0.05). On the basis of these results, H1.e
is partially accepted. Furthermore, the results show a
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significant and positive impact of the TMT's gender
heterogeneity on company performance, as meas-
ured by ROA (B = 0.0694; p<0.05), thereby partially
supporting H1.d. The other variables that defined
TMT heterogeneity on the basis of tenure, functional
background, and educational background were insig-
nificant in the research model. On the basis of these
results, H1.a, H1.b, and H1c cannot be accepted.

The results of the ROS model are presented in
Table 3. The ROS model revealed a significant and
negative impact of the TMT's educational background
heterogeneity on company performance measured by
the ROS (B =-0.0879; p<0.05); thus, H1.c is not accept-
ed. The other variables that defined TMT heterogene-
ity—tenure, functional background heterogeneity,
and educational background—demonstrated no sig-
nificant effect in the ROS research model. The results
indicate a positive and significant impact of the TMT’s
gender and cultural heterogeneity on company per-
formance measured by the ROA. Consequently, H1,
TMT heterogeneity affects the performance of large
Croatian companies positively, is partially accepted.
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Table 2. Panel analysis results for the ROA model

Table 3. Panel analysis results for the ROS model

ROA Model coefficient ROS Model coefficient
Independent variables Independent variables
C 0.0380 C 0.0902
(0.2174) (0.1970)
TMT tenure heterogeneity -0.0155 TMT tenure heterogeneity -0.0200
(0.2816) (0.2237)
TMT functional background heterogeneity -0.0086 TMT functional background heterogeneity -0.0717
(0.8681) (0.3656)
TMT educational background heterogeneity | -0.0089 TMT educational background heterogeneity | -0.0879**
(0.7630) (0.0337)
TMT gender heterogeneity 0.0432%* TMT gender heterogeneity 0.0256
(0.0499) (0.2689)
TMT cultural heterogeneity 0.0694** TMT cultural heterogeneity 0.0163
(0.0110) (0.4765)
Company size 1.16E-12 Company size 9.56E-13
(0.2979) (0.3551)
Average tenure -0.0001 Average tenure -0.0009
(0.9066) (0.7910)
Industry -0.0073 Industry -0.0219*%
(0.4642) (0.0564)
TMT size 0.0053 TMT size 0.0215
(0.2021) (0.1894)

*p<0.1; **p<0.05; ***p<0.01

Source: Author calculators

4, Results and discussion

The analysis identified the positive and signifi-
cant impact of the TMT gender heterogeneity on
company performance measured by the ROA. Similar
results have been obtained in the literature: Dezso
and Gaddis Ross (2012), Cambrea et al. (2017), and
Chadwick and Dawson (2018). Ensuring gender heter-
ogeneity can have a positive impact, because includ-
ing women in TMTs leads to new experiences, think-
ing, and perspectives about company strategy and
initiatives (Kolev and McNamara 2020), which increas-
es creativity and innovation and improves the process
of decision-making (Wellalage and Locke 2013). These
results can be linked to requirements to include fe-
males in the higher management structure in compa-
nies at the European Union level, as in the rest of the
world, but empirical studies show that females are still
underrepresented in managing positions in compa-
nies (Chadwick and Dawson 2018).

It is important to highlight the positive impact of
TMT gender heterogeneity, which leads to differences
in the experience of and insights into certain business
aspects. In addition, these results can be interpreted as
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*p<0.1; **p<0.05; ***p<0.01

Source: Author calculators

females in companies facing the glass ceiling, who are
striving harder in business environments, education,
and specialization and are often gaining more busi-
ness experience than men in the same positions are.
For the past decade, gender heterogeneity in Europe
has been a focus. Additionally, when the Women on
Boards Directive was implemented in December 2022,
the focus was on larger companies (iod.com 2023), so
these results are crucial from an institutional perspec-
tive. Furthermore, the ROS model revealed an insignif-
icant effect of the TMT gender heterogeneity on com-
pany performance, which is consistent with the results
of Marimuthu and Kolandaisamy (2009).

The results indicate a positive and significant im-
pact of the TMT' cultural heterogeneity on company
performance measured by the ROA. Some studies
have produced identical results: Lo, Wang, and Zhan
(2019) and Akram et al. (2020). The positive impact of
cultural heterogeneity stems from the fact that cul-
tural values, attitudes, and norms significantly shape
how people perform their tasks, accelerate learning,
and combine diverse perspectives to generate new
solutions (Corritore, Goldberg, and Srivastava 2020). In
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addition, the positive impact of cultural heterogene-
ity can be observed in international experience, which
provides top managers with a broader range of expe-
rience in international business activities and thereby
improves business outcomes. The findings of Cambrea
et al. (2017) indicated that TMT cultural heterogeneity
had an insignificant impact on company performance,
as indicated by the ROS model.

The analysis indicated a significant negative
impact of TMT educational background heteroge-
neity company performance, as measured by the
ROS. Chen and Liu (2018) and Li, Zhang, and Zhang
(2015) reported similar findings. These results can be
linked to the social identity perspective, as noted by
Aboramadan (2020), because such heterogeneity can
reduce communication and team cohesiveness and
negatively impact company performance through
intrateam conflicts. Social identity theory has a pessi-
mistic view of heterogeneity (Mannix and Neale, 2005;
Kagzi and Guha, 2018 according to Vetchagool (2025).
Furthermore, Zhang, Wang, and Wang (2017) argue
that the direction of this heterogeneity is influenced
by the social context in which managers operate.
Differences in educational backgrounds among TMT
members can lead to different insights into business
activities, bring different fields into focus, and eventu-
ally reduce team communication, thereby reducing
TMT efficiency and company performance.

The other demographic dimensions—TMT tenure
heterogeneity, functional background heterogeneity,
and educational background heterogeneity—were
not identified as having a positive or significant im-
pact in either model (ROA and ROS), in line with the
findings of Diaz-Ferndndez, Gonzalez-Rodriguez, and
Pawlak (2014) and Certo et al. (2006). Moreover, these
dimensions have been shown to have both positive
(Tanikawa and Jung 2016) and negative effects (Chen
and Liu 2018). An explanation for these results could
be that TMTs in Croatian companies exhibit lower to
medium heterogeneity levels, which may affect the
research results. A common problem in UET studies
is inconsistent results (Nielsen 2010; Diaz-Fernandez,
Gonzalez-Rodriguez, and Simonetti 2020; Diaz-
Ferndndez, Gonzalez-Rodriguez, and Simonetti 2015).
Kokot, Tipuri¢, and Kla¢mer Calopa (2021) claim that
gaps in UET research result from the use of unsuitable
methodologies, the omission of moderating variables,
and the absence of psychological variables as a group
dynamic.

Notably, otherwise comparable studies have been
conducted in different geographical areas (Malaysia,
Spain, the USA, Taiwan, and lItaly), demonstrating
that the research results can be identical despite dif-
ferences in market characteristics. Agnihotri and
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Bhattacharya (2015) state that managers’ demograph-
ic characteristics are more significant in a developing
market because the human talent market is not fully
developed; thus, managers must rely on internal tal-
ent when making strategic decisions. Therefore, de-
mographic characteristics have a more significant ef-
fect in the Croatian market. In line with this concept,
the results of the current study indicate that gender
and cultural heterogeneities are significant. Less de-
veloped markets enable a greater impact of TMT het-
erogeneity in demographic characteristics on compa-
ny performance. Additionally, the insignificant impact
of some demographic characteristics suggests that
managers’ markets in Croatia are becoming increas-
ingly developed and internationalized, possibly di-
minishing the significance of TMT heterogeneity for
company performance.

During the interpretation of the results, awareness
of research limitations is crucial. The first limitation
concerns the sample size, 62 companies. The target
research population comprises 364 companies. In line
with the research aims and methodology, numerous
companies had to be excluded. Furthermore, the lack
of transparency about managers’ information de-
creased the sample size. The level of managerial dis-
cretion was included in the research model through
the industry variable, a proxy that also represents a
research limitation. According to the literature, nu-
merous factors can impact managerial discretion, and
direct measurement can improve research results (Xie
2014). Moreover, the hypothesis testing excluded the
internal and external environments in which the TMT
members operate, such as group dynamics, innova-
tion, and corporate entrepreneurship. A recommen-
dation for future empirical studies is to include job
demands in the research model. Therefore, a recom-
mendation for future studies is to include more vari-
ables to describe the context in which TMTs operate
and to explore group dynamics, employee loyalty, in-
ternationalization, and other factors that could mod-
erate the association between TMT heterogeneity and
company performance. Additionally, it is important to
analyse nonfinancial performance because heteroge-
neity can affect employees’ creativity, innovation, and
corporate responsibility.

5. Conclusion

The TMT is a significant factor in defining and
improving a company’s efficiency, as demonstrated
in the literature. UET provides the theoretical back-
ground for the numerous empirical studies analysed.
Today, managers operate in a dynamic environment
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while facing high heterogeneity within TMTs. Hence,
companies must define a TMT structure that will lead
to excellent performance. UET and the relevant re-
search have identified gaps in the scientific knowl-
edge and open questions, especially in Croatia. The
scientific contribution of this paper lies in defining
the TMT structure in terms of its demographic charac-
teristics, according to the need for more information
about TMT members. Additionally, the impact of TMT
heterogeneity on the performance of a large Croatian
company was analysed.

In line with the results of the secondary quantita-
tive research, answers to the research questions are
provided, and the scientific contribution could lead to
an increase in studies, especially in Croatia, where het-
erogeneity dimensions are not well researched. The
results indicated the positive impact of TMT cultural
and gender heterogeneity on company performance,
whereas a negative impact of the TMT educational
background heterogeneity was identified. These re-
sults suggest that TMT heterogeneity is important and
cannot be overlooked because some aspects of het-
erogeneity can impact company performance in both
directions. The research results confirm the inconsist-
ency in UET results. In Croatia and other countries,
research gaps remain; thus, the authors offer recom-
mendations for future research.

Literature

Abatecola, G. and Cristofaro, M. 2018. Hambrick and Mason’s
“Upper Echelons Theory”: evolution and open avenues.
Journal of Management History 26 (1): 116-136.

Abdul Wahab, N. S. and Hassan Shakil, M. 2018. Top man-
agement team heterogeneity, governance changes
and book-tax differences. Journal of International
Accounting, Auditing and Taxation 32: 30-46.

Aboramadan, M. 2020. Top management teams charac-
teristics and firms performance: literature review and
avenues for future research. International Journal of
Organizational Analysis 29 (3): 603-628.

Agnihotri, A. and Bhattacharya, S. 2015. Determinants of
export intensity in emerging markets: An upper echelon
perspective. Journal of World Business 50 (4): 687-695.

Akram, F.,, Abrar ul Hag, M., K Natarajan, V., and Stephen
Chellakan, R. 2020. Board heterogeneity and corporate
performance: An insight beyond agency issues. Cogent
Business and Management 7 (1): 1-14.

Alazzani, A., Hassanein, A., and Aljanadi, Y. 2017. Impact of
gender diversity on social and environmental perfor-
mance: evidence from Malaysia. Corporate Governance
17 (2): 266-283.

South East European Journal of Economics and Business, Volume 21 (1) 2026

Angriawan, A. 2009. Top management team heterogenei-
ties and firm performance: the moderating role of board
composition (A Dissertation). Southern lllinois University
Carbondale.

Anwar Quttainah, M. 2015. Upper Echelon Theory: Role
of Community and Strategy. International Journal Of
Innovation And Economic Development 1 (3): 35-44.
doi: 10.18775/ijied.1849-7551-7020.2015.13.2004.

Bai, X., Tsang, E. W. K., and Xia, W. 2018. Domestic versus for-
eign listing: Does a CEQO’s educational experience mat-
ter? Journal of Business Venturing 35 (1): 1-30.

Byron, K. and Post, C. 2016. Women on Boards of Directors
and Corporate Social Performance: A Meta-Analysis.
Corporate Governance: An International Review 24 (4):
428-442.

Cambrea, D. R, Lussana, G., Quarato, F., and Varacca Capello,
P. 2017. Top management team diversity and firm per-
formance: Empirical evidence from the fashion and lux-
ury industry. Corporate Ownership and Control 15 (1):
325-340.

Cannella, A. A, Park, J-H., and Lee, H. U. 2008. Top
Management Team Functional Background Diversity
and Firm Performance: Examining the Roles of Team
Member Colocation and Environmental Uncertainty.
Academy of Management Journal 51 (4): 768-784.

Carpenter, M. A. C. and Fredrickson, J. W. 2001. Top man-
agement teams, global strategic posture, and the mod-
erating role of uncertainty. Academy of Management
Journal 44 (3): 533-545.

Carpenter, M. A, Geletkancz, M. A., and Sanders, W. G. 2004.
Upper echelons research revisited: Antecedents, ele-
ments, and consequences of top management team
composition. Journal of Management: 30 (6): 749-778.

Certo, S. T, Lester, H. R., Dalton, C. M., and Dalton, D. R.
2006. Top management teams, strategy and financial
performance: A meta-analytic examination. Journal of
Management Studies, 43 (4): 813-839.

Chadwick, I. C. and Dawson, A. 2018. Women leaders and
firm performance in family businesses: An examina-
tion of financial and nonfinancial outcomes. Journal of
Family Business Strategy 9 (4): 238-249.

Chaganti, R., Zimmerman, M., Kumaraswamy, A., and Black,
J. 2016. TMT Characteristics, Time-to-IPO and Firm
Performance. Journal of management & public policy 7
(2):37-56

Chen, W. H., and Liuy, Y. Y. 2018. How does top management
team diversity matter in abruptly dynamic environ-
ments? Journal of Business Economics and Management
19 (3): 521-543.

Chin, M. K., Hambrick, D. C., and Trevino, L. K. 2013. Political
Ideologies of CEOs: The Influence of Executives'Values on
Corporate Social Responsibility. Administrative Science
Quarterly 58 (2): 197-232.

83



I 0P TEAM MANAGEMENT HETEROGENEITY: DOES IT IMPROVE LARGE COMPANIES' FINANCIAL PERFORMANCE?

Chuang, T. T,, Nakatani, K., and Zhou, D. 2009. An explorato-
ry study of the extent of information technology adop-
tion in SMEs: An application of upper echelon theory.
Journal of Enterprise Information Management 22 (1-2):
183-196.

Corritore, M., Goldberg, A., and Srivastava, S. B. 2020. Duality
in Diversity: How Intrapersonal and Interpersonal
Cultural Heterogeneity Relate to Firm Performance.
Administrative Science Quarterly 65 (2): 359-394.

Dezso, C. and Gaddis Ross, D. 2012. Does Female
Representation in Top Management Improve Firm
Performance? A Panel Data Investigation. Strategic
Management Journal 33 (9): 1072-1089. https://doi.
org/10.1002/smj.1955

Diaz-Fernandez, M. C, Gonzalez- Rodriguez, M. R., and
Simonetti, B. 2020. Top management team diversity
and high performance: An integrative approach based
on upper echelons and complexity theory. European
Management Journal 38 (1): 157-168.

Diaz-Fernandez, M. C, Gonzalez-Rodriguez, M. R., and
Pawlak, M. 2014. Top management demographic
characteristics and company performance. Industrial
Management and Data Systems 114 (3): 365-386.

Diaz-Fernandez, M. C, Gonzalez-Rodriguez, M. R., and
Simonetti, B. 2015. Top Management Teams’' demo-
graphic characteristics and their influence on strategic
change. Quality and Quantity 49 (3): 1305-1322.

Elron, E. 1997. Top management teams within multina-
tional corporations: Effects of cultural heterogeneity.
Leadership Quarterly 8 (4): 393-412.

Finkelstein, S. and Hambrick, D. C. 1990. Top-Management-
Team Tenure and Organizational Outcomes: The
Moderating Role of Managerial Discretion. Administrative
Science Quarterly 35 (3): 484-503.

Fung, H. G., Qiao, P, Yau, J., and Zeng, Y. 2020. Leader narcis-
sism and outward foreign direct investment: Evidence
from Chinese firms. International Business Review 29 (1):
101632.

Gali, N. Hughes, M., Mallet, O., Karam, A., Domenech, J., Mas-
Tur, A., and Vicente, M. 2016. Entrepreneurial Orientation
and Firm Performance in the Context of Upper Echelon
Theory. In CARMA 2016: 1st International Conference on
Advanced Research Methods and Analytics, Valencia,
Spain. 4 (0).

Gujarati, D. 2003. Basic Econometrics. 4th Edition, McGraw
Hill, New York

Hair, J., Black, W., Babin, B., Anderson, R., and Tatham, R. 2006.
Multivariate Data Analysis, 6th ed., Pearson-Prentice Hall,
Upper Saddle River, NJ

Hambrick, D. C. 2007. Upper echelons theory: An update.
Academy of Management Review 32 (2): 334-343.

Hambrick, D. C. and Mason, P. A. 1984. Upper Echelons: The
Organization as a Reflection of Its Top Managers. The
Academy of Management Review 9 (2): 193-206.

84

Hamid Mohsin, J. 2021. Webinar: EViews (Panel data analy-
sis) webinar with Associate Professor Dr. Hamid

Harrison, J. S., Thurgood, G. R., Boivie, B., and Pfarrer, M. D.
2019. Measuring CEO personality: Developing, validat-
ing, and testing a linguistic tool. Strategic Management
Journal 40 (8): 1316-1330.

Hassan, R. and Marimuthu, M. 2016. Corporate Governance,
Board Diversity, and Firm Value: Examining Large.
Economics Bulletin 36 (3): 1737-1750.

Hsieh, Y.T., Chen, TK,, Tseng, Y.J., and Lin, R.C. 2018. Top
Management Team Characteristics and Accrual-
Based Earnings Management. International Journal of
Accounting 53 (4): 314-334.

Institute of Directors (iod). 2023. Retrieved from https://
www.iod.com/resources/blog/inclusion-and-diversity/
the-european-women-on-boards-directive-what-it-
means-and-why-it-matters/. Accessed March 26, 2024

Igbal, Q., Ahmad, N. H., and Li, Y. 2021. Sustainable leader-
ship in frontier asia region: Managerial discretion and
environmental innovation. Sustainability 13 (9): 1-14

Jiang, W., Wang, L., Chu, Z,, and Zheng, C. 2020. How Does
CEO Regulatory Focus Matter? The Impacts of CEO
Promotion and Prevention Focus on Firm Strategic
Change. Group and Organization Management 45 (3):
386-416.

Kamran, A. 2012. The Role of TMT in Norwegian High-Tech
Startups: An Explorative Analysis of Top Management
Teams and Firm's Performance in light of Upper Echelon,
Diversity & Performance theories and by utilizing ele-
mentary and advance statistical techniques. Available at
https://www.duo.uio.no/handle/10852/39018.

Kaur, R. and Singh, B. 2019. Do CEO characteristics explain
firm performance in India? Journal of Strategy and
Management 12 (3): 409-426.

Kock, A. and Talke, K. 2012. Top management team diversity
and strategic innovation orientation: The relationship
and consequences for innovativeness and performance.
Strategic Direction 28 (4): 1-11.

Kolev, K. D. and McNamara, G. 2020. Board demography and
divestitures: The impact of gender and racial diversity
on divestiture rate and divestiture returns. Long Range
Planning 53 (2)

Kokot, K., Tipuri¢, D., and Kla¢mer Calopa, M. 2021. Upper
Echelon Theory: A Review and Future Research Agenda.
International OFEL Conference on Governance,
Management & Entrepreneurship 23, April, 123-135.

Kotorri, M.and Krasniqi, B. A. 2018 Managerial Characteristics
and Export Performance — Empirical Evidence from
Kosovo. South East European Journal of Economics and
Business 13 (2): 32-48

Kraiczy, N. D., Hack, A., & Kellermanns, F. W. 2015. CEO in-
novation orientation and R&D intensity in small and
medium-sized firms: the moderating role of firm growth.
Journal of Business Economics 85 (8): 851-872.

South East European Journal of Economics and Business, Volume 21 (1) 2026



TOP TEAM MANAGEMENT HETEROGENEITY: DOES IT IMPROVE LARGE COMPANIES' FINANCIAL PERFORMANCE? [N

Lee, W. S., Choi, C,, and Moon, J. 2018. The upper echelon
effect on restaurant franchising: the moderating role
of internationalization. International Journal of Culture,
Tourism, and Hospitality Research 12 (1): 15-28.

Li, W, Zhang, S., and Zhang, J. 2015. Top management
team heterogeneity, diversification, and corporate per-
formance: a panel smooth transition regression model
1. Romanian Journal of Economic Forecasting 18 (1):
129-142

Lo, F.Y.,,Wang, Y., and Zhan, W. 2019. Does TMT cultural diver-
sity contribute to firm performance and do socialisation
and tenure matter? A test of two competing perspec-
tives. Personnel Review 49 (1): 324-348.

Magnanelli, B. S., Paolucci, G., and Pirolo, L. (2021). Diversity
in boardrooms and firm performance: The role of ten-
ure and educational level of board members. Corporate
Board role duties and composition 17 (3): 31-41.

Marimuthu, M. and Kolandaisamy, I. 2009. Ethnic and Gender
Diversity in Boards of Directors and Their Relevance to
Financial Performance of Malaysian Companies. Journal
of Sustainable Development 2 (3): 138-149.

Martino, P, Rigolini, A, and D'Onza, G. 2020. The relation-
ships between CEO characteristics and strategic risk-
taking in family firms. Journal of Risk Research 23 (1):
95-116.

Mehrabi, H., Coviello, N., and Ranaweera, C. 2021. When is
top management team heterogeneity beneficial for
product exploration? Understanding the role of insti-
tutional pressures. Journal of Business Research 132 (1):
775-786.

Meng, S., Yan, J., and Cao, X. 2019. Heterogeneity in top
management teams and outward foreign direct invest-
ment: evidence from Chinese listed companies. Frontiers
of Business Research in China 13 (1): 1-28.

Mohr, A. and Batsakis, G. 2019. The Contingent Effect of TMT
International Experience on Firms. Internationalization
Speed. British Journal of Management 30 (4): 869-887.

Moreno-Gémez, J., Lafuente, E., and Vaillant, Y. 2018. Gender
diversity in the board, women'’s leadership and business
performance. Gender in Management 33 (2): 104-122.

Naranjo-Gil, D., Hartmann, F,, and Maas, V. S. (2008). Top man-
agement team heterogeneity, strategic change and op-
erational performance. British Journal of Management
19 (3): 222-234

Narodne novine (2016) Pravilnik o znanstvenim i
umjetni¢kim podru¢jima, poljima i granama: Narodne
novine 34/16

Neely, B. H., Lovelace, J. B., Cowen, A. P, and Hiller, N. J.
2020. Metacritiques of Upper Echelons Theory: Verdicts
and Recommendations for Future Research. Journal of
Management 46 (6): 1029-1062.

Nielsen, S. 2010. Top management team diversity: A review
of theories and methodologies. International Journal of
Management Reviews 12 (3): 301-316.

South East European Journal of Economics and Business, Volume 21 (1) 2026

Nielsen, S. and Nielsen, B. B. 2013. Research Notes and
Commentaries Top Management Team Nationality
Diversity and Firm Performance: A Multilevel Study.
Strategic Management Journal 34 (9): 373-382.

Ormiston, M. E., Wong, E. M., and Ha, J. 2021. The role of CEO
emotional stability and team heterogeneity in shap-
ing the top management team affective tone and firm
performance relationship. Leadership Quarterly 33 (5):
101543

Pemer, F,, Borjeson, L., and Werr, A. 2020. The role of chief
executive tenure for public organizations’ hiring of man-
agement consultants. Governance 33 (2): 269-285.

Pfeffer, J. 1985. Organizational Demography: Implications
for Management. California Management Review 28 (1):
67-81.

Pitcher, P. and Smith, A. D. 2001. Top Management Team
Heterogeneity: Personality, Power, and Proxies.
Organization Science 12 (1): 1-18.

Plockinger, M., Aschauer, E., Hiebl, M. R.W., and Rohatschek,
R. 2016. The influence of individual executives on cor-
porate financial reporting: A review and outlook from
the perspective of upper echelons theory. Journal of
Accounting Literature 37(1): 55-75.

Ponomareva, Y., Uman, T., Bodolica, V., and Wennberg, K.
2022. Cultural diversity in top management teams:
Review and agenda for future research. Journal of World
Business 57 (4): 101328.

Prosvirkina, E. and Wolfs, B. 2021. Top Management Team
Characteristics and Performance of Banks in Russia.
Journal of East-West Business 27 (3): 291-3009.

Roberts, S. 2018. Female Executives in Healthcare
Management in the context of the Upper Echelon
Theory. Journal of Business Diversity 18 (2): 98-112

Ruiz-Jiménez, J. M., Fuentes-Fuentes, M. del M., and Ruiz-
Arroyo, M. 2016. Knowledge Combination Capability
and Innovation: The Effects of Gender Diversity on Top
Management Teams in Technology-Based Firms. Journal
of Business Ethics 135 (3): 503-515.

Shakil, M. H. and Abdul Wahab, N. S. 2023. Top management
team heterogeneity, corporate social responsibility and
firm risk: an emerging country perspective. Journal of
Financial Reporting and Accounting 21 (2): 434-463

Shen, N. and Zhuo, Z. 2022. Mediation effect of product
diversification on the relationship between top man-
agement team heterogeneity and firm value in China.
Chinese Management Studies 17 (1): 130-151

Su, Z, Yang, J.,, and Wang, Q. 2022. The Effects of Top
Management Team Heterogeneity and Shared Vision
on Entrepreneurial Bricolage in New Ventures: An
Attention-Based View. IEEE Transactions on Engineering
Management. Institute of Electrical and Electronics
Engineers 69 (4), 1262-1275.

Tabchnick, B.G. and Fidell, L.S. 2007. Using Multivariate
Statistics. 5th Edition, Pearson Allyn and Bacon, Boston.

85



I 0P TEAM MANAGEMENT HETEROGENEITY: DOES IT IMPROVE LARGE COMPANIES' FINANCIAL PERFORMANCE?

Taborosi, S., Postin J.,, Terek Stojanovi¢, E., Rajkovi¢ Avdija,
J., Berber, N., and Nikoli¢, M. 2023 THE Influence of
Cultural and Personal Properties on Job Performances
and Organizational Commitment in Teleworkers. South
East European Journal of Economics and Business 18 (2):
1-20.

Talke, K., Salomo, S., and Rost, K. 2010. How top manage-
ment team diversity affects innovativeness and perfor-
mance via the strategic choice to focus on innovation
fields. Research Policy 39 (7): 907-918.

Tanikawa, T. and Jung, Y. 2016. Top management team
(TMT) tenure diversity and firm performance: examining
the moderating effect of TMT average age. International
Journal of Organizational Analysis 24 (3): 454-470.

Thambugala, T. and Rathwatta, H. 2021. Board character-
istics and corporate social responsibility practices: in
upper echelon theory perspective evidence from Sri
Lankan Firms. International Journal of Accounting and
Business Finance 7 (1): 140.

Tipuri¢, D. 2014. lluzija strategije. Zagreb: Sinergija.

Tipuri¢, D. 2020. Stratesko vodstvo. Zagreb. Sinergija.

Triana, M. del C., Miller, T. L., and Trzebiatowski, T. M. 2014.
The double-edged nature of board gender diversity:
Diversity, firm performance, and the power of women
directors as predictors of strategic change. Organization
Science 25 (2): 609-632.

Vetchagool, W. 2025. Board Age Diversity and Firm
Performance: Empirical Evidence from Thailand. Review
of Integrative Business and Economics Research 14 (2):
450-467.

Waldman, D. A, Javidan, M., and Varella, P. 2004. Charismatic
leadership at the strategic level: A new application of
upper echelons theory. Leadership Quarterly 15 (3):
355-380.

Wang, Z,, He, Q, and Zhou, P. 2016. Top Management Team
Heterogeneity Influence on Technological Innovation
- The Empirical Analysis on the IT Enterprises from
Six Central Provinces. Fifteenth Wuhan International
Conference on E-Business, 356-366.

86

Wellalage, N. H., and Locke, S. 2013. Women on board, firm
financial performance and agency costs. Asian Journal of
Business Ethics 2 (2): 113-127.

Auden, W., Shackman, J., and Onken, M. H. 2006. Top man-
agement team, international risk management factor
and firm performance. Team Performance Management:
An International Journal 12 (7/8), 209-224.

Williams, K. Y. and O'Reilly I, C. A. 1998. Demography and
Diversity in Organizations: A Review of 40 Years of
Research. Research in organizational behavior 20 (7):
77-140.

Wrede, M. and Dauth, T. 2020. A temporal perspective on the
relationship between top management team interna-
tionalization and firms’ innovativeness. Managerial and
Decision Economics 41 (4): 542-561.

Xie, Q. 2014. CEO tenure and ownership mode choice of
Chinese firms: The moderating roles of managerial dis-
cretion. International Business Review 23 (5): 910-919.

Yaffee, R. 2005. A Primer for Panel Data Analysis by Robert
A, 1-14.

Yang, L.and Wang, D. 2014.The impacts of top management
team characteristics on entrepreneurial strategic orien-
tation: The moderating effects of industrial environment
and corporate ownership. Management Decision 52 (2):
378-4009.

Yoon, W., Kim, S. J., and Song, J. 2016. Top management team
characteristics and organizational creativity. Review of
Managerial Science 10 (4): 757-779.

Zhang, C.,, Wang, C., and Wang, W. 2017. The impact of top
management team heterogeneity on the performance
of technology start-ups. Eurasia Journal of Mathematics,
Science and Technology Education 13 (12): 8057-8065.

Zhang, P. 2007. Top management team heterogeneity and
firm performance: An empirical research on Chinese list-
ed companies. Frontiers of Business Research in China, 1
(1):123-134.

South East European Journal of Economics and Business, Volume 21 (1) 2026



South East European Journal Volume 21 (1) 2026, 87-101
of Economics and Business DOI: 10.2478/jeb-2026-0006

THE RELATIONSHIP BETWEEN EXTERNAL DEBT AND
ENVIRONMENTAL QUALITY IN TURKIYE: A FRACTIONAL
FREQUENCY FOURIER ARDL BOUNDS TEST APPROACH

Fatih Akin

Abstract

As efforts to achieve global sustainability goals intensify, it is increasingly important to understand the envi-
ronmental consequences of countries’economic policies, particularly the impact of macroeconomic variables
such as external debt. This study analyses the impact of Tiirkiye’s external debt on environmental sustainabil-
ity for 1970-2023 using the Fractional Frequency Fourier Autoregressive Distributed Lag (FFF-ARDL) method.
Moreover, the variables of economic growth, renewable energy consumption (REN), and non-renewable en-
ergy (NREN) consumption were included in the model, and the Environmental Kuznets Curve (EKC) hypoth-
esis was tested. Carbon dioxide (CO2) emissions were used as a proxy for environmental sustainability. The
long-run coefficient findings indicate that increases in external debt reduce CO2 emissions, while economic
growth initially increases emissions but then declines after a certain income threshold, confirming the EKC
hypothesis. Moreover, REN energy consumption decreases CO2 emissions, whereas NREN energy consump-
tion increases them. The Fourier Toda-Yamamoto test results indicate unidirectional causality running from
CO2 emissions, REN, and external debt to NREN consumption. There is also unidirectional causality running
from economic growth, REN, and NREN consumption to external debt. These findings suggest that Tiirkiye’s
external debt management and the transition toward REN sources are crucial for reducing CO2 emissions.

Keywords: Environmental sustainability, economic growth, renewable energy consumption, external debt,
fractional frequency fourier ARDL, Tiirkiye

JEL codes: Q53, Q56, F34, C22

1. Introduction

As the devastating effects of climate change and
environmental degradation become increasingly evi-
dent globally, sustainability has become a top priority
on the international agenda. Considering the interac-
tion between countries’ economic growth models,
financial structures, and environmental protection
policies is vital. Developing and emerging market
economies face the dilemma of preserving their
natural assets and leaving an environmentally sound
legacy for future generations while feeling com-
pelled to achieve economic progress that enhances
their populations’ welfare (Baret and Menuet 2024).
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External borrowing has commonly financed these
countries’ economic development. However, recent
scholarly studies (Akam et al. 2022; Bachegour and
Qafas 2023; Carrera and de la Vega 2024; Saleem,
Ahmed, and Samour 2024; Warsame, Dirie, and Nor
2024) have begun to question the potential negative
environmental consequences of these financial strate-
gies for environmental sustainability. These studies
raise concerns that increasing external debt levels
may lead to economic activities that intensify environ-
mental pressure.

The link between the growing burden of external
debt and environmental degradation is multifac-
eted and complex, requiring in-depth analysis. It
can manifest through various transmission routes.
One approach suggests that governments burdened
by heavy external debt service obligations may be
tempted to reduce public spending on environmental
protection to redirect their limited fiscal space toward
debt repayments or relax environmental standards
to attract foreign investment and boost economic
growth (Dong et al. 2018; Carrera and de la Vega
2024). Moreover, to generate the foreign currency in-
flows needed for external debt repayments, countries
may resort to unsustainable and excessive exploita-
tion of natural resources, including forests, minerals,
and other natural assets, which can lead to serious
ecological consequences, such as deforestation, soil
erosion, water pollution, and irreversible biodiversity
loss (Akam et al. 2022; Saleem, Ahmed, and Samour
2024). These mechanisms illustrate how economic
pressures can lead to sacrificing long-term environ-
mental health in search of short-term solutions. This
perspective aligns with the debt overhang hypothesis,
which posits that excessive debt burdens constrain
fiscal capacity and distort investment priorities, often
at the expense of environmental protection (Krugman
1988; Xu et al. 2022; Hu et al. 2024; Carrera and de la
Vega 2024; Saleem, Ahmed, and Samour 2024).

Conversely, there is a different view that external
financing flows can inherently support environ-
mental sustainability; this perspective argues that
environmental quality can be enhanced through the
strategic use of external debt, particularly to acceler-
ate the transition to renewable energy (REN) or to
finance pollution-reducing infrastructure projects.
However, whether this positive potential will be real-
ised depends on the specific projects toward which
debt resources are directed and how rigorously the
environmental impacts of these investments are
assessed. The fact that empirical studies generally de-
pict that economic growth, at least in its initial stages,
intensifies environmental pressures (Akam et al. 2022)
further complicates the question of how external debt
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shapes environmental outcomes while simultaneous-
ly promoting economic growth. The Environmental
Kuznets Curve (EKC) hypothesis provides a theoretical
lens here, suggesting that environmental degradation
follows an inverted U-shaped trajectory with respect
to income levels: pollution rises during early growth
phases but declines after a certain income threshold
(Grossman and Krueger 1991, 1995). External debt can
influence this trajectory by accelerating growth while
potentially delaying the EKC turning point if debt-
financed projects are environmentally harmful rather
than green (Bachegour and Qafas 2023).

Furthermore, the Pollution Haven Hypothesis of-
fers another important explanatory channel, arguing
that countries with weaker environmental regulations
may attract foreign direct investment (FDI) in polluting
industries, a dynamic that can be indirectly reinforced
by debt-driven liberalisation policies (Cole, Elliott, and
Fredriksson 2006; Millimet and Roy 2016; Garsous
and Kozluk 2017; Gill, Viswanathan, and Abdul Karim
2018; Dagar et al. 2022; Chiappini and Gerard 2025).
Therefore, external borrowing may not only affect
domestic fiscal choices but also shape the regulatory
environment and investment patterns, thereby ampli-
fying environmental risks in emerging economies.

Considering this global context and general
trends, the case of Turkiye, which is both a dynamic
emerging economy and is increasingly exposed to
environmental pressures, deserves academic scru-
tiny. Turkiye has employed external borrowing as a
strategic and widely used instrument to finance the
rapid economic growth triggered by free-market-
oriented reforms adopted in the 1980s. Factors such
as global financial shocks, regional instability, and
the country’s domestic economic requirements have
significantly increased Turkiye's external debt stock
(EXTD) over time (Bese and Friday 2022). This financ-
ing has generally facilitated investments in mega
infrastructure projects, urbanisation, and the expan-
sion of industrial capacity. However, this accelerated
economic and physical transformation process also in-
curs environmental costs that cannot be overlooked.
Tirkiye faces serious environmental challenges, such
as rapidly rising energy demand and a consequent
increase in greenhouse gas emissions (Saleem Jabari,
Aga, and Samour 2022), which may partly reflect the
debt-financed growth model.

Empirical research in the Turkish context
confirms the expected multifaceted and complex
relationship between external debt accumulation
and environmental sustainability. For instance, Bese
and Friday (2022) revealed that external debt can
significantly impact environmental emissions and
ecological footprints by influencing economic growth
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dynamics. Similarly, Saleem Jabari, Aga, and Samour
(2022) examined the relationship between Tirkiye’s
external debt levels and the country’s adoption and
consumption of REN sources. These and similar stud-
ies strongly suggest that external debt is not only a
general macroeconomic variable but also a critical
factor influencing a country’s production structure
and energy dependencies, and thus its overall envi-
ronmental performance through both indirect and
direct channels. Tirkiye's continued heavy reliance
on fossil fuels, despite its substantial REN potential
(Saleem Jabari, Aga, and Samour 2022), underscores
the need for a detailed and critical analysis of the role
of external debt in the country’s transition to a cleaner
energy system.

The central research question of this study can be
articulated as follows: “Whether Tirkiye's accumulated
EXTD has had a statistically significant impact on the
country’s environmental sustainability performance
(CO,) over the broad period between 1970 and 2023,
and if so, what is the nature (positive or negative)
and severity of this impact” In addition to this main
enquiry, the study also addresses the direct or indirect
effects of variables that may mediate the environmen-
tal consequences of debt accumulation, such as the
pace of economic growth (GDP per capita and GDP
per capita squared), and the use of REN and non-re-
newable energy sources (NREN) sources. Furthermore,
the methodological framework of this study includes
the identification and assessment of potential struc-
tural changes or breaks in the Turkish economy or
environmental policies that may have occurred from
1970 to 2023, which could affect the analysis.

Focusing on the Turkish economy, this study
utilises annual time series data covering the period
from 1970 to 2023, a choice made considering the
limitations arising from the availability of datasets. The
analytical framework is based on a model with carbon
dioxide (CO,) emissions as the environmental indica-
tor and economic growth (GDP and GDP2), REN, NREN
consumption, and EXTD accumulation as the main
explanatory variables. To effectively capture potential
long-run stable relationships and short-run dynamics
among the variables, the methodological approach
employed is the Fractional Frequency Fourier ARDL
(FFF-ARDL), which is more robust to potential struc-
tural breaks in the series.

The following sections of the paper are organised
as: In the next section, we provide a comprehensive
review of the existing empirical literature on the
relationship between external debt and the environ-
ment both internationally and in Tirkiye. Next, the
characteristics of the dataset used in the study are
detailed, and the econometric methodology applied
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is explained according to scientific principles. In the
fourth section, the findings of the econometric analy-
ses are rigorously presented and interpreted. The final
section summarises the main conclusions of the study,
providing concrete implications and recommenda-
tions for policymakers and guiding suggestions for
potential areas of future research.

2. Literature Review

The complex and multi-faceted relationship
between economic growth, development processes,
and efforts to protect the environmental health of
the planet has recently become one of the most hotly
debated topics in both economic literature and en-
vironmental science. Within this broader framework,
external borrowing, which developing nations have
extensively used to finance their development efforts,
has attracted increasing academic attention for its
effects on macroeconomic performance and its en-
vironmental consequences. This emerging literature
focuses on gaining a deeper understanding of the
mechanisms through which the accumulation of ex-
ternal debt can affect environmental quality directly
or indirectly. The following section provides a closer
look at the literature by summarising the main find-
ings of key seminal and influential studies in this area.

Katircioglu and Celebi (2018) analysed the re-
lationship between CO, emissions and EXTD using
the ARDL method, drawing on data from Turkiye
from 1960 to 2013. Their empirical results indicate a
positive correlation between EXTD and CO, emissions,
which is attributed to the idea that increasing debt
stimulates investments and raises energy demand,
thereby worsening environmental pollution.

In a study on China, Bese, Friday, and Ozden
(2021a) investigated the link between CO, emissions
and EXTD for 1984-2018 using an ARDL model. Their
analysis demonstrated that, in addition to EXTD,
energy consumption and economic growth also sig-
nificantly and positively affect CO, levels. In another
study, Bese, Friday, and Ozden (2021b) examined the
effects of EXTD on CO,, methane, and emissions from
various fossil fuel consumptions in India for 1971-
2012, again applying the ARDL technique. This study
confirms the positive and significant effect of EXTD
on CO, and finds an inverted U-shaped relationship
between economic development and methane and
gas fuel emissions.

Akam, Owolabi, and Nathaniel (2021) analysed the
growth-energy-emissions relationship of 33 heavily
indebted poor countries (HIPCs) from 1990 to 2015
using DCCE-MG, AMG, and CCE-MG estimators. Their

89



THE RELATIONSHIP BETWEEN EXTERNAL DEBT AND ENVIRONMENTAL QUALITY IN TURKIYE: A FRACTIONAL FREQUENCY FOURIER ARDL BOUNDS TEST APPROACH

empirical results revealed that economic growth
negatively affects the environment by increasing CO,
emissions, whereas REN promotes environmental sus-
tainability by reducing CO, emissions. The study also
found that EXTD contributes to higherCO, emissions.
Akam et al. (2022) investigated the environmental
impacts (CO, and ecological footprint [EF]) of EXTD in
South Africa, Algeria, Nigeria, and Egypt (SANE) from
1970 to 2018 using the AMG method. Their findings
demonstrate that economic growth and energy con-
sumption increase environmental pressure, whereas
EXTD increases the EF, particularly in South Africa and
Algeria. This study also provides policy recommenda-
tions for reducing dependence on NREN.

Using the Bootstrap ARDL method for Turkiye, Xu
et al. (2022) examined the dynamic effects of EXTD,
energy use, and real income on the EF from 1985 to
2017. Their empirical analysis found that EXTD posi-
tively impacts environmental quality in both the short
and long run, whereas energy consumption and real
income have negative effects. This study recommends
that Turkiye focus on debt consolidation programs to
achieve long-term environmental sustainability goals.
Bese and Friday (2022) examined the relationships be-
tween CO,, EF, GDP, and EXTD in Tirkiye from 1970 to
2016 using the ARDL method. Their empirical findings
show an inverted U-shaped relationship between CO,
and EXTD, but not between EF and EXTD. They also
concluded that GDP has a significant, long-run impact
on the EF.

Samour and Adebayo (2022), evaluating the en-
vironmental quality of BRICS countries through the
Load Capacity Factor (LCF), investigated the impact of
EXTD and REN utilisation for 1990-2018 using MMQR,
CCEMG, and AMG methods. Their analysis demon-
strated that REN positively impacts LCF in the BRICS
countries, whereas NREN, EXTD and GDP negatively
affect LCF. Carrera and de la Vega (2024) examined the
causal effect of EXTD on greenhouse gas emissions in
78 emerging and developing market economies from
1990 to 2015 using panel data analysis and found that
EXTD increased emissions.

Sadiq et al. (2022) investigated the relationship
between CO, emissions and EXTD for BRICS countries
from 1990 to 2019 using CS-ARDL, CCEMG, and AMG
methods and intriguingly found that EXTD supports
environmental sustainability. This study suggests that
the EXTD can positively promote ecological sustain-
ability by financing green energy investments.

Farooq et al. (2023) examined the relationship
between EXTD and ecological degradation (through
indicators such as CO,, NO,, CH, EF, and WEF) in
Organisation of Islamic Cooperation (OIC) countries
for 1996-2018 using the panel GMM method. They
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concluded that increasing debt levels leads to greater
ecological degradation. Alhassan and Kwakwa (2023)
analysed the impact of EXTD on CO, emissions in
Ghana from 1971 to 2018 using the FMOLS method
and found that EXTD had a U-shaped effect on CO,
emissions. Bachegour and Qafas (2023) analysed the
relationship between EXTD and CO, emissions in
Morocco from 1984 to 2018 using the ARDL model
and found that EXTD has a significant negative effect
on CO, emissions.

Warsame, Dirie, and Nor (2024) investigated the
impact of EXTD and government expenditure on CO,
emissions in Somalia from 1990 to 2019 using the
ARDL, FMOLS, and DOLS methods. Their empirical
findings report that increased EXTD and government
expenditure lead to higher CO, emissions. The study
suggests that debt and expenditures should be di-
rected toward environmentally sustainable projects.
Saleem, Ahmed, and Samour (2024) examined the
impact of EXTD and REN on LCF in Brazil from 1970to
2021 using the A-ARDL method. They found that while
REN positively affects ecological sustainability and
growth by increasing LCF, an increase in EXTD nega-
tively impacts ecological sustainability and growth by
decreasing LCF.

Shamwil et al. (2024) examined the effects of EXTD,
FDI, financial development, and REN on environmen-
tal sustainability in Nigeria from 1990 to 2022 using
the ARDL method. Their empirical analysis concluded
that EXTD, REN, and FDI improve environmental
sustainability in both the short and long run, whereas
financial development reduces environmental quality.
This study recommends that Nigeria prudently man-
age EXTD and channel funds into REN investments.
Finally, Yakubu and Aladejare (2025) investigated
the impact of EXTD on ecological sustainability in 44
African countries from 1990 to 2020 using the CS-
ARDL method and found that EXTD negatively affects
ecological sustainability in the short and long run.

The varied empirical evidence in the literature
suggests that the environmental consequences of ex-
ternal debt burdens can vary significantly depending
on the country under study, the period of analysis, the
econometric methods applied, and the set of specific
variables included in the model. Although the general
trend provides evidence that external debt exacer-
bates environmental degradation, some studies sug-
gest that the strategic allocation of debt resources to
“green” projects or under certain institutional and eco-
nomic conditions can improve environmental quality.
Previous research focusing on Tirkiye also presents
varied and sometimes contradictory results due to dif-
ferent periods and methodological approaches. This
study investigates the complex interplay between
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Table 1. Summary of Literature

Author(s) (Year) Country/Region (Period) Methodology Result

Katircioglu and Celebi  Turkiye (1960-2013) ARDL EXTD increases CO2 emissions.

(2018)

Bese, Friday, and China (1984-2018) ARDL EXTD, energy consumption, and GDP

Ozden (2021a) increase CO2 emissions.

Bese, Friday, and India (1971-2012) ARDL EXTD increases CO2 emissions; inverted

Ozden (2021b) U-shaped link for methane and gas fuel
emissions.

Akam, Owolabi, and 33 HIPCs (1990-2015) DCCE-MG, AMG, GDP & EXTD increase CO2 emissions; REN

Nathaniel (2021) CCE-MG reduces emissions.

Akam et al. (2022) SANE (South Africa, Algeria, AMG GDP & energy use worsen environment;

Nigeria, Egypt) (1970-2018) EXTD increases EF.

Xu et al. (2022) Turkiye (1985-2017) Bootstrap ARDL EXTD improves environment; energy use &
GDP worsen it.

Bese and Friday (2022) Tirkiye (1970-2016) ARDL Inverted U-shape between CO2 emissions
and EXTD; GDP affects EF.

Samour and Adebayo  BRICS (1990-2018) MMQR, CCEMG, REN improves LCF; EXTD, GDP, NREN

(2022) AMG reduce LCF.

Sadiq et al. (2022)

BRICS (1990-2019)

CS-ARDL, CCEMG,
AMG

EXTD supports environmental sustainabil-
ity via green financing.

Farooq et al. (2023) OIC (1996-2018) Panel GMM EXTD increases ecological degradation.
Alhassan and Kwakwa Ghana (1971-2018) FMOLS EXTD has a U-shaped effect on CO2
(2023) emissions.
Bachegour and Qafas  Morocco (1984-2018) ARDL EXTD reduces CO2 emissions.
(2023)
Carreraand delaVega 78 Emerging & Developing Panel Causality EXTD increases greenhouse gas emissions.
(2024) Economies (1990-2015)
Warsame, Dirie, and Somalia (1990-2019) ARDL, FMOLS, EXTD & government spending increase
Nor (2024) DOLS CO2 emissions.
Saleem, Ahmed, and Brazil (1970-2021) A-ARDL REN increases LCF; EXTD decreases LCF.
Samour (2024)
Shamwil et al. (2024) Nigeria (1990-2022) ARDL EXTD, REN, FDI improve sustainability;
financial development harms it.

Yakubu and Aladejare 44 African countries CS-ARDL EXTD negatively affects ecological
(2025) (1990-2020) sustainability.

external debt accumulation, economic growth 3. Data and Methodology

performance, energy consumption patterns, and en-
vironmental sustainability indicators in Turkiye from
1970 to 2023. To perform this analysis, we adopted
the FFF-ARDL econometric approach, which offers
more robust and reliable results owing to its ability
to incorporate potential structural breaks and nonlin-
ear trends into the model. This methodological choice
constitutes a contribution to the literature, aiming
to clarify the diverging findings in existing studies
through a comprehensive analysis over this extended
period in Turkiye.

South East European Journal of Economics and Business, Volume 21 (1) 2026

This study aims to analyse the long-run relation-
ship between external debt and environmental
quality and the dynamics of this relationship between
1970 and 2023 in Tirkiye. The FFF-ARDL Bound Test
approach was used as the analytical method. CO,
emissions, representing environmental quality, are
designated as the dependent variable, while external
debt is the main independent variable. Economic
growth and REN consumption were included in the
model as the control variables. The analyses were
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carried out using economic software packages
(EViews and WinRATS), with logarithmic transforma-
tions applied to the variables. Economic growth, REN
consumption, and NREN consumption were included
in the model as control variables.

C02 = f (GDP,GDP? REN,NREN,EXTD) (1

The study model is presented in Equation (2) and
is inspired by Bese and Friday (2022) and Akam et al.
(2022).

InC02, = By + B1InGDP, + B,InGDP? + B3InREN, +
B4InNREN; + B5InEXTD, + & 2)

Among the variables in the model, CO, represents
carbon dioxide emissions (metric tons per capita),
GDP represents economic growth (GDP per capita,
constant 2015 US$), GDP? represents the square of
economic growth (GDP per capita, constant 2015
USS), REN represents REN consumption (kWh per
capita), NREN represents primary energy consump-
tion per capita (kWh per capita), EXTD represents
external debt (% of GDP), and ¢; represents the error
term. Table 2 provides descriptions and data sources
for these variables.

In time series analyses, structural breaks can
undermine the reliability of traditional cointegra-
tion tests and even the standard ARDL bounds test
(Pesaran, Shin, and Smith 2001). To overcome this
potential problem and to examine the relationship
between variables on a more robust basis, the FFF-
ARDL bounds test method, which models structural
breaks through Fourier functions (Becker, Enders, and
Lee 2006; Enders and Lee 2012; Omay 2015) and op-
erates within the ARDL framework (Yilanci, Bozoklu,
and Gorus 2020), is preferred. This method offers the
advantages of flexibly modelling structural breaks and

Table 2. Variable Descriptions and Data Sources

working with series at different levels of stationarity
(Enders and Lee 2012; Omay 2015; Yilanci, Bozoklu,
and Gorus 2020; Syed, Apergis, and Goh 2023; Apergis,
Degirmenci, and Aydin 2023).

The method is based on the ARDL bounds testing
approach (Pesaran, Shin, and Smith 2001), which is
characterised by its applicability regardless of whether
the variables h are integrated of order 1(0) or I(1). The
main innovation of the FFF-ARDL bounds testing ap-
proach is the addition of low-frequency Fourier sine
and cosine terms [V1Sin (znTkt) + y2cos (ZnTkt)] to the
deterministic components (constant term and/or
trend) of the ARDL model (Enders and Lee 2012).
These trigonometric terms can capture potential
structural breaks in series with abrupt or smooth tran-
sitions without prior knowledge of the timing, number
or form of the breaks. In this way, the approach aims
to prevent forecast biases arising from ignoring struc-
tural changes and to increase the statistical power of
the test (Yilanci, Bozoklu, and Gorus 2020; Georgescu
and Kinnunen 2024).

Another distinguishing feature of the method is
that fractional values are considered when determin-
ing the frequency parameter (k) used in the Fourier
approach. Generally, the value of k (k*) that minimises
the Akaike Information Criterion (AIC) (Akaike 1979) or
the Sum of Residual Squares within the range k (0.1,
0.2, .., 5) is chosen as the optimum frequency. A frac-
tional value of k* indicates that the structural change
in the series is permanent, whereas a whole number
indicates that the change is temporary. This feature
is important because it provides additional informa-
tion about the nature of the structural break (Yilanci,
Bozoklu, and Gorus 2020). Equation 3 presents the
equation for this test.

Variable Symbols  Description Data Source

Carbon Emissions CO, Metric tons per capita World Bank

Economic Growth GDP GDP per capita (constant 2015 USS$) World Bank

Economic Growth Squared GDP2 Square of GDP per capita (constant 2015 USS)  Calculated by the author.

Renewable Energy REN Renewable energy consumption (kWh per International Energy Agency
capita)

Non-Renewable Energy NREN Primary energy consumption per capita (kWh  International Energy Agency
per capita)

External Debt EXTD External Debt to GDP ratio (%) World Bank
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AlnCO2; = ay + y;sin (ZHTM) + y,cos (ZnTkt) +

K BiAINCO2,_; + Z}_,y;AInGDP,_; +

I 8;AlnGDPZ; + X1, ; AInREN,_; +

2 ¢ AINNREN,_; + 57 ¥;AInEXTD,_; +

M AInCO2,_; + A,AInGDP,_, + A;AInGDP?; +
A4AINREN,_; + AsAINNREN,_; + AAINEXTD,_; + ¢,

3)
Considering the terms of Equation (3), ag is the
coefficient of the constant term. The coefficients 14, A,,
A3, A4, A5, and Ag capture the effects of the one-period
lagged levels of the variables used in the analysis.
The coefficients B, v; 6, @; ¢; and ¥; correspond to
the lagged differences of the InCO,, InGDP, InGDP2,
InREN, InNNREN, and InEXTD variables, respectively. In
addition, for the Fourier component, 1 is a constant
approximately equal to 3.14, “k” is the number of
selected frequencies, “t” represents the time trend,
and “T" is the total number of observations (Yilanci,
Bozoklu, and Gorus 2020).
Similar to the standard ARDL test, the existence of
a cointegration relationship is assessed through the
significance of the coefficients of the lagged level vari-
ables in the model. However, because of the presence
of Fourier terms in the FFF-ARDL bounds test model,
the standard critical values presented by Pesaran, Shin,
and Smith (2001) cannot be applied. Instead, special
critical values derived from bootstrap simulations are
employed to enhance the power and reliability of the
test (McNown, Sam, and Goh 2018; Sam, McNown,
and Goh 2019). Three main hypotheses were tested
using this approach.

Table 3. Descriptive Statistics

[il Hq: Coefficients of the lagged level variables are
jointly zero (Fp statistic),

[iil Ho: The lagged level coefficient of the dependent
variable is zero (t-statistic) and

[iil Ho: The lagged level coefficients of the independ-
ent variables are jointly zero (Fg statistic)

To confirm the existence of a cointegration re-
lationship among the variables, all three calculated
Fa, t-statistic, and Fp test statistics should exceed the
relevant critical values (considering their absolute val-
ues) obtained via the bootstrap method. This implies
the rejection of the three main null hypotheses of the
study. If this condition is met, the long-run and short-
run coefficients of the model can be estimated, and
the dynamic relationships between the variables can
be interpreted in detail (McNown, Sam, and Goh 2018;
Sam, McNown, and Goh 2019).

The Fourier Toda-Yamamoto causality test was
proposed by Nazlioglu, Gormus, and Soytas (2016).
This test offers a significant improvement over the tra-
ditional approach by incorporating structural changes
into the Vector Autoregression (VAR) model (Sims
1980). It also extends the constant term assumption,
allowing Fourier terms to be added to explanatory
variables. This feature enables the integration of both
gradual and smooth structural breaks into the model
(Nazlioglu, Gormus, and Soytas 2016). The mathemati-
cal representation of the Fourier Toda-Yamamoto
causality test is presented in Equation (4) below.

Vi =0y + Y1 Sin (ZHTM) + y, cos (ZnTkt) +

BrYe-1t. - HBpra Yi—pra) T &

InCO, InGDP InGDP?2 INnREN INNREN INnEXTD
Mean 1.069 8.734 76.47 7.164 9.348 3.570
Median 1.17 8.678 75.315 7.306 9.427 3.690
Maximum 1.653 9.597 92.093 8.36 10.048 4.101
Minimum 0.15 8.063 65.018 5.389 8.325 2.400
Std. Dev. 0.44 0.438 7.715 0.761 0.485 0.425
Skewness -0.351 0.368 0.429 -0.626 -0.302 -1.281
Kurtosis 1.857 1.96 2.007 2.942 2.014 3.735
JB 4.048 3.651 3.874 3.533 3.006 3.422
Prob. 0.132 0.161 0.144 0.171 0.222 0.180
Observations 54 54 54 54 54

Source: Author calculations.
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Chart 1. General Course of Variables in the 1970-2023 Period (Logarithmic)
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In Equation (4), k represents the selected frequen-
¢y, t is the deterministic trend, T is the total number
of observations, p is the lag length obtained from the
VAR model, d is the maximum order of integration of
the variables and represents the residuals (Nazlioglu,
Gormus, and Soytas 2016).

Before presenting the results of the FFF-ARDL
bounds test, descriptive statistics summarising the
distributional characteristics of the variables such as
InCO,, INGDP, InGDP2,InREN, INNREN, and InEXTD were
analysed and reported in Table 3. The mean values
were 1.069 (InCO,), 8.734 (InGDP), 7.164 (InREN), 9.348
(INNREN), and 3.570 (InEXTD), and their proximity to
the medians indicates that the distributions were gen-
erally symmetrical. InCO, exhibits the highest volatil-
ity based on its standard deviation, whereas InGDP
and InEXTD appear to be relatively more stable. The
skewness values reveal that InCO,, INnREN, and INNREN
are left-skewed, InGDP is slightly right-skewed, and
INEXTD is strongly left-skewed (- 1.281). The kurtosis
values indicate that INnEXTD has the sharpest distribu-
tion (3.735), suggesting the potential presence of
outliers. The Jarque-Bera (JB) test statistics and corre-
sponding probability values confirm that none of the
variables fail to reject the null hypothesis of normality
at the 5% significance level, implying that the data are
approximately normally distributed and suitable for
econometric analysis with minimal outlier influence.
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4. Empirical Results

The first step prior to presenting the FFF-ARDL
bounds test findings is to determine the stationarity
properties of the time series data used in the study.
Structural breaks inherent in economic data may af-
fect the results of the stationarity tests. Therefore, this
analysis used methods that account for both structural
breaks and standard unit root tests. The Augmented
Dickey-Fuller (ADF) test, developed by Dickey and
Fuller (1979, 1981), was applied for a traditional sta-
tionarity assessment. The Zivot-Andrews (ZA) unit root
test proposed by Zivot and Andrews (1992) was used
to test for the presence of single endogenously deter-
mined structural breaks. Moreover, the Fourier ADF
test proposed by Christopoulos and Ledn-Ledesma
(2010) was included to capture potentially more com-
plex or smoother structural changes. The unit root
test results obtained from these different approaches
provide comprehensive preliminary information on
the degree of integration in the series. The results of
the ADF test are presented in Table 4, while the results
of the Fourier ADF and ZA tests, which account for
structural breaks, are presented in detail in Tables 5
and 6. Each test provides a different perspective that
enhances the reliability of the conclusions regarding
the stationarity of the series.
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Table 4. ADF Unit Root Test Results

Level 1. Difference
Variables Constant Constant & Trend Constant Constant & Trend
InCO, -2.327 (0.167) -2.162 (0.499) -6.564 (0.000)*** —6.068 (0.000)***
InGDP 0.884 (0.995) -1.545(0.801) -6.908 (0.000)*** —7.035 (0.000)***
InGDP2 1.179 (0.997) -1.263 (0.886) -6.807 (0.000)*** -7.027 (0.000)***
INREN -1.500 (0.526) -2.870(0.180) —-8.504 (0.000)*** -8.504 (0.000)***
INNREN -2.239(0.195) -3.210 (0.093)* —7.461 (0.000)*** —7.784 (0.000)***
INEXTD -2.052 (0.264) -2.123(0.521) -7.178 (0.000)*** —7.145 (0.000)***

Note: *** ** and * denote statistical significance at the 1%, 5%, and 10% significance levels, respectively.

Source: Author’s calculations.

Table 5. Fourier ADF Unit Root Test Results

Constant Constant&Trend
. . Frequency Test F Test . Frequency Test F Test
tetilbles LAl (k) Statistics Statistics LA (k) Statistics Statistics
InCO, 3.679 1 -1.437 45.,587%** 0.192 1 -3.733 24.150%**
InGDP 4197 1 -0.602 36.146%** 0.098 1 -3.610 50.864%**
InGDP2 1311.362 1 -0.542 35.841%** 30.495 1 -3.992 67.078%**
INREN 19.755 1 -1.441 14.078%** 1.931 1 -4.142 33.700%**
INNREN 5.31 1 -1.288 34.266%** 0.17 1 -3.592 17.529%**
INEXTD 5.986 1 -1.621 15.316%** 1.665 1 -4314 31.550%**

Note: ***, ** and * denote statistical significance at 1%, 5%, and 10% significance levels, respectively. The critical values for
the FADF test were —4.43, -3.85, and -3.52 (constant) and -5.11, -4.46, and —4.15 (constant & trend) at the 1%, 5%, and 10%
levels, respectively. For the F-test, the corresponding critical values were 6.730, 4.929, and 4.133 (constant) and 6.873, 4.972,
and 6.873 (constant and trend).

Source: Author’s calculations.

Table 6. ZA Unit Root Test Results

Level 1. Difference
Model A Model C Model A Model C
. . (Constant & Trend . (Constant & Trend

Variables (Constant Breaking) BIeaking) (Constant Breaking) BIEaKing)
InCO -3.600 -3.750 —6.332%** —-6.984%**
2 (B: 1985) (B: 2007) (B: 1984) (B: 1981)
InGDP -3.116 -4.074 -5.638%** ~7.374%*%
(B:2011) (B: 1999) (B: 2004) (B: 1981)
— _ _ *%% _ *%%

InGDP2 2.906 4,108 7.310 7313
(B:2011) (B: 1999) (B: 2003) (B: 1981)
INREN -4.388 -4.441 —8.917*** -8.817%**
(B: 1999) (B: 1999) (B: 2009) (B: 2009)
— _ _ *%% _ X%k

InNREN 4.409 4215 8.651 8.248
(B: 1986) (B: 1987) (B: 1982) (B: 1979)
-4.524 -4.467 —7.299%** -5.612%**
InEXTD (B: 1980) (B: 1980) (B: 1988) (B: 1988)

Critical Values

Model A:

Model C:

1% [-5.34], 5% [-4.93],

10% [-4.58]

1% [-5.57], 5% [-5.08], 10% [-4.82]

Note: ***, ** and * denote statistical significance at 1%, 5%, and 10% significance levels, respectively.
Source: Author’s calculations.
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Table 7. Lag Selection Criteria Result

Lag LogL LR FPE AIC SC HQ
0 238.6534 NA 3.66E-12 -9.30614 -9.07669 -9.21876
1 522.0548 487.4505* 1.86e-16* -19.20219* -17.59609* -18.59058*
2 540.7601 27.68382 3.96E-16 -18.5104 -15.5277 -17.3746
3 574.2892 41.57604 5.17E-16 -18.4116 -14.0522 -16.7515
4 611.7608 3747162 6.93E-16 -18.4704 -12.7344 -16.2861

Source: Author’s calculations.

The findings from the unit root tests applied in this
analysis provide important information regarding the
stationarity levels of the InCO,, InGDP, InGDPZ, InREN,
INNREN, and EXTD time series for Tiurkiye. When the
results of the standard ADF test (Table 4), the Fourier
ADF test considering structural breaks and nonlin-
ear components (Table 5), and the ZA test identifying
single structural breakpoints (Table 6) are evalu-
ated together, all series are non-stationary at levels.
Therefore, the findings from these three different unit
root tests reveal a common view that the variables are
stationary at the first-difference level. Defining the
variables as I(1) satisfies the fundamental assumptions
of the FFF-ARDL bounds test model used in this study
and enables the analysis of long-run cointegration
relationships.

According to the lag selection criteria presented
in Table 7, the optimal lag length for the model was
determined to be one, based on all the criteria (LR,
FPE, AIC, SC, and HQ).

There are various reasons why the FFF-ARDL
bounds test approach is preferred to examine the
long-run relationships among series. One of the main
advantages of this method is that, unlike classical
cointegration tests, it allows the variables used in
the analysis to have different orders of integration,
that is, both 1(0) and I(1). Moreover, the “FFF-ARDL’
component of the method enables the incorporation
of smooth and/or multiple structural breaks into the
analysis. It is critical not to ignore such breaks, which
are common in economic and environmental time se-
ries and can be caused by significant policy changes,
global shocks, or other structural transformations over
time, to obtain more reliable and robust coefficient
estimates that accurately reflect the true long-run
dynamics between variables (Aliyev et al. 2024; Aliyev
and Eylasov 2025). The FFF-ARDL approach provides
a more robust analysis of the long-run link between
external debt and environmental quality by consider-
ing the complex relationships and effects of possible
structural changes over the study period.

The FFF-ARDL bounds test results presented in

9

Table 8 strongly confirm the existence of a long-run
cointegration relationship among the variables
used in the model. The findings indicate a long-run
equilibrium relationship between the variables at a
high statistical significance level of 1%. This finding is
supported by the calculated test statistics: Fp statistic
(26.094), t- (-10.714), and Fg (29.839) statistics. Each
value significantly exceeds the critical values obtained
via the bootstrap method (including being more neg-
ative in absolute value for the t-statistic) at all conven-
tional significance levels. For instance, the F, statistic
of 26.094 is far above the 1% critical upper bound
(5.977), and the t-statistic of -10.714 is much lower
than the 1% critical value (-5.13), confirming strong
evidence against the null hypothesis of no cointegra-
tion. Similarly, the Fg statistic of 29.839 exceeds the 1%
upper bound (5.67) by a large margin. This provides
the conditions for rejecting the null hypothesis (no
cointegration relationships). Thanks to the inclusion of
the Fourier component in the model, which success-
fully controls for possible structural breaks and non-
linearities, this study identifies a statistically strong
and significant long-run relationship between these
variables. Hence, the FFF-ARDL bounds test findings
confirm the existence of a persistent cointegration
structure among the series.

The results of the various Diagnostic Tests conduct-
ed to assess the statistical power and reliability of the
model are presented in Table 8 (Diagnostic Tests sec-
tion). These findings support the validity and robust-
ness of the estimated FFF-ARDL model. Specifically,
the JB test confirms that the residual terms satisfy
the assumption of a normal distribution (JB statistic =
0.645 and p = 0.724). The Breusch-Godfrey Lagrange
Multiplier (BG-LM) test indicates that there is no serial
correlation problem in the model (BG-LM statistic =
0.669, and p = 0.517). The Harvey test, which assesses
heteroskedasticity, revealed a constant variance in
the model’s residuals (Harvey statistic = 1.392 and p
= 0.213), indicating no issues with changing variance.
Moreover, the Ramsey RESET (RR) test results confirm
that the model has the correct functional form (RR
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Table 8. FFF-ARDL Bounds Cointegration Test Results

Lag Length Frequency (k) Fa t-Statistic Fg
1,0,1,0,0,1 1.8 26.094*** —10.714%** 29.839%**
Critical Values 1(0) I(1) 1(0) I(1) 1(0) I(1)
1% 4.608 5.977 -3.96 -5.13 3.42 5.67
5% 3.442 4.69 -341 -4.52 24 4.19
10% 2.927 4.068 -3.13 -4.21 1.98 3.51
Diagnostic Tests

Tests t-Statistic Prob.

JB 0.645 0.724

BG-LM 0.669 0.517

Harvey 1.392 0.213

RR 0.71 0.482

Cusum: Stability

CusumSq: Stability

Note: ***, ** and * denote statistical significance at 1%, 5%, and 10% significance levels, respectively.

Source: Author’s calculations.

statistic = 0.710, p = 0.482). The graphs of the CUSUM
and CUSUM of Squares (CusumSq) tests, which evalu-
ate the stability of the coefficients over time and the
presence of structural breaks, remain within the
critical limits, indicating that the model coefficients
are stable and that there are no significant structural
breaks during the analysis period. The positive results
of these comprehensive diagnostic tests demonstrate
that the estimated model is statistically appropriate
and suitable for making reliable inferences.

The long-run coefficient results of the FFF-ARDL
bounds test in Table 9 confirm the validity of the EKC
hypothesis in Turkiye. The positive and significant
coefficient of InGDP (5.976) and the negative and
significant coefficient of InGDP2 (-0.336) at the 1%

Figure 1. Cusum and Cusumsq Graphs

level indicate that CO, emissions initially increase
with economic growth but decline after the income
threshold is reached. Renewable energy use (INREN)
has a negative and highly significant effect (-0.134),
reducing emissions, whereas non-renewable energy
consumption (INNREN) has a positive and significant
impact (0.791), increasing environmental degradation.
External debt (InEXTD) also exhibits a negative and
significant coefficient (-0.082), suggesting that higher
debt may indirectly limit emissions. The error correc-
tion term (CointEq(-1)) is strongly significant (-0.994),
implying that approximately 99.4% of short-run devia-
tions are corrected in the next period, ensuring rapid
convergence to the long-run equilibrium. Overall,
these findings indicate that Turkiye’s economic growth

1985 1990 1995 2000

2005

2010 2015 2020

| e CUSUM s 5% Significance

-0.4

1.4

1985 1990 1995 2000 2005 2010 2015 2020

= CUSUM of Squares === 5% Significance

Source: Author’s calculations.
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Table 9. FFF-ARDL Coefficient Results

Model: InCO, = f(InGDP, InGDPZ2, InREN, INNREN, InEXTD)

Long-Run Coefficient

Variables Coefficient Std. Error t-Statistic Prob.
InGDP 5.976 4.898 0.000%**
InGDP2 -0.336 0.062 -5.350 0.000%**
INREN -0.134 0.016 -8.194 0.000%**
INNREN 0.791 0.116 6.821 0.000***
INEXTD -0.082 0.022 -3.726 0.000%**
Short-Run Coefficient
Variables Coefficient Std. Error t-Statistic Prob.
D(InGDP2) -0.319 0.024 -13.203 0.000%**
D(InEXTD) -0.007 0.017 -0.411 0.682
COsS 0.001 0.003 0.111 0911
SIN -0.032 0.004 -7.734 0.000%**
CointEq(-1) -0.994 0.065 -15.195 0.000%**

Note: *** ** and * denote statistical significance at the 1, 5, and 10% significance levels, respectively.

Source: Author’s calculations.

initially worsens environmental quality but eventu-
ally improves it as income rises, while promoting
REN and managing external debt play crucial roles in
reducing emissions. Conversely, dependence on NREN
remains a major driver of environmental degradation,
highlighting the need to transition to cleaner energy
sources to achieve sustainable development.

According to the Fourier Toda-Yamamoto causal-
ity test results presented in Table 10, a unidirectional
causality relationship was observed between CO,
emissions and NREN consumption. Furthermore,
significant causality relationships were identified be-
tween REN consumption and external debt to NREN
consumption. Furthermore, a unidirectional causality
relationship was found between economic growth,
REN and NREN consumption, and external debt. These
findings reveal a complex interaction between the
energy consumption structure and financial dynam-
ics (especially external debt) in the Turkish economy,
which directly or indirectly affects environmental
quality.
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Table 10. Fourier Toda-Yamamoto Causality Test Results

Ho Hypothesis W-Statistics Bo;:;gap Freq(tli)ency
InGDP => InCO, 1.215 0.278 0.6
InREN => InCO, 0.356 0.554 0.6
INNREN => InCO, 0.406 0.522 0.6
INEXTD => InCO, 0.022 0.884 0.6
InCO,=> InGDP 1.452 0.236 0.6
INREN => InGDP 1.491 0.228 0.6
INNREN => InGDP 0.612 0.437 0.6
INEXTD => InGDP 2468 0.127 0.6
InCO, => InREN 1.298 0.263 0.6
InGDP => InREN 0.135 0.717 0.6
INNREN => InREN 0.022 0.891 0.6
INEXTD => InREN 1.985 0.157 0.6
InCO,=> InNNREN 7.817 0.006*** 0.6
InGDP => InNREN 0.94 0.339 0.6
INREN=> InNREN 4.008 0.049** 0.6
INEXTD=> InNNREN 4.295 0.044** 0.6
InCO, => InEXTD 1.397 0.246 0.6
INGDP => InEXTD 5.195 0.029** 0.6
INREN=> InEXTD 5.909 0.020** 0.6
INNREN => InEXTD 8.358 0.005%** 0.6

Note: *** ** and * denote statistical significance at 1%, 5%,
and 10% significance levels, respectively. The lag length
was determined to be 1 according to the AIC information
criterion.

Source: Author’s calculations.
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5. Conclusion and Recommandations

While the relationship between environmental
sustainability and external debt is an important area
of research in academic and policy circles globally, an-
alysing the dynamics specific to emerging economies
such as Turkiye is critical to better understanding this
interaction. An increasing EXTD, which is integral to
Turkiye's economic growth strategy, can significantly
affect the country’s environmental performance. The
influence of debt structure, the sectors to which it is
directed, and repayment terms on environmental pro-
tection efforts are essential questions that need to be
addressed. Empirical evidence from Tirkiye enhances
our understanding of this complex relationship by ex-
amining the environmental consequences of external
debt from various perspectives. It is vital to design
external debt management strategies in an integrated
manner with environmental policies, enabling Tirkiye
to achieve both sustainable economic development
goals and protect its environmental assets.

This study analyses the long-run impact of
Turkiye's external debt burden on environmental
sustainability between 1970 and 2023. CO, emissions
are employed as the dependent variable to represent
environmental quality, and economic growth, REN
consumption, and NREN consumption variables are
also included in the model while the EKC hypothesis
is tested. The FFF-ARDL bounds test method is used
to explore the long-run relationship, following unit
root tests such as ADF, Fourier ADF, and ZA, to ac-
count for structural breaks. The results indicate that
all series are non-stationary at the level but become
stationary at the first differences. Long-run findings
reveal that increases in external debt decrease CO,
emissions, economic growth initially raises emissions
but declines after a certain income threshold, confirm-
ing the EKC hypothesis, REN consumption reduces
emissions, and NREN consumption increases emis-
sions. The Fourier Toda-Yamamoto test results indicate
unidirectional causality from CO, emissions, REN, and
external debt to NREN consumption. There is also uni-
directional causality from economic growth, REN, and
NREN consumption to external debt. These findings
align with those of similar studies in the literature and
emphasise that managing external debt and promot-
ing REN are crucial for reducing CO, emissions. These
findings align with similar studies in the literature by
researchers such as Bese, Friday, and Ozden (2021b),
Xu et al. (2022), Bese and Friday (2022), Sadiq et al.
(2022), Bachegour and Qafas (2023), and Shamwil et
al. (2024).

These results indicate that Tirkiye's external debt
management strategies are critical to environmental

South East European Journal of Economics and Business, Volume 21 (1) 2026

sustainability. Effective and efficient external debt
management can significantly contribute to achieving
environmental sustainability. Proper management of
external debt, increased investments in REN sources,
and incentivising these investments can effectively
reduce carbon emissions. Policymakers should con-
sider environmental factors in external borrowing
processes and support economic growth with sus-
tainable energy policies. Moreover, promoting REN
consumption will substantially contribute to ensur-
ing long-term sustainability. Utilising REN sources
decreases dependence on fossil fuels, reduces carbon
emissions, and minimises environmental pollution.
Therefore, increasing investments in REN projects and
supporting technological advancements in this sector
are crucial for achieving environmental sustainability.
This study serves as an important reference for under-
standing the environmental impacts of external debt
and achieving sustainable development goals. By
integrating external debt management and REN poli-
cies, policymakers can sustain economic growth while
ensuring the environmental sustainability. A compre-
hensive and holistic approach should be adopted to
minimise the environmental impacts of external debt.
Future research following this study can explore vari-
ous variables and methods across different countries
and country groups to contribute significantly to the
literature.

References

Akaike, H. 1979. A Bayesian extension of the minimum AIC
procedure of autoregressive model fitting. Biometrika 66
(2):237-242.

Akam, D., Owolabi, O., and Nathaniel, S. P. 2021. Linking
external debt and renewable energy to environmental
sustainability in heavily indebted poor countries: new
insights from advanced panel estimators. Environmental
Science and Pollution Research 28 (46): 65300-65312.

Akam, D., Nathaniel, S. P, Muili, H. A., and Eze, S. N. 2022.The
relationship between external debt and ecological foot-
print in SANE countries: Insights from Kénya panel cau-
sality approach. Environmental Science and Pollution
Research 29 (13): 19496-19507.

Alhassan, H. and Kwakwa, P. A. 2023. The effect of natural
resources extraction and public debt on environmental
sustainability. Management of Environmental Quality 34
(3): 605-623.

Aliyev, F. and Eylasov, N. 2025. The impact of Nasdag-100,
U.S. Dollar Index and commodities on cryptocurren-
cy: New evidence from Augmented ARDL approach.
Economics Letters 247: 112191.

99



THE RELATIONSHIP BETWEEN EXTERNAL DEBT AND ENVIRONMENTAL QUALITY IN TURKIYE: A FRACTIONAL FREQUENCY FOURIER ARDL BOUNDS TEST APPROACH

Aliyev, F,, Eylasov, N., Gasim, N., and Sahinler, A. N. 2024.
Impact of nuclear energy consumption on CO, emis-
sions in South Korea: Evidence from Fourier bootstrap
ARDL bound test. Journal of Sustainable Development
Issues 2 (1): 51-66.

Apergis, N., Degirmenci, T., and Aydin, M. 2023. Renewable
and non-renewable energy consumption, energy tech-
nology investment, green technological innovation, and
environmental sustainability in the United States: Testing
the EKC and LCC hypotheses with novel Fourier estima-
tion. Environmental Science and Pollution Research 30
(60): 125570-125584.

Bachegour, H. and Qafas, A. 2023. Does External Debt
Worsen Environmental Pollution? Evidence from
Morocco. International Journal of Energy Economics and
Policy 13 (2): 68-76.

Baret, M. and Menuet, M. 2024. Fiscal and environmental
sustainability: Is public debt environmentally friend-
ly? Environmental and Resource Economics 87 (6):
1497-1520.

Becker, R., Enders, W., and Lee, J. 2006. A stationarity test in
the presence of an unknown number of smooth breaks.
Journal of Time Series Analysis 27 (3): 381-409.

Bese, E. and Friday, H. S. 2022. The relationship between
external debt and emissions and ecological footprint
through economic growth: Turkey. Cogent Economics &
Finance 10 (1): 2063525.

Bese, E., Friday, H. S., and Ozden, C. 2021a. The Effect of
External Debt on Emissions: Evidence from China.
International Journal of Energy Economics and Policy 11
(1): 440-447.

Bese, E., Friday, H. S., and Ozden, C. 2021b. Is India Financing
Its Emissions Through External Debt? International
Journal of Energy Economics and Policy 11 (6): 170-179.

Carrera, J. and de la Vega, P. 2024. The effect of external
debt on greenhouse gas emissions. arXiv. https://doi.
org/10.48550/arXiv.2206.01840

Chiappini, R. and Gerard, E. 2025. Environmental regulation
and foreign direct investments: Evidence from a new
measure of environmental stringency. Macroeconomic
Dynamics 29: e136.

Christopoulos, D. K. and Leén-Ledesma, M. A. 2010. Testing
for Granger (non-) causality in a time-varying coefficient
VAR model. Journal of Forecasting 29 (4): 436-453.

Cole, M. A., Elliott, R. J., and Fredriksson, P. G. 2006.
Endogenous pollution havens: Does FDI influence
environmental regulations? Scandinavian Journal of
Economics 108 (1): 157-178.

Dagar, V., Ahmed, F, Waheed, F, Bojnec, S., Khan, M. K., and
Shaikh, S. 2022. Testing the pollution haven hypothesis
with the role of foreign direct investments and total en-
ergy consumption. Energies 15 (11): 4046.

Dickey, D. A. and Fuller, W. A. 1979. Distribution of the es-
timators for autoregressive time series with a unit root.

100

Journal of the American Statistical Association 74 (366):
427-431.

Dickey, D. A. and Fuller, W. A. 1981. Distribution of the es-
timators for autoregressive time series with a unit root.
Econometrica 49 (4): 1057-1072.

Dong, K., Hochman, G., Zhang, Y., Sun, R, Li, H., and Liao, H.
2018. CO, emissions, economic growth, and the environ-
mental Kuznets curve in China: What roles can nuclear
energy and renewable energy play? Journal of Cleaner
Production 196: 51-63.

Enders, W. and Lee, J. 2012. The flexible Fourier form and
Dickey-Fuller type unit root tests. Economics Letters 117
(1): 196-199.

Farooq, F., Zaib, A., Faheem, M., and Gardezi, M. A. 2023.
Public debt and environment degradation in OIC
countries: The moderating role of institutional quality.
Environmental Science and Pollution Research 30 (19):
55354-55371.

Garsous, G. and Kozluk, T. 2017. Foreign direct investment
and the pollution haven hypothesis: Evidence from list-
ed firms. OECD Economics Department Working Paper
No. 1379.

Georgescy, . and Kinnunen, J. 2024. Dynamic interactions
between GDP, renewable energy, innovation, and CO,
emissions in Finland: A Fourier-augmented ARDL analy-
sis. Letters in Spatial and Resource Sciences 17 (1): 27.

Gill, F. L., Viswanathan, K. K., and Abdul Karim, M. Z.2018.The
critical review of the pollution haven hypothesis (PHH).
International Journal of Energy Economics and Policy 8
(1):167-174.

Grossman, G. and Kreuger, A. 1991. Environmental im-
pacts of a North American Free Trade Agreement. NBER
Working Paper No. 3914.

Grossman, G. and Kreuger, A. 1995. Economic growth and
the environment. The Quarterly Journal of Economics
110 (2): 353-377.

Hu, J., Hu, X,, Peng, Y., and Zhang, Y. 2024. The green costs
of debt overhang: Evidence from local government debt
restructuring. Working paper. SSRN.

International Energy Agency. 2025. Renewable Energy
Consumption Per Capita (kWh), Primary Energy
Consumption Per Capita (kWh). IEA Data. https://www.
iea.org/ (Accessed on January 15, 2025).

Katircioglu, S. and Celebi, A. 2018. Testing the role of exter-
nal debt in environmental degradation: empirical evi-
dence from Turkey. Environmental Science and Pollution
Research 25 (9): 8843-8852.

Krugman, P. 1988. Financing versus forgiving a debt over-
hang. Journal of Development Economics 29 (3):
253-268.

McNown, R., Sam, C.Y.,, and Goh, S. K. 2018. Bootstrapping
the autoregressive distributed lag test for cointegration.
Applied Economics 50 (13): 1509-1521.

South East European Journal of Economics and Business, Volume 21 (1) 2026



THE RELATIONSHIP BETWEEN EXTERNAL DEBT AND ENVIRONMENTAL QUALITY IN TURKIYE: A FRACTIONAL FREQUENCY FOURIER ARDL BOUNDS TEST APPROACH

Millimet, D. L. and Roy, J. 2016. Empirical tests of the pollu-
tion haven hypothesis when environmental regulation
is endogenous. Journal of Applied Econometrics 31 (4):
652-677.

Nazlioglu, S., Gormus, A., and Soytas, U. 2016. QOil prices
and real estate investment trusts (REITs): Gradual-shift
causality and volatility transmission analysis. Energy
Economics 60: 168-175.

Omay, T. 2015. Fractional frequency flexible Fourier form
to approximate smooth breaks in unit root testing.
Economics Letters 134: 123-126.

Pesaran, M. H., Shin, Y., and Smith, R. J. 2001. Bounds testing
approaches to the analysis of level relationships. Journal
of Applied Econometrics 16 (3): 289-326.

Sadig, M., Shinwari, R., Usman, M., Ozturk, I, and Maghyereh,
A. 1. 2022. Linking nuclear energy, human development
and carbon emission in BRICS region: Do external debt
and financial globalization protect the environment?
Nuclear Engineering and Technology 54 (9): 3299-3309.

Saleem Jabari, M., Aga, M., and Samour, A. 2022. Financial
sector development, external debt, and Turkey’s renew-
able energy consumption. PLOS ONE 17 (5): €0265684.

Saleem, S. H., Ahmed, D. H., and Samour, A. 2024. Examining
the impact of external debt, natural resources, foreign
direct investment, and economic growth on ecological
sustainability in Brazil. Sustainability 16: 1037.

Sam, C. Y., McNown, R., and Goh, S. K. 2019. An augmented
autoregressive distributed lag bounds test for cointegra-
tion. Economic Modelling 80: 130-141.

Samour, A. and Adebayo, T. S. 2022. External Debt,
Renewable Energy, and Environmental Quality in BRICS
Countries. Research Square. https://doi.org/10.21203/
rs.3.rs-2328886/v1

South East European Journal of Economics and Business, Volume 21 (1) 2026

Shamwil, M., Yunusa, A., Abubakar, A. M., and Yaro, |. M. 2024.
Advancing sustainability: Exploring the impact of debt,
FDI, finance, and environment in Nigeria. Journal of Arid
Zone Economy 4 (5): 85-99.

Sims, C. A. 1980. Macroeconomics and reality. Econometrica
48 (1): 1-48.

Syed, Q. R., Apergis, N., and Goh, S. K. 2023. The dynamic
relationship between climate policy uncertainty and re-
newable energy in the US. Energy 278: 127383.

Warsame, Z. A., Dirie, A. N., and Nor, B. A. 2024. Towards
Environmental Sustainability: The Impact of External
Debt and Government Expenditure on Carbon Emissions
in Somalia. International Journal of Energy Economics
and Policy 14 (6): 566-573.

World Bank. 2025. GDP per capita, Carbon Emissions,
External Debt (% of GDP). World Bank Data. https://da-
tabank.worldbank.org/ (Accessed on January 15, 2025).

Xu, W,, Jahanger, A., Inuwa, N., Samour, A., and lbrahim, S. S.
2022. Testing the impact of external sovereign debt on
Turkey's ecological footprint. Frontiers in Environmental
Science 10: 1010534.

Yakubu, M. and Aladejare, S. 2025. Renewable energy and
ecological sustainability in Africa: Does foreign debt and
financial globalisation matter? Energy Technologies and
Environment 3 (1): 1-22.

Yilanci, V., Bozoklu, S., and Gorus, M. S. 2020. Are BRICS coun-
tries pollution havens? Sustainable Cities and Society 55:
102035.

Zivot, E. and Andrews, D. W. K. 1992. Further evidence on
the Great Crash, the oil price shock, and the unit-root
hypothesis. Journal of Business & Economic Statistics 10
(3):251-270.

101



SUBMISSION GUIDELINES

The South East European Journal of Economics and Business (SEEJ) primarily addresses important issues in
economics and business, with a special focus on South East European (SEE) economies. The SEEJ also publishes
high-quality papers that might not be directly focused on SEE region. Articles may involve explanatory theory,
empirical studies, policy studies, or methodological treatments of tests.

Manuscripts are reviewed with the understanding that they
- are substantially new;
- have not been previously published, unless without copyrights as part of the proceedings of a conference
sponsored by the School of Economics and Business;
- have not been previously accepted for publication;
- are not under consideration by any other publisher, and will not be submitted elsewhere until a decision is
reached regarding their publication in the SEE Journal.

The procedures guiding the selection of articles for publication in the journal require that no manuscript be
accepted until it has been reviewed by the Editorial Board and at least two reviewers who are experts in their
respective fields (often members of the International Editorial Board). The manuscripts are judged solely on the
basis of content, clarity, and contribution to the field. All manuscripts are judged on their contribution to the
advancement of science, the practice of economics and business, or both. Articles should be written in an inter-
esting, readable manner, and technical terms should be defined. In some highly exceptional circumstances, the
journal will publish a solicited manuscript from a noted scholar on a topic deemed of particular interest to the
development of the fields of economics and business. Manuscripts submitted to the journal can be processed
most expeditiously if they are prepared according to these instructions.

MANUSCRIPT PREPARATION

Manuscripts should be typed double-spaced, including references, and formatted for the A4 (21cm x 29,7cm)
paper size. Single spacing should not be used aside from tables and figures. Page numbers are to be placed in
the upper right-hand corner of every page. A tab indent should begin each paragraph. Please allow the text to
wrap, rather than placing a hard return after every line. Manuscripts ordinarily should be between 4,000 and
6,000 words (ca. 15 typewritten pages of text) using Times New Roman 12-point type. Articles of shorter or longer
length are also acceptable. Please refrain from using first person singular in the text of the manuscript unless it is
a solicited article or book review.

In the article, please be sure that acronyms, abbreviations, and jargon are defined, unless they are well-known
or in the dictionary or The Chicago Manual of Style, 15th edition (e.g., Table 14.4 and sec. 15.55). Quotes of 10
or more words must include page number(s) from the original source. Every citation must have a reference, and
every reference must be cited.

For any details of manuscript preparation not included in the following sections, see The Chicago Manual of Style,
15" edition, Chicago and London: University of Chicago Press, 2003, and review recent issues of the journal.

102 South East European Journal of Economics and Business



What Goes Where?

Together with your manuscript, please prepare additional supplementary file to be uploaded after you upload
the manuscript. Supplementary file should contain: article title, with full name of author(s), present position,
organizational affiliation, full address including postal code and country, telephone/fax numbers, and e-mail ad-
dress. Author(s) must be listed in the order in which they are to appear in the published article. Please clearly
indicate which author will serve as the primary contact for the journal and be especially sure to provide an e-mail
address for this person.

The sections of the manuscript should be placed in the following order: title page, body, appendices, endnotes,
reference list, tables, figures. Each section should begin on a new page.

Title Page - Title of paper, without author(s) name(s), and a brief abstract of no more than 150 words substan-
tively summarizing the article. JEL classification code to facilitate electronic access to this manuscript should also
be listed on this page.

Body - The text should have its major headings centered on the page and subheadings flush with the left mar-
gin. Major headings should use all uppercase letters; side subheadings should be typed in upper- and lowercase
letters. Do not use footnotes in the body of the manuscript. If used, please place endnotes in a numbered list
after the body of the text and before the reference list; however, avoid endnotes wherever possible because
they interrupt the flow of the manuscript. Acronyms, abbreviations, and jargon should be defined unless they
are well-known (such as IMF) or they can be found in the dictionary. Quotes of 10 or more words should include
page number(s) from the original source. Every citation must have a reference, and every reference must be cited.

Tables and Figures - Each table or figure should be included in the manuscript where appropriate. The data in
tables should be arranged so that columns of like materials read down, not across. Non-significant decimal places
in tabular data should be omitted. The tables and figures should be numbered in Arabic numerals, followed by
brief descriptive titles. Additional details should be footnoted under the table, not in the title. In the text, all illus-
trations and charts should be referred to as figures. Figures must be clean, crisp, black-and-white, camera-ready
copies. Please avoid the use of gray-scale shading; use hatch marks, dots, or lines instead. Please be sure captions
are included. Indicate in text where tables and figures should appear. Be sure to send final camera-ready, black-
and-white versions of figures and, if possible, electronic files.

References - References should be typed double-spaced in alphabetical order by author’s last name.

Reference Citations within Text - Citations in the text should include the author’s last name and year of publica-
tion enclosed in parentheses without punctuation, e.g., (Johnson 1999). If practical, the citation should be placed
immediately before a punctuation mark. Otherwise, insert it in a logical sentence break.

If a particular page, section, or equation is cited, it should be placed within the parentheses, e.g., (Johnson 1990,
p. 15). For multiple authors, use the full, formal citation for up to three authors, but for four or more use the first
author’s name with “et al” For example, use (White and Smith 1977) and (Brown, Green, and Stone 1984). For more
than three authors, use (Hunt et al. 1975), unless another work published in that year would also be identified as
(Hunt et al. 1975); in that case, list all authors, e.g., (Hunt, Bent, Marks, and West 1975).

Reference List Style - List references alphabetically, the principal author’s surname first, followed by publication
date. The reference list should be typed double-spaced, with a hanging indent, and on a separate page. Do not
number references. Please see the reference examples below as well as reference lists in recent issues. Be sure that
all titles cited in the text appear in the reference list and vice versa. Please provide translations for non-English
titles in references, page ranges for articles and for book chapters, and provide all authors’and editors’names (not
“et al.” unless it appears that way in the publication).

Journal article:

Smith, J. R. 2001. Reference style guidelines. Journal of Guidelines 4 (2): 2-7 [or 4:2-71].
.2001. Reference style guidelines. Journal of Baltic Studies 4 (2): 2-7.

South East European Journal of Economics and Business 103



Book:
Smith, J. R. 2001. Reference style guidelines. Thousand Oaks, CA: Sage.

Chapter in a book:
Smith, J. R. 2001. Be sure your disk matches the hard copy. In Reference style guidelines, edited by R. Brown, 155-
62. Thousand Oaks, CA: Sage.

Editor of a book:
Smith, J. R., ed. 2001. Reference style guidelines. Thousand Oaks, CA: Sage.

Dissertation (unpublished):
Smith, J. R. 2001. Reference style guidelines. Ph.D. diss., University of California, Los Angeles.

Paper presented at a symposium or annual meeting:
Smith, J.R.2001. A citation for every reference. Paper presented at the annual meeting of the Reference Guidelines
Association, St. Louis, MO, January.

Online:
Smith, J. R. 2001. Reference style guidelines. In MESH vocabulary file (database online). Bethesda, MD: National
Library of Medicine. http:// www.sagepub.com (accessed October 3, 2001).

Mathematical Notation - Mathematical notation must be clear within the text. Equations should be centered on
the page. If equations are numbered, type the number in parentheses flush with the right margin. For equations
that may be too wide to fit in a single column, indicate appropriate breaks. Unusual symbols and Greek letters
should be identified by a marginal note.

Permission Guidelines — Authors are solely responsible for obtaining all necessary permissions. Permission must
be granted in writing by the copyright holder and must accompany the submitted manuscript. Authors are re-
sponsible for the accuracy of facts, opinions, and interpretations expressed in the article.

Permission is required to reprint, paraphrase, or adapt the following in a work of scholarship or research:

- Any piece of writing or other work that is used in its entirety (e.g., poems, tables, figures, charts, graphs,
photographs, drawings, illustrations, book chapters, journal articles, newspaper or magazine articles, ra-
dio/television broadcasts);

— Portions of articles or chapters of books or of any of the items in the preceding paragraph, if the portion
used is a sizable amount in relation to the item as a whole, regardless of size, or it captures the “essence” or
the “heart” of the work;

- Any portion of a fictional, creative, or other nonfactual work (e.g., opinion, editorial, essay, lyrics, commen-
tary, plays, novels, short stories);

— Any portion of an unpublished work

MANUSCRIPT SUBMISSION
Submit manuscripts electronically, in MS Word format, through through the following web-page: seejournal.efsa.
unsa.ba/submission.

All additional correspondence should be addressed to:
The South East European Journal of Economics and Business
University of Sarajevo, School of Economics and Business

Trg oslobodjenja-Alije Izetbegovica 1
71000 Sarajevo

Bosnia and Herzegovina

E-mail: seejournal@efsa.unsa.ba

104 South East European Journal of Economics and Business



—]CC

J O URNAL

ISSN 2233-1999




