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Impact of ESG Implementation on Credit Ratings
and Financial Performance: A Sustainability
Perspective

Darko Ban', Dejan Miljenovic*

Abstract

The purpose of this paper is to analyse how the implementation of the ESG concept
affects the credit rating and financial performance from a business micro-
perspective. Environmental, social, and governance factors and risks, as
components of the ESG concept, are challenging companies and pose sustainability
risks to which companies react differently. The development of green financial
instruments is an additional incentive for companies to commit to the process of
green transition. Assessing ESG performance helps recognise strengths and
weaknesses of the corporate sector in the process of contributing to global
sustainability goals. Current sustainability achievements of companies can be
analysed through ESG ratings. This research found that differences in rating
agencies’ methods for defining ESG criteria and assessing ESG ratings do not
ultimately lead to significant deviations in ratings. The implementation of the ESG
concept in large companies (corporations) has no impact on profitability in the
short term. Therefore, the effects of sustainability investments should be monitored
over the long term. The research results indicate positive relationships between
governance factors, ESG ratings, and the credit ratings of large companies. Based
on the given results, it is concluded that investing in sustainability and ESG
implementation has an overall positive impact on a company s performance.

Keywords: sustainable finance, green investments, ESG ratings, financial performance
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1. Introduction

According to the European Environment Agency (2024), sustainable finance
involves the integration of environmental, social, and governance (ESG) criteria
into investment decision-making processes. The concept of environmental, social,
and governance (hereafter: ESG) criteria was first introduced in the United Nations
(hereafter: UN) report, the Global Compact (2004), Who Cares Wins: Connecting
Financial Markets to a Changing World (Eccles et al., 2019). With the introduction
of the ESG concept, a methodology for ranking companies based on their triple-
bottom-line performance in the area of sustainability was also introduced.

The ESG concept stems from the broader framework of corporate social respon-
sibility and involves analysing non-financial performance elements to improve
technological processes aiming to reduce a company’s environmental impact while
positively influencing its financial results (Hughes et al., 2021). As a recently de-
veloped approach, ESG is constantly considered as a determinant of the sustainable
growth of companies, just as is the case with the traditional financial determinants
of corporate growth (Malini¢ et al., 2020). Devalle et al. (2017) outline that the in-
terplay between ESG factors and credit risk is an inevitable factor in overall finan-
cial stability and capacity to meet long-term obligations.

In order to determine the short-term effects of the implementation of the ESG
concept on the company’s financial results, the focus was placed on the net profit
margin, which is a clear indicator of a company’s bottom-line profitability. This
methodology enables the direct assessment of financial repercussions and provides
valuable insights into the efficiency and effectiveness of initial ESG investments
from a purely profit-driven perspective (Agranat, 2023).

The study includes an overview of related research through the literature. It
outlines the methodology for selecting the sample from which the independent and
dependent variables are derived, the methodology for determining the relationships
between the variables, an analysis of the research findings, and a discussion leading
to a conclusion of the paper.

2. Literature review

In corporate practice, high ESG ratings and sustainability standards integrated into
business operations are expected to enable better access to green financial instruments,
suggesting that an improvement in a company’s ESG rating has a positive impact on
its creditworthiness. In practice, to ensure that sustainability information is as relevant
as financial information, sustainability issues that are financially relevant or material
to the company’s business model must be identified (Eccles et al., 2012). According to
Vortelinos et. al. (2024) and Alain et al. (2017), there is a positive correlation between
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ESG ratings and credit ratings. Chodnicka-Jaworska (2021) states that ESG ratings
have a strong and positive influence on credit ratings, which can also be explained
by the methodology used to determine credit ratings, as rating agencies include ESG
factors in their assessments. Rating agencies take into account the degree of corporate
social responsibility when assessing a company’s creditworthiness (Attig et al., 2013).
Similarly, Jiraporn et al. (2014) find that corporate social responsibility has a positive
impact on creditworthiness. According to Kim and Li (2021), ESG ratings have
a positive effect on creditworthiness, with the relationship being stronger for large
companies. Agosto et al. (2022) also suggest that ESG ratings can be used to predict a
company’s credit rating.

Implementing the ESG concept in business operations and investing in sustainability
can also have an impact on a company’s financial performance. Various factors
play a role here, e.g., industry specifics, the alignment of investments with the
business focus, the size of the company, the source of financing, the amortisation
period of the investments and other variables. According to Bissoondoyal-Bheenick
et al. (2023a), company size plays an important role in examining the correlation
between ESG ratings and financial performance. Chen et al. (2023) found that the
implementation of the ESG concept in companies has a positive effect on financial
performance, with this effect being more pronounced for large companies. A higher
ESG score correlates with better financial performance (Wang, 2024). Companies
with effective ESG management reduce financial costs, which has a positive impact
on their financial performance (Fatemi et al., 2018). However, the hypothesis that
sustainability investments increase profitability is not supported by all studies.
According to Garcia and Orsato (2020) and McGowan (2022), companies that
invest in environmental and social responsibility may waste resources and incur
additional costs, resulting in a negative impact on the business. Some authors are
indifferent about the relationship between ESG and company performance. Hussain
et al. (2018) and Li (2024) conclude that ESG ratings do not affect a company’s
financial performance. Financial performance is a broad array of metrics, including
profitability, revenue growth, operational efficiency, and market valuation, which
collectively reflect a company’s financial health and operational success (Earnhart,
2018). In this research focus is on net profit margin. This focused approach allows
for a more granular assessment of the causal links between ESG adoption and
financial profitability, particularly within the constrained timeframe of short-term
financial reporting (Seco et al., 2024).

The historical overview of key studies incorporating non-financial factors in
credit risk assessment begins in the 1990s with a focus on corporate governance
and corruption (e.g., Ciocchini et al., 2003), continues in the 2000s with the
integration of intangibles such as human capital (Situm, 2014), reaches a milestone
with the early inclusion of intellectual capital in credit evaluation (Iazzolino et
al., 2013), and since the 2010s has been dominated by the ESG approach (e.g.,
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Kiesel & Liicke, 2019; Bonacorsi et al., 2024), which today links these factors to
sustainability and credit risk reduction.

Numerous studies confirm a positive relationship between ESG performance and
credit ratings using either aggregated scores or multiple ESG data providers (Attig
et al., 2013; Jiraporn et al., 2014; Chodnicka-Jaworska, 2021; Kim & Li, 2021;
Agosto et al., 2022; Vortelinos et al., 2024), but their approach cannot disentangle
the true effect of ESG factors, and especially the distinct contributions of the
Environmental (E), Social (S), and Governance (G) pillars from the confounding
influence of methodological heterogeneity across agencies (Dorfleitner et al.,
2015; Chatterji et al., 2015; Berg et al., 2019; Abhayawansa & Tyagi, 2021; Billio
et al., 2024). This research is the first to examine the relationship between ESG
performance and credit ratings exclusively within a single rating agency’s consistent
methodological framework (Moody’s ESG Issuer Profile Scores and Moody’s
long-term issuer ratings), thereby eliminating cross-provider methodological
divergence and enabling a clean decomposition of the individual contributions of
the Environmental, Social, and Governance pillars.

This study analyses the relationship between ESG ratings and a company’s financial
performance. The hypothesis is that ESG ratings and financial performance are
either uncorrelated or show a weak or negative correlation. This is because the ESG
implementation concept is a long-term investment in sustainability and stability,
while financial performance is often assessed annually.

The research objective of this paper is to determine the relationship between ESG
ratings of large companies and their credit ratings. The main hypothesis is:

H1: There is a positive relationship between ESG ratings and the long-term
credit ratings of large companies.

In addition, the impact of ESG ratings on the financial performance of large
companies is analysed. The auxiliary hypothesis is:

H2: ESG ratings have no impact on the financial performance of large
companies.

3. Data and methodology

In this part of the article, the most important characteristics of the research sample
are explained and integrated into the methodological framework conducted through
the empirical research.
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3.1. Sample

The introduction of corporate social responsibility practices also creates a basis for
ESG-based reporting. Many companies are already analysing and developing their
own sustainability indicators or relying on indicators prescribed by international
sustainability reporting standards. According to Bissoondoyal-Bheenick et al.
(2023b) and Del Vitto et al. (2023), the methods for calculating ESG ratings vary,
and it is possible to obtain different data for the same rated companies.

The weighting of environmental, social and governance factors in ESG ratings
depends on the calculation methodology (Billio et al., 2024). ESG data providers
use different methodologies, which can lead to discrepancies in ESG ratings for
the same companies. These discrepancies can arise due to different theoretical
interpretations of ESG factors, different calculation methods, and challenges in
data measurement (Abhayawansa & Tyagi, 2021). Dorfleitner et al. (2015) notes
that different ESG data providers use methodologies that differ in the number of
scores assessed, with only weak convergence of scores; however, the final results
often show some degree of correlation. According to Chatterji et al. (2015), the
ratings of sustainability indicators by different rating agencies show a very low
correlation.

The determination of ESG ratings is preceded by the definition of triple-bottom-
line measurement criteria, which are based on the structure of sustainability
impacts and contributions that must be defined at the sector level. This explains
why the assessment results differ, as even slight differences in the assessment of
the qualitative criteria can lead to different ratings. Differences in the calculation
reflect differences of opinion on the relevance of different ESG categories, and it
is legitimate for different raters to have different views on these issues (Berg et al.
2019). Discrepancies occur even with easily measurable data, and measuring social
impact and the quality of corporate governance remains a challenging task for
company owners and managers.

The size of a company influences its resilience to changes in the environment and its
ability to implement different business concepts such as ESG. Due to their capacity,
large companies have an advantage in implementing ESG concepts compared
to small and medium-sized companies, and ESG ratings positively influence
creditworthiness (Organisation for Economic Co-operation and Development
[OECD], 2020). According to Akgun et al. (2021), the lack of ESG rating data
for small and medium-sized enterprises (SMEs) steers investors towards large
companies. Large companies provide more detailed financial and non-financial
reports, making them a more suitable sample for research.

The study uses data from a single source, Moody’s Investor Service (Moody’s
Ratings), for the entire sample, including observations of ESG ratings, credit ratings,
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and net profit margins. Data was collected for fifty large companies covering their
financial performance, ESG ratings and credit ratings (Table 1). Using the same
database for the entire sample ensures the consistency and accuracy of the data series.
The sample includes large companies from different parts of the world, selected based
on the criterion that they have a turnover of more than 10 billion euros in 2023.

The following variables (Table 1) were derived from the sample of fifty large
companies: the independent variable ESG Rating 2023 (hereafter: ESGR), the
independent variable E Rating 2023, which represents the environmental factor
of the ESG rating (hereafter: ER), the independent variable S Rating 2023, which
represents the social factor of the ESG rating (hereafter: SR), the independent
variable G Rating 2023, which represents the governance factor of the ESG
rating (hereinafter: GR), the dependent variable Credit Rating 2023 (hereinafter:
CR) and the dependent variable Net Profit Margin Ratio 2023/2022 (hereinafter:
NPMR).

Table 1: Sample and data groups

No. Company name ESGR | ER | SR | GR CR NPMR
1 |ABBVIE INC CIS-3 3 4 1 A3 0.44
2 | Accenture CIS-1 2 2 1 Aa3 0.96
3 | Adobe CIS-1 2 2 1 Al 1.04
4 | AIA Group CIS-2 3 4 2 Al 1.05
5 | Allianz SE CIS-2 3 4 2 Aa2 0.80
6 | Amazon CIS-3 3 3 2 Al 11.00
7 | Apple CIS-2 3 3 2 Aaa 1.00
8 |ASML CIS-2 3 2 1 A2 1.07
9 |AT&T CIS-3 2 3 3 Baa2 2.74
10 |Bank of America CIS-2 3 4 2 Al 0.92
11 |Bank of China CIS-2 3 3 2 Al 0.96
12 | Bank of Communications CIS-2 3 3 2 A2 0.73
13 | Berkshire Hathaway CIS-2 3 3 1 Aa2 3.25
14 | BHP Group CIS-3 5 4 1 Al 0.52
15 | BNP Paribas CIS-2 3 4 2 Aa3 1.07
16 |Broadcom CIS-3 3 2 3 Baal 1.16
17 | Brookfield Corporation CIS-3 3 4 3 A3 0.49
18 | Cardinal Health CIS-3 4 4 2 Baa2 1.31
19 |China Com. Construction CIS-3 2 4 3 Baal 1.19
20 | China Construction Bank CIS-2 3 3 2 Al 1.04
21 | China Life insurance CIS-2 3 4 2 Al 0.65
22 | China Mobile CIS-2 2 3 2 Al 0.98
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Table 1: Sample and data groups
No. Company name ESGR | ER | SR | GR CR NPMR
23 | China Nat. Offshore Oil CIS-2 5 4 2 Al 0.53
24 | China Railway Con. G. CIS-3 2 4 3 A3 0.94
25 | China Resources Land CIS-3 3 4 3 Baal 0.92
26 | China State Con. Hold. CIS-3 2 4 3 Baa2 0.97
27 | Cigna Group CIS-3 2 5 2 Baal 0.71
28 | Cisco Systems CIS-1 3 3 1 Al 0.97
29 |Coca-Cola CIS-2 3 3 2 Al 1.06
30 |Comcast CIS-2 2 3 2 A3 2.86
31 |CVS Health CIS-3 3 4 3 Baa2 1.74
32 | Daimler Truck CIS-3 4 4 2 A3 1.28
33 | Danaher CIS-2 2 3 2 A3 0.74
34 |Dell CIS-3 3 3 3 Baa3 0.43
35 | Deutsche Telekom CIS-2 2 3 2 Baal 2.27
36 |Ford Motor CIS-4 4 4 3 Bal 2.97
37 | General Motors CIS-3 4 4 2 Baa2 1.03
38 | Generali CIS-2 3 4 3 A3 1.07
39 | Hilton Dom. Oper. Co. CIS-3 2 3 3 Bal 0.78
40 |IBM CIS-2 2 2 2 A3 4.48
41 | Meta Platforms CIS-2 2 3 2 Aa3 1.46
42 |Morgan Stanley CIS-3 3 4 3 Al 1.10
43 |Nike CIS-2 3 4 2 Al 0.76
44 |NVIDIA CIS-2 3 2 1 Aa3 0.44
45 |Oracle CIS-4 2 2 4 Baa2 1.08
46 | PayPal Holdings CIS-1 2 2 1 A3 1.62
47 | Samsung Electronics CIS-2 3 2 2 Aa2 0.31
48 | Tesla CIS-2 2 3 3 Baa3 1.00
49 |Visa CIS-1 2 2 1 Aa3 0.74
50 | Walmart CIS-1 3 3 1 Aa2 0.76

Source: Author’s calculations based on Moody’s (2024) data

The sample consists of large companies from various industries. Therefore, the
NPMR was chosen as the financial performance indicator to eliminate industry
effects and provide insight into how much a company has improved its financial
efficiency in 2023 compared to other companies. Even though some companies may
have higher net profit margins in 2023, they may not have improved their financial
results compared to 2022.
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According to Moody’s (2024), companies such as Visa, PayPal, Adobe, Accenture,
and Walmart are among the companies with the highest ESG ratings. Moody’s credit
rating system uses twenty-one different ratings. These ratings range from the highest,
Aaa to the lowest, C. Ratings from Aa to Caa are further differentiated by adding
numbers from one to three:within each, one indicates the strongest and three the
weakest.

The lowest credit rating of C is equated with a value of one in the data analysis,
while the highest rating of Aaa is equated with a value of twenty-one. Moody’s
assigns ESG ratings on a scale of one to five, with CIS-1 being the highest rating.
For the further analysis, the ESG ratings are used inversely to reflect a positive
relationship with the dependent variables. The highest ESG rating is assigned a
value of five and the lowest ESG rating a value of one. The table below contains the
variables and descriptive statistics.

Table 2: Variables and Descriptive Statistics

No. Obs. | Std. Dev. Mean Median | Variance | Type in model
ESGR 50 0.74 3.70 4 0.54 Independent
ER 50 0.77 3.16 3 0.59 Independent
SR 50 0.80 2.74 3 0.64 Independent
GR 50 0.76 3.90 4 0.58 Independent
NPMR 50 1.60 1.39 1 2.57 Dependent
CR 50 2.24 15.60 15 5.02 Dependent

Source: Author’s calculations

Table 2 shows the standard deviation, the mean, the median, and the variance
values for the variables. The independent variables are similarly distributed. The
dependent variable NPMR has a higher variance value than the mean, which
indicates widely dispersed data points.

3.2. Methodology

A multiple linear regression model was created in which the independent variables
ESGR, ER, SR, GR, the dependent variable CR and the equation parameters A and 3
are shown. The parameter A represents the intercept in the model, f is the regression
coefficient and € is the random error. The model is shown by the equation:

CR =)+, ESGR + B, ER + B, SR + B, GR + € (1)
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The variables ER, SR and GR are included in the multiple linear regression model
to determine which of these variables has the greatest influence on the dependent
variable CR. ESGR is the overall ESG rating, including environmental, social, and
governance performance. ER measures ecological impact and sustainability, SR
assesses human capital, community, and labor practices, and GR evaluates board
effectiveness, transparency, and ethics. Despite the relatively small sample size of
50 observations, the robustness of the model will be ensured through the application
of a diverse suite of estimation methodologies (Fain, 2020).

Before determining the correlations between the variables, the Fisher test
(hereafter: F-test) and the Akaike information criterion (hereafter: AIC) are used to
test how well the variables in the model fit together. According to Siegel (2012), the
F-test compares two variances and measures their relationship. The validity of the
model depends on the number of parameters in the model and the logarithm of the
maximized value of the likelihood function for the model (Akaike, 1973/1992).

The model was checked with various tests. The coefficient of determination was
measured, the AIC estimation test was performed, the extended AIC test (hereafter:
AICC), which is adapted to the sample size, the Bayesian information criterion
(hereafter: BIC) and the Schwarz-Bayesian information criterion (hereafter: SBC)
were evaluated. The standard error of the estimate (hereafter: SEE) was measured,
an F-test was performed and the p-value of the F-test was calculated.

Table 3: Variable fit in the model

R2 AIC AICC BIC SBC SEE F p-value
ESGR | 0.4379 | 110.8605 | 112.2241 | 61.5410 | 66.5086 | 1.7338 | 11.9460 | 0.0000
ER 0.2701 | 123.9198 | 125.2835 | 74.6004 | 79.5679 | 1.9756 | 5.6755 | 0.0022
SR 0.0256 | 138.3706 | 139.7342 | 89.0511 | 94.0187 | 2.2828 | 0.4023 | 0.7520
GR 0.3984 | 114.2607 | 115.6244 | 64.9413 | 69.9088 | 1.7937 | 10.1525 | 0.0000

Source: Author’s calculations

The result of the AICC for ESGR = 112.22 shows that the variable ESGR fits the
model best. The variable GR has an AICC result of GR = 115.62, which fits the
model, and the variable ER also fits the model with an AICC result of ER = 125.28.
The F-test results for the variables ESGR, GR and ER are above the critical F-value
of 2.57 at a significance level of 5%, which confirms that these variables fit the
model together. However, the variable SR does not fit the model and is not analysed
further.

The critical F-value was determined using F-value tables, taking into account the
degrees of freedom for the numerator and denominator, which were calculated
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according to the number of parameters and observations in the model. Spearman’s
rank correlation coefficient is used to measure the correlation between the
independent variables ESGR, ER and GR and the dependent variable CR.
Normally, the correlation between two variables is measured using Pearson’s
correlation coefficient. In this case, however, Spearman’s correlation coefficient, an
approximation of Pearson’s coefficient, is used as it measures rank correlation.

ESG ratings and credit ratings are rank variables whose values are determined by
rank interval, making non-parametric measurement methods more precise for this
type of data as they are specifically designed for ranks. Spearman’s rank correlation
coefficient is represented by the following equation:

60, di’

Ry =1—222s

2)
It often happens that measures or ranks are known, but not in such a way that the
method of moments or even a Pearson method could be used to determine the
correlation (Spearman, 1904). After testing the correlation based on the model
mentioned, a correlation test between the variables ESGR and NPMR is performed.
As the companies belong to different peer groups, an adjustment was made by using
the growth in profit margin in 2023 compared to 2022 as the dependent variable.
This approach ensures comparable data collected from large companies in different
industries. Some industries are more profitable than others, and the net profit margin
by itself is not a comparable metric unless the sample is selected based on industry
criteria.

It is assumed that there is no correlation between the variables ESGR and NPMR.
If a correlation exists, it is expected to be weak and negative, as investments in the
ESG concept represent a cost that may have a negative impact on financial results
in the short term. The correlation between ESG ratings and net profit margin growth
is measured using Pearson’s correlation coefficient. According to Cohen (1977),
a correlation coefficient between £0.50 and +1, measured on a large sample, is
considered a strong correlation. According to Wishart (1931), the strength of the
correlation depends on the sample size, as more observations increase the standard
error. For large samples, the criterion for determining the strength of the correlation
must be weaker than for smaller samples.

4. Results and analysis

Table 4 shows the Spearman rank correlation matrix between the variables ESGR,
ER, GR and CR, with the results indicating the direction and strength of the
statistical relationship between the variables.
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Table 4: Correlation Matrix of ESG Ratings and Credit Rating

Variables ESGR ER GR CR
ESGR 1.0000 0.1674 0.6836 0.6364
ER 0.1674 1.0000 -0.1208 -0.1648
GR 0.6836 -0.1208 1.0000 0.5672
CR 0.6364 -0.1648 0.5672 1.0000

Source: Author’s calculations

The correlation coefficient between the variables ESGR and CR is 0.64 which
indicates a positive relationship between them. According to Bujang and Bahurum
(2016), a correlation coefficient of 0.6 with a significance of 90% and a test
significance level of 5% can be determined with a minimum sample size of 24
observations. A correlation with a significance of 80% and a significance level of 5
requires a minimum sample size of 19 observations. As the test was carried out with
50 observations, it can be concluded that the measured correlation coefficient of
0.64 represents a strong positive correlation.

The measured correlation between the variable GR and CR is 0.57, which indicates
a weak correlation, while there is no correlation between the variables ER and
CR. The independent variable GR correlates with the dependent variable CR but
is also correlated with the independent variable ESGR. Considering the variables
exhibit moderately strong correlations, multicollinearity with a variance inflation
fator (VIF) analysis was examined. The results of the analysis indicated high
VIF values exceeding 10, confirming the presence of high multicollinearity. Due
to multicollinearity, GR is excluded from the model. By including the variables
ESGR, ER and CR in the multiple linear regression model, the results show the
parameters of the regression equation.

Table 5: Multiple Linear Regression of Variables ESGR, ER and CR

Multiple Linear Regression Value
R 0.657184
R? 0.431891
R? (Adjusted) 0.407716
F(3.47) 17.86532
p - Value 0.000002
Stand. Dev. Of Estimation 1.724385
b* SE b SE t(46) p-value
Intercept 10.569 1.4895 7.0954 0.0001
ER -0.2571 0.1121 -0.7525 0.3281 -2.293 0.0263
ESGR 0.6572 0.1121 2.002 0.3415 5.862 0.0001

Source: Authors’ compilation based on data from Statistica software
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Based on the results of the multiple linear regression presented, the coefficient
of determination is positive and significant for the establishment of a linear
relationship, which leads to the rejection of the null hypothesis that there is no
linear relationship between the variables. The regression analysis confirmed that the
parameters of the variables ER and ESGR are significant for the equation, as the
p-value is less than 0.05. The regression equation is as follows:

CR=10.57+2ESGR - 0.75ER + € 3)

The regression analysis confirms a positive relationship between the independent
variable ESGR and the dependent variable CR, which confirms the results of the
Spearman rank correlation matrix analysis. The main hypothesis of the study, H1:
There is a positive relationship between ESG ratings and the long-term credit
ratings of large companies, is accepted.

The potential for sectoral differences is recognised, particularly given the inclusion
of 11 financial institutions (e.g., banks and insurers) in sample of 50 large companies.
To address this, subsample analysis was conducted dividing the data into financial
(N=11) and non-financial (N=39) companies. Subsample cross-sectional regression
results reveal that, while the ER exerts no significant influence on CR among financial
institutions, the positive relationship between overall ESGR and CR remains robust in
both financial and non-financial companies, upholding H1 across sectors.

The independent variable ER has a slightly negative influence on the dependent
variable CR, which could indicate that low values for environmental and social
factors are compensated for by high values for governance factors, which leads to
higher ESG ratings and better credit ratings. It can be assumed that governance risks
are weighted more heavily in the calculation of credit ratings than environmental
and social risks. According to the research results, the environmental ratings of
large companies do not correlate with their ESG ratings.

By using the data collected from one credit rating agency for both ESG assessment
and credit rating assignment, the analysis removes any potential bias that could
arise from differences in weighting methodologies or data sources across providers.
The results show that the positive ESG rating and credit rating relationship is driven
mostly by the governance pillar, while the environmental and social pillars exhibit
no significant influence. For highly rated issuers, governance ratings must be in
place before environmental or social initiatives can deliver additional credit rating-
relevant benefits. Environmental improvements alone are unlikely to materially
upgrade the credit rating of a large corporation unless they are accompanied by
equally strong governance practices.

The analysis suggests that according to Moody’s rating methodology, high
governance scores can lead to high ESG ratings, even if environmental and social
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impacts are not rated as highly. The selected sample consists of successful large
companies, so it can be expected that these companies will have high governance
ratings. The hypothesis that ESG ratings influence creditworthiness is accepted.

However, it is important to establish a positive linear relationship between the
predictors GR and ESGR.

The correlation coefficient between the variables GR and ESGR is 0.68. Below you
can see linear plots representing the combinations of the variables ESGR, ER and
GR. The slope of the plot illustrates how changes in one variable affect another
and shows the desirability of the statistical relationship on a scale from zero to
one. The change of desirability of the statistical relationship is also represented by

colours on linear plots, with warmer colours indicating a stronger tendency towards
desirability.

Diagram 1: Desirability Surface/Contours; Method: Quadratic Fit

Desirability Surface/Contours; Method: Quadratic Fit
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Source: Author’s calculations

The GR variable has a strong positive correlation with the ESGR variable, as can
be seen from the quadratic overlap diagram. The statistical relationship between the
variables was estimated using the linear least squares method. The sum of squared
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deviations is smaller in the overlap region where the variables have higher values,
indicating a stronger statistical relationship in this area.

According to the research results, high ESG ratings imply a high score for the gov-
ernance (G) factor, which is a component of the ESG rating. The rating agency
Moody’s includes qualitative variables in the calculation of the G-score. These vari-
ables measure the effectiveness of financial strategy, risk management, management
credibility and control, organisational structure, regulatory compliance, symmetry
of reporting, governance structure and internal policies (Moody’s, 2024). Variables
that correlate with the governance factor (G) in the ESG rating are latent variables
(Rajagopal and Rajendran, 2019). According to Shill and Strand (2022), corporate
managers have a latent ability to influence the quality of implementation of the
ESG concept. Governance is an extremely important factor in the ESG concept.
Effective governance policies and practices are best placed to facilitate a long-term
corporate focus on identifying, monitoring and addressing environmental and social
issues (Fairfax, 2024). Latent variables are measured by constructing a structural
model and conducting a factor analysis based on the observed manifest variables
within the model. There is a need to investigate which latent variables correlate
most strongly with the G-score, but this will be the subject of another study.

To determine whether there is a relationship between ESG ratings and the financial
performance of a company, the correlation between the variables ESGR and NPMR
was measured using Pearson’s correlation coefficient. The value of the correlation
coefficient was -0.05. Based on the analysis of the result of the correlation coefficient
of -0.05 with a significance level of 5%, the auxiliary hypothesis H2: ESG ratings
have no impact on the financial performance of large companies is accepted.

5. Discussion

In this study, the financial performance of large companies is used as a measure of
short-term impact, while credit rating is used as a measure of the long-term impact
of ESG investments on their business. Net profit margin is a critical short-term
indicator (Ravichandran & Singh, 2024). The long-term strategic advantages of
ESG investments are enhanced brand value, improved risk management, and access
to green capital (Fain, 2020).

The results of the study show that there is no correlation between ESG investments
and the financial performance of large companies, thus proving H2. Some authors,
such as McGowan (2022) and Garcia and Orsato (2020), are not indifferent when it
comes to the impact of investing in sustainability on the profitability of companies
and consider this impact to be negative. In the traditional company financial
approach advocated by Milton Friedman it is assumed that the increase in social
well-being weighs on additional profits.
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It is important to note that large companies can more easily allocate investments in
sustainability in terms of their revenues. Investing in sustainability or internalising
negative externalities is not only a cost, but also an opportunity to improve business
and capture new market segments. The research results on the positive impact of
the triple bottom score on credit ratings confirm H1 and show a positive correlation
between socially responsible management and the long-term stability of the
company. Companies are investing in corporate sustainability and paying attention
to climate risk management in order to fulfil market expectations that are aligned
with sustainable development goals. In addition to consumers, employees are
also changing their preferences when choosing their ideal employer. The research
results show the importance of governance factors for ESG ratings and credit
ratings. Environmental factors also have an influence on the credit rating, while
social factors have no influence on the credit rating. In order to understand why the
implementation of the ESG concept has no impact on returns but has an impact on
the possibility of debt financing, one must be prepared to observe returns over the
long term. This paper explains the importance of corporate governance practises for
external financing by examining the relationship between ESG ratings and credit
ratings. The pressure on corporate governance to adopt sustainable practises is
increasing due to societal demands. This is a key issue in the modern economy as
consumers, employees and investors increasingly prioritise sustainability.

Public policies can accelerate the return on investment in sustainability by
subsidising green production and consumption. The demand for green products
depends on factors such as thelevel of social development, consumer behaviour,
sustainable innovation, and purchasing power. By promoting the sustainable market,
green financial instruments gain importance, which can lead to a revitalisation of
the consumption of green products and increase the returns on green investments.

The research results, which confirm research hypotheses H1 and H2, show the
relevance of managing sustainability performance (environmental and social
aspects) for financial performance. In this context, the management of an overall
approach to the company’s governance structures based on the ESG model should
deliver results in the form of Sustainable Value (Miljenovi¢, 2018). ESG ratings
should function on the basis of an appropriate balance between environmental,
social and financial aspects of corporate performance to reflect the implementation
and investment in sustainability.

In further research, it would be valuable to conduct a new study exploring how other
credit rating agencies besides Moody’s, such as Standard & Poor’s (hereinafter: S&P)
and Fitch, integrate ESG ratings into credit ratings, and to compare the relationship
between ESG factors and credit ratings across different agencies. To carry out such
a study, a similar analysis would need to be conducted for the other rating agencies.
Expanding the existing regression model with a sample of other rating agencies for
the same companies is likely to result in high multicollinearity. Therefore, it would be
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more appropriate to test a separate model for each rating agency or to conduct a panel
analysis with different company samples for each agency.

According to S&P (2025), ESG has a significant impact on the S&P calculation
of credit ratings, with the governance factor being the most heavily weighted,
accounting for 89% of the overall ESG score. The Fitch rating agency uses 106
different sector templates to implement ESG factors into credit ratings (Fitch,
2025). To expand further research, it would be interesting to compare how different
rating agencies incorporate ESG factors into credit ratings for companies across
several different economic sectors and analyse which latent variables describe the
impact of the ESG governance factor on the credit rating.

6. Conclusion

By testing research variables, this research has confirmed that the impact of
investments on overall sustainability needs to be analysed in the long term. The
proposed hypotheses (H1 and H2) are even intertwined through the research
analysis conducted, as the results show that the profitability of large companies
is not affected by the implementation of ESG and its evaluation in the short term.
Therefore, the ESG ratings assigned by the rating agencies do not reflect the
financial performance of the companies. On this basis, further research should
be conducted to define the time period in which ESG implementation has the full
impact on the sustainability and financial performance of the company. Although
the financial aspects of business performance should be analysed together with
the environmental and social aspects, it is clear that companies wishing to make a
sustainable contribution must first commit financial resources, as the ESG concept
incurs high costs but offers long-term benefits. Investments in sustainability can
also gain momentum after the amortisation period. Sustainability goals in business
suggest that companies that implement the ESG concept in their operations can
gain a competitive advantage and tap into new financing opportunities through
green financial instruments. These instruments require assessment through ESG
ratings, which then play an important role in the development of green finance
and sustainable financial performance in general. Greening can take place either
through a company’s own initiative or under the influence of its environment.
Sustainability investments are not expected to yield quick returns, as sustainability
gains importance in the long term. High ESG ratings indicate that a company is
stable and a safe investment. The financial market offers a growing number of
green financial instruments that target companies with high ESG ratings or support
the implementation of the ESG concept. If a company operates in a green industry
and invests in sustainability, such an investment can have a positive impact on
its financial performance. The impact of sustainability investments is stronger in
the long term. The assessment of corporate governance has a significant impact
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on the ESG rating, which indicates that accountability for governance decisions
is expected. The rating agencies include ESG ratings in their calculation of
the creditworthiness of large companies. Social, fiscal, financial, political and
legal factors in the external environment are changing the market model of
negative externalities, creating new principles, eliminating market imperfections
and preventing the breakdown of the price mechanism to internalise negative
externalities according to the polluter pays principle. The ESG concept offers
companies the opportunity to gain a green label and conquer new market segments
through its implementation. The demand for eco-designed products depends in
part on the level of social development, while the greening of supply and demand
enables a holistic approach to the green transition. The agenda of the global
Sustainable Development Goals requires the green transformation of companies
and the implementation of the ESG concept as a sequence that lays the foundation
for sustainability. This should lead not only to a positive long-term impact on a
company’s operations in terms of financial success based on green investments, but
also to broader social and environmental well-being. The ESG concept has become
one of the most important factors when evaluating a company whose business
model has been extended to include environmental and social aspects of business
operations. Therefore, ESG ratings represent an essential part of investment
information for companies that relate to green transformation and, in particular,
ensure a positive, sustainable impact of companies.
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Utjecaj implementacije ESG-a na kreditni rejting 1 financijski rezultat
poslovanja: perspektiva odrzivosti

Darko Ban', Dejan Miljenovic?

SaZetak

Cilj ovog rada je istraziti kako implementacija ESG koncepta utjece na kreditni
rejting i financijski rezultat iz mikroperspektive poslovanja. Okolisni, drustveni i
upravljacki cimbenici kao komponente ESG koncepta suocavaju poduzeca sa
rizicima u podrucju odrzivog razvoja te poduzeca na njih razlicito odgovaraju.
Razvoj zelenih financijskih instrumenata dodatni je motiv poduzeéima da se
ukljuce u zelenu tranziciju. Procjenom ESG rezultata identificiraju se prednosti i
slabosti korporativnog sektora u pogledu njegova doprinosa globalnim ciljevima
odrzivosti. Postignuéa poduzeca u tome podrucju mogu se analizirati ESG
rejtinzima. Ovim istrazivanjem utvrdeno je da razlike u metodologiji rejting
agencija pri utvrdivanju ESG kriterija i ocjenjivanju ESG rejtinga u konacnici ne
rezultiraju znacajnim odstupanjima u danim ocjenama. Implementacija ESG
koncepta nema utjecaja na financijski rezultat velikih poduzeca (korporacija) u
kratkom roku pa stoga ucinke ulaganja u odrzivost valja promatrati u dugom roku.
Rezultati  istrazivanja ukazuju na pozitivne odnose medu upravijackim
¢imbenicima, ESG ocjenama i kreditnim rejtingom velikih poduzeéa. Na temelju
dobivenih rezultata zakljucuje se kako ulaganje u odrzivost i implementacija
ESG-a ima pozitivne ucinke na poslovne tj. financijske rezultate poduzeca.

Kljuéne rijeci: odrzivo financiranje, zelene investicije, ESG rejting, financijski
rezultat
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Abstract

As a continuous process, strategic management addresses the entrepreneurial
dimension of organizations, organizational renewal and progress, and, in
particular, developing and implementing strategies to create competitive
advantages. This includes tracking and improving current programs and
operations to ensure the strategic plan is on track. The outcomes of the nature and
practice of the strategic management process are presented for a sample of 314
enterprises in Kosovo. The findings show that only 10.2% of Kosovan enterprises
apply strategic management as a whole process, whereas 31.2% have five-year
strategic plans. The results of the research showed that there is a significant
relationship between the strategic management process and strategic tools.
However, there is no significant relationship between strategic plans and strategic
tools. We contribute theoretically by distinguishing written plans from active
process engagement and by showing that process engagement, rather than mere
plan possession, better predicts tool adoption in a transitional economy. This study
thus provides important insights for those policymakers, practitioners, and
academics looking to improve strategic management processes in similar
environments.
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1. Introduction

“Success today and tomorrow requires driving while looking straight out of the
front windshield” (Godfrey et al., 2020, p. 6). While strategic planning can serve
as a valuable framework for organizing and presenting a systematic overview
of all management initiatives, it should not be misconstrued as guaranteeing the
chosen strategy’s success. Instead, it provides some certainty to decision-makers
without guaranteeing success. Using strategic tools and incorporating different
perspectives can help decision-makers increase the sustainable success of their
strategies (Kotler et al., 2015). As Berisha Qehaja et al. (2017a) emphasize,
research on strategy tools and techniques primarily focuses on their extent of
utilization and classification.

While large international companies often determine the strategic path, small and
medium-sized enterprises still implement sustainability principles, emphasizing
sustainable competitiveness. Organizations should have a long-term strategy with
clear goals that promote process improvement, fair behaviour, and active problem-
solving by management (Vrabcova et al., 2022). According to Al Ghamdi (2005),
many corporate executives recognize the value of strategic planning; however, only
a few translate these plans into tangible market results. An enterprise’s business
strategy is a multifaceted plan to acquire and sustain competitive advantage. This
strategic plan must exhibit innovation to adapt to the emerging knowledge from
consumers, competitors, and technological shifts (Dyer et al., 2019). Firms must
cultivate robust dynamic capabilities to formulate viable strategies for creating and
capturing value even in potentially adverse and volatile environments. Additionally,
they should shape their business landscape through market and non-market actions
(Teece, 2020). According to Ivanova et al. (2019), in current business practices,
the core objective of strategic management is to maintain a competitive advantage
through technological progress. This requires accelerating the implementation of
new technology and aligning with the broader corporate strategy.

Previous empirical studies have primarily concentrated on well-developed or stable
economies, neglecting to address strategic management’s distinctive challenges in
transitional economies like Kosovo. This shows a gap in the literature about the
specific dynamics and issues businesses face in transitional settings. According
to the European Bank for Reconstruction and Development (EBRD, 2021), a
transitional economy transforms from a centrally planned economic system to
a market-driven economy, typically entailing the liberalization of prices, the
privatization of state-owned enterprises, and the introduction of competitive
markets. Kosova can be considered a transition economy, considering its history,
reforms in various economic and integrated packages, and accordingly adapted
institutions. It aims to shift from a post-conflict region to a country implementing
policies oriented towards a market economy.
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As a transitional economy, Kosovo has undergone significant reforms and
adjustments of its institutions to transform itself from a post-conflict territory to
a competitive country. Although these advancements have been made, strategic
management practice is comparatively very weak in Kosovo’s enterprises.
Research has been conducted in the past to assess which tools and techniques are
commonly utilized in executive management worldwide. Based on a thorough
review of empirical studies published between 1990 and 2015, Berisha Qehaja et al.
(2017b, p. 585) determined that: “the ten most used strategic tools and techniques
worldwide resulted as follows: SWOT analysis, benchmarking, PEST analysis,
what-if analysis, vision and mission statements, Porters five forces analysis,
business financial analysis, key success factors analysis, cost-benefit analysis and
customer satisfaction”.

Building upon prior research (Berisha Qehaja & Kutllovci, 2020a), which revealed
low usage of strategy tools among Kosovan enterprises and reliance on fundamental
tools such as SWOT analysis, this study investigates the relationship between
strategic management processes, formalized strategic plans, and tool adoption to
address critical gaps in organizational practices. Prior work has documented which
tools managers use and how planning is practiced, yet important theoretical and
empirical questions remain about what aspect of strategy practice actually drives
tool adoption and strategic capability.

This paper addresses two related gaps. First, much of the literature treats formal
plans (the presence of a written strategy) and strategic process engagement (formu-
lation, implementation, and evaluation) as interchangeable indicators of strategic
capability. We argue they are conceptually distinct: formalization signals docu-
mentation and commitment, whereas process engagement captures active manage-
rial work and decision routines. Second, evidence from transitional economies is
scarce. Institutional constraints, resource scarcity, and rapid change in such con-
texts may alter how plans and processes translate into tool use and strategic action.
By studying Kosovan enterprises, we provide context-sensitive evidence that tests
whether these two dimensions relate differently to the adoption of strategic tools.

Research problem. For Kosovan enterprises, we examine: a) the extent to which
enterprises engage in the strategic management process, b) whether they maintain
formalized strategic plans, and ¢) how these processes and plans relate to the use of
strategic tools.

The first dimension of the problem examines how Kosovan enterprises pursue
strategic management activities, including vision and mission statements, environ-
mental analysis, strategy formulation, implementation, and evaluation. The second
considers whether enterprises formulate and utilize formalized strategic plans to di-
rect activities and decisions, providing insight into their priorities, objectives, and
approaches to achieving competitive advantage. The third dimension tests the inter-
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relationship between strategic management processes and the application of strate-
gic tools. Finally, the fourth dimension assesses whether formalized strategic plans
are associated with more extensive tool use in decision-making.

The primary goal of this study is to present key findings from an empirical inves-
tigation into the nature and practice of the strategic management process in enter-
prises operating within the Republic of Kosova, thereby contributing significantly
to our understanding of strategic management practices in transition economies.

The paper is organized as follows: First, a brief introduction is presented,
followed by a literature review on strategic planning, strategic management
processes, strategic plan development, and the use of tools, along with the study
hypotheses. The third section presents research methods, including objectives,
data, and methodology. Section four presents and discusses the results of the
tested hypotheses. The final section concludes with key findings, limitations, and
directions for future research.

2. Literature review and hypotheses development

This section explores the theoretical foundations of strategic planning and strategic
management processes, as well as their impact on organizational effectiveness.
It provides more insight into the impact of strategic tools in assisting managerial
decision-making and for better performance. Through an exploration of the
relationships between these constructs, this section establishes a basis for
hypotheses development while drawing insights from relevant literature.

2.1. Strategic planning

In scholarly literature, strategic planning is often used interchangeably with
strategic management, but it is crucial to recognize that they are different.
Strategic management is concerned with strategy formulation and implementation,
evaluation, and control, whereas strategic planning is limited to formulating strategy
at all organizational levels. In contemporary contexts, the later stages of the strategic
management process have substantial significance. As stated by David (2011), the
expression ‘strategic planning’ is predominantly employed in the business circle,
while strategic management finds more significant usage in academic discourse.
Nevertheless, during literature reviews, it is common to encounter strategic
planning as a synonym for strategic management. Consequently, the strategic
management process generates a plan that includes all managerial activities,
followed by rigorous implementation, control, and evaluation. In other words, a
strategic plan is a blueprint that outlines an organization’s goals and priorities for
a given period, typically spanning five years. It outlines an organization’s vision,
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mission, values, goals, and strategies for achieving them. A strategic plan is a
roadmap that helps guide organizational decisions and resource allocation to move
the organization toward its objectives. Strategic plans aim to provide organizations
with a competitive advantage, reinforcing the critical role of strategic management
in modern business practices (Dyer et al., 2019).

Scholars have long distinguished between formal, deliberate strategies and
informal, emergent ones. Armstrong (1982) found that formal planning, typically
associated with multi-year horizons, provides structure and consistency in
organizational decision-making. In contrast, Mintzberg (1994) emphasized that
informal strategies emerge through adaptation and learning, often reflecting shorter
or undefined horizons. The time horizon of strategic plans is therefore critical:
organizations with formal strategies tend to adopt long-term perspectives, while
those relying on informal approaches operate more reactively. This distinction is
directly relevant to our hypotheses, as the presence or absence of a formal strategic
plan, and its intended duration, shapes the likelihood of enterprises employing
strategic management tools.

This process’s composition underwent significant changes before culminating in
its current form. Strategic planning originated in the mid-1950s. During this era,
strategic planning emerged as an effective means of guiding businesses to pursue
their goals. However, a fundamental limitation of this approach is its exclusive
focus on the strategy formulation phase, which interprets the strategy itself as the
sole outcome of strategic planning. The main drawback of strategic planning is
that it does not include any stage other than strategy formulation. Kume (2010)
mentioned three significant failures in strategic planning: forecasting, selection,
and formalization. Strategic management has emerged as a discipline alongside
strategic planning, evolving to encompass two additional essential phases: strategy
implementation and evaluation/control.

2.2. Strategic management process

The strategic management process has developed through both classical foundations
and contemporary refinements. Early works by Chandler (1962), Ansoft (1965),
and Learned et al. (1965) established the discipline by linking internal strengths
and weaknesses to external opportunities and threats (Rumelt et al.,, 1994).
Porter’s Competitive Strategy (1980) further advanced the field by introducing
the five forces framework, which emphasized industry dynamics and competitive
positioning. These contributions marked a shift from deterministic approaches
toward contingent perspectives, underscoring the need for organizations to adapt to
their external environment.

Building on these foundations, Mintzberg (1990) categorized nine schools of thought:
design, planning, positioning, entrepreneurial, cognitive, learning, political, cul-
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tural, and environmental. Elfring and Volberda (2011) distinguished between pre-
scriptive schools (design, planning, positioning) and descriptive schools (the
remaining six). McKiernan (1997) later synthesized these perspectives into four
broader streams: planning and practice, learning, competitive positioning, and the
resource-based view. Ansoff (1991) critiqued prescriptive schools, while Mintzberg
(1978) and Mintzberg and Waters (1985) emphasized the interplay of deliberate and
emergent strategies. Mintzberg et al. (2020, p. 12) observed that “emergent strate-
gies are not necessarily bad and deliberate strategies good, effective strategists mix
these in ways that reflect the conditions at hand, notably the ability to predict as
well as the need to react to unexpected events.”

This literature shows that while historical contributions provide theoretical depth,
the current emphasis is on formalized activities, vision and mission development,
environmental scanning, internal analysis, goal setting, implementation, and evalu-
ation, which make the strategic management process measurable and applicable.
This study builds on that perspective by examining how Kosovan enterprises apply
these structured elements in practice.

2.3. Strategic management tools and techniques

It is widely accepted that strategic management tools and techniques encompass
a variety of resources that aid managers at every stage of strategic management
(Afonina & Chalupsky, 2012). Strategic tools represent a diverse set of instruments
to assist enterprises in fulfilling the complex demands of dynamic marketplaces
while establishing and sustaining competitive advantages (Stenfors et al., 2007).
Berisha Qehaja and Kutllovei (2020a) examined the usage of strategy tools in
Kosovan enterprises, revealing low adoption rates overall and notable differences
across sectors. Building on this, Berisha Qechaja and Kutllovci (2020b) found
that competitive advantage partially mediates the relationship between the use of
strategic tools and enterprise performance, accounting for 23.21% of the mediation.
Stenfors et al. (2007) claimed that a range of tools from different disciplines
are available to facilitate strategic-level decision-making. The sheer number of
tools suggested by consultants and scholars alike is beyond the reach of detailed
enumeration, and it is worth noting that there is no comprehensive consensus about
what these tools should be (Jarzabkowski & Kaplan, 2015). Elfring and Volberda
(2001, p. 1) state, “The choice of a definition and the application of specific
strategic management techniques is greatly dependent on which paradigmatic
schools of thought in strategic management one prefers”.

Understanding strategic tools is important for three key reasons. First, it benefits
scholars and practitioners, as it facilitates a transition from a normative and
objective perspective towards a more humanistic and practice-oriented approach
in comprehending the application of strategic tools (Gunn & Williams, 2007).
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Tools and techniques play a crucial role in strategic management. However, it is
essential to recognize that strategy tools cannot substitute for overarching enterprise
strategies (Porter, 1996). Moreover, it is important to note that strategic tools do
not integrally formulate a strategy; the responsibility for crafting strategy rests with
managers (Hussey, 1997). While these tools may contribute to specific aspects of
the strategic management process, they do not replace managerial expertise and
practical applications (Whittington, 1996).

The need for customization in tool usage goes beyond tool features and is
influenced by diverse enterprise contexts (Knott, 2006). Berisha Qechaja et al.
(2017b) found that managers incorporate strategic tools into daily activities, with
usage varying by enterprise size, sector, and economic development level. Porter
(1996) cautioned that less visible management tools have almost supplanted
traditional strategies.

2.4. Conceptual framework

Defining the strategic management process, strategic plan, and strategic tools

The conceptual framework forms the foundation of a study and guides its analysis
(Bell & Waters, 2018). Fisher (2010) highlighted cause-and-effect relationships as
common in conceptual frameworks. This study examines links between strategic
tools, strategic management processes, and strategic plans.

Numerous studies (Miller & Cardinal, 1994; Peel & Bridge, 1998; Glaister &
Falshaw, 1999; Andersen, 2000; Carland & Carland, 2003; Gibson & Casser, 2005;
Thornhill & White, 2007; Wang et al., 2007; Suklev & Debarliev, 2012; Sandada
et al., 2014) have consistently indicated that small and medium-sized enterprises
(SMEs) engaging in strategic planning are prone to experience enhanced outcomes,
including increased sales, accelerated return on investment, improved profit
margins, and a larger workforce. Bayraktar et al. (2017) find that innovation
mediates competitive strategies and firm performance in Turkish manufacturing
enterprises. Svatosova (2020) emphasized that identifying variables that impact
e-commerce processes is crucial for successful strategic management.

Most studies treat strategic tools as an essential building block of the strategic man-
agement process, while some others have focused on their level of usage by or-
ganizations. Webster et al. (1989) argue that strategic tools are better for strategic
thinking and thus make planning more efficient. Conversely, Dincer et al. (2006)
suggest that these tools simplify the planning process and encourage strategic think-
ing, particularly in its final stages. To promote lasting sustainability and growth, it
is crucial for strategic orientation and management, supported by specialized tools,
to evolve alongside organizational development (Ward, 1988; Stone, 1999; Ireland,
2000; Wolf, 2000; Analoui & Karami, 2003; as cited by Gica, 2011).
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Dincer et al. (2006) note that enterprises with emergency strategies but no formal
strategic plans tend to avoid traditional strategic planning methods. Vaitkevicius
(2007) found that strategic management in Lithuanian companies showed low
systematization, emphasizing strategic tools like detailed analyses. Elbanna (2008)
observed that businesses may use strategic tools without having structured plans.
Suklev and Debarliev (2012) emphasize that formal planning and strategic tools are
distinct yet interconnected elements influencing planning effectiveness, warranting
independent investigation. Strategic plans are considered positively associated with
using strategic tools. In line with this, our study also examines whether enterprises
lacking formal strategic plans nevertheless employ strategic tools, which is
addressed within the scope of H.,.

Contemporary strategy-as-practice perspectives stress that strategy is enacted
through everyday managerial activities and routines rather than only through
formal documents. Research on tools-in-use further shows that the performative
mobilization of tools by practitioners shapes strategic outcomes (Vaara &
Whittington, 2012; Jarzabkowski & Kaplan, 2015). This perspective implies that
active engagement with discrete process steps and the routines of strategizing may
be stronger drivers of tool adoption and strategic capability than the mere presence
of a written plan, which motivates our focus on item-level measures of process
engagement and tool use.

The development of our hypotheses rests on the assumption that the strategic
management process and strategic tools are interdependent. Each stage of the
process requires distinct analytical support: formulation is typically aided by
SWOT analysis, vision and mission statements, Porter’s five forces, and value
chain analysis; implementation benefits from portfolio matrices such as the BCG
and GE; while evaluation and control are facilitated by the Balanced Scorecard
and “What if” analysis. Enterprises that engage more comprehensively with these
stages encounter greater complexity and decision-making demands, which naturally
increases their reliance on a broader set of tools. Thus, the seriousness with which
organizations approach the process logically corresponds to broader tool usage,
providing the theoretical foundation for our hypotheses.

Hypotheses. The following hypotheses were formulated based on previous
discussions:

* H,: The strategic management process will be positively related to using
strategic tools.

* H,: The strategic plan will be positively related to using strategic tools.

These hypotheses are correlational, as they indicate the co-occurrence of variables
in a specific manner without implying causation between them.
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3. Methodology

The main research objective is to present the key findings of this empirical study on
the nature and practice of the strategic management process in enterprises operating
in the Republic of Kosova, thereby significantly contributing to our understanding
of strategic management practices in transition economies.

3.1. Empirical data and analysis

The sampling method used in this study was random and drawn from the Kosova
Tax Administration’s final database. The study encompassed 1,685 registered
businesses. Based on statistical parameters of a 95% confidence interval and a
5% margin of error, the required representative sample size was calculated to
be 314 firms, and this threshold was met as 314 firms participated in the survey.
The overall participation rate was 18.63% of the population (314/1,685), which
is consistent with accepted standards in organizational and strategic management
research (Baruch & Holtom, 2008; Holtom et al., 2022). Respondents were owners
or managers of the firms. Data were analysed using SPSS.

According to ethical guidelines, all participants in this study gave their informed
consent before participation. Given the nature of the study and the circumstances
under which it was undertaken, this consent was obtained verbally. All participants
were provided with the purpose of the study, the tasks required, and their rights as
participants (including the right to withdraw from the study at any time).

3.2. Methods

Construct measures are essential to research methodology, particularly in the social
sciences, as they help operationalize abstract concepts into measurable variables.
The following are some construct measures related to the research questions we
provided regarding strategic management practices in Kosovan enterprises.

Numerous authors have developed measurement scales to evaluate managers’
perspectives on strategic management (e.g., Glaister & Falshaw, 1999; Dincer et
al., 2006; Kalkan & Bozkurt, 2013). Glaister et al. (2008) highlighted that early
research on strategic planning systems often faced criticism for using overly
simplistic processes or formalization measures. Inspired by the works of Gluck
et al. (1982) and Marx (1991), the latter researcher developed a multifaceted
measurement scale for planning processes, encompassing a formal flexible
dimension. Similarly, Miller (1987) introduced a scale for enterprise planning
with eleven strategy-related statements, evaluated on a Likert scale from 0 (not
at all accurate) to 5 (very accurate). Boyd and Elliott (1998) further contributed
by proposing metrics to assess strategic management through seven sub-phases
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rated on a five-point Likert scale. While Glaister et al.’s (2008) scale emphasizes
formalization, it does not comprehensively evaluate all aspects of strategic
management. Likewise, Miller’s (1987) scale, though valuable, focuses solely
on the strategic planning step, excluding critical stages like implementation and
control.

After analysing various scales developed by different authors, this study adopted
Boyd and Reuning-Elliott’s (1998) measurement scale to assess the strategic man-
agement variable. Boyd and Reuning-Elliott’s scale was chosen for its inclusion of
questions covering all stages of the strategic management process. To ensure com-
pleteness, the scale was further refined using David’s (2011) strategic management
model, which defines the process as a cycle of formulation, implementation, and
evaluation/control. For instance, the original question addressing only the mission
statement was expanded to include the vision statement. Additionally, the general
question on trend analysis was divided into separate questions for internal and ex-
ternal analyses (see Table 1). In this way, the measurement instrument reflects not
only the planning elements but also the broader stages of the strategic management
cycle. The resulting ordinal data rank responses meaningfully according to assessed
criteria.

Table 1: Measurement of the strategic management process

Variable Description Question Item-scale

~

. Vision and mission statement
2. External environment
analysis (political, economic,
social, technological,
ecological, and legal factors)
3. Internal environment

analysis (management, 1) no emphasis

. Measurement o ( & (1) P

Strategic of strateic marketing, finance, (2)

management g accounting, manufacturing, |(3) moderate emphasis
management

process ocess research/development, 4)
P information systems) (5) very strong emphasis

4. Competitor analysis

5. Long-term goals (5 years or
more)

6. Annual goals

. Short-term action plans

8. Ongoing evaluation

~N

Source: Adapted from Boyd and Reuning-Elliott (1998)
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For hypothesis testing, the ordinal scores of the strategic management process scale
were grouped into two categories (“emphasis” scores 3-5, and “no/low emphasis”
scores 1-2). Strategic tool usage was recoded into a binary variable (use vs. non-
use). This categorization allowed the application of chi-square association measures
(Phi and Contingency Coefficient), which are appropriate for categorical and
ordinal data.

Strategic plan. Initially, the respondents were questioned about the presence
of both formal and informal strategies. Subsequently, only respondents who
confirmed the existence of written strategies were asked about the duration for
which they maintained these strategies. It is inferred that enterprises possessing a
written strategy for five or more years can be deemed to have strategic plans in
place. Consequently, a new variable was constructed that exclusively incorporated
responses from respondents with written plans spanning five years or longer (see
Table 2). This measurement scale produces nominal data.

Table 2: Type of strategy and written strategic plans

Variable Description Question Item-scale

1. Is your strategy formal (written) or (1) 1 year
just in the form of unwritten ideas, or (2) 2 years
) - concepts? a) formal, b) informal. (3) 3 years
Strategic plan | Strategic plan If formal. go to question 2. ) 4 yoars
2. For how many years you have written (5) 5 years, and
a strategy? (6) over 5 years

Source: Author’s calculations

Strategic tools. To assess respondents’ understanding of strategic tools, the
measurement criterion was adapted by Jarzabkowski et al. (2012). Thus, for each
tool listed, respondents were given the choice of 1 = We are unaware of it, 2 =
We are aware but have never used it, 3 = We have used it but no longer use it,
or 4 = We use it. The measurement scale produced nominal data. SWOT analysis,
What if analysis, vision and mission statements, Porter’s five forces analysis, value
chain analysis, BCG matrix, GE matrix, and balanced scorecard were some of the
strategic tools used in this study. According to several empirical studies, these tools
have proven to be the most widely used.

Psychometric evidence. Cronbach’s alpha was used to assess internal consistency:
the eight-item strategic management process scale demonstrated acceptable
reliability (0=0.79, n=314), and the strategic tools items (recoded for current use)
showed acceptable reliability (KR-20/a=0.73, n=314). Factorability was checked
using the Kaiser—Meyer—Olkin measure and Bartlett’s test (SMP: KMO = 0.809;
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Bartlett’s y*(28) = 611.66, p < 0.001; Tools: KMO = 0.765; Bartlett’s y*(28) =
510.48, p < 0.001), and exploratory factor analysis (principal-axis factoring, Direct
Oblimin) indicated a unidimensional solution for the strategic management process
and a two-factor solution for the strategic tools (analytical/implementation vs.
awareness/statement; inter-factor =0.477). The strategic-plan measure is a single-
item indicator and is reported at the item level; its validity is supported via expected
associations with the multi-item scales.

In testing H, and H,, a nonparametric test for association was employed; specifically,
the Chi-square-based measures known as Phi ($). The values of this test range from 0
to 1 and aim to adjust the chi-square () statistic in proportion to sample size (V). This
test frequently analyzes 2 x 2 contingency tables with nominal data. As Hair et al.
(2003) indicated, the chi-square test can also be extended for application with ordinal
data. The formula for calculating the Phi (¢) test is as follows:

o= = (M

where, %~ = Chi-square and N = number of cases

Contingency Coefficient C is typically employed when dealing with contingency
tables larger than 2 x 2. This coefficient is derived from the chi-square distribution
(x%) and varies between zero and one. A higher contingency coefficient (C) value
indicated a stronger association. This coefficient is computed using the following
formula:

c= |-X @)

X?+N

The primary benefit of C is its capacity to handle data in almost any form: skewed
or normal, discrete or continuous, or nominal or ordinal (Cooper and Schlinder,
2014).

4. Results and discussion

After outlining our research approach, we provide the findings of our study, which
shed light on Kosova’s strategic management landscape.

4.1. Results

Sample characteristics. The analytic sample comprised N=314 enterprises (small=251;
medium=52; large=11). Percentages reported below use these subgroup Ns unless
otherwise stated.
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Strategic management process. According to the adopted measurement scale, the
strategic management process is considered complete only when all stages defined
in the instrument are addressed. Overall, 10.2% (n=32) of enterprises regarded
the strategic management process as important, while 89.8% (n=282) regarded
it as partially or entirely insignificant. Among small enterprises (n=251), 9.6%
(n=24) regarded the strategic management process as significant; among medium
enterprises (n=52), 23.1% (n=12) did so; and among large enterprises (n=11),
18.2% (n=2) did so (See Figure 1.)

Possession of a written strategic plan. Overall, 44.90% (n=141) of the full sample
reported having written plans, 42.68% (n=134) reported not having written plans,
and 12.42% (n=39) declined to respond. By size, possession of a written plan
was: small = 11.95% (n=30/251), medium = 17.3% (n=9/52), and large = 45.5%
(n=5/11). Among those with written plans (n=141), 31.21% (n=44) reported
five-year plans and 68.79% (n=97) reported plans of one to four years; across the
full sample 14.0% (n=44/314) reported plans longer than five years.

Figure 1 displays the assessment of the strategic management process across firm
sizes and illustrates the proportion of enterprises reporting strategic plans of five
years or longer.

Figure 1: Strategic management and strategic plan according to enterprise size.

B Strategic management process Strategic plan
0,
60.0% 45.5%
40.0%
0 18.29
20.0% 9.6% 12.0% 11.5% 17.3% 8.2%
0.0% - |
Small Medium Large

Source: Author’s calculations

A chi-square test comparing small versus non-small (medium + large) firms
indicated an association between firm size and presence of a written strategic plan,
x*(1, N=314) = 4.41, p=0.036; Cramer’s V = 0.12 (small effect). When examined by
category, medium firms did not differ significantly from small firms, y*(1, N=314)
= 0.56, p=0.454 (Cramer’s V = 0.04), whereas large firms were more likely than
non-large firms to report a written plan, y*(1, N=314) =9.35, p=0.002; Fisher’s exact
test (two-sided), p=0.010; Cramer’s V = 0.17. One expected cell in the large-firm
comparison was < 5 (minimum expected = 1.54); Fisher’s exact test was therefore
used to confirm the result.



Albana Berisha Qehaja, Enver Kutllovci * Strategic Management Practices and...
326 Zb. rad. Ekon. fak. Rij. * 2025  Vol. 43 * No. 2 * 313338

Strategic tools. Overall, 35.67% (n=114) of the full sample (N=314) reported
employing at least one of the eight strategic management tools assessed, while
64.33% (n=202) reported using none (see Table 3).

Table 3: The usage of strategic tools

The usage of strategic tools Percentage (%) Number of enterprises
At least one tool 35.67 114
None of the tools 64.33 202
Total 100.00 314

Source: Author’s calculations

First hypothesis testing: H,: The strategic management process is positively related
to using strategic tools. A nonparametric correlation test was employed to assess
H,, utilizing Phi (¢) — Chi-square- based measures. In addition, we examined the
contingency coefficient C. The significance threshold was set at « = 0.05. Based on
the findings in Table 4a, we can assert a statistically significant association between
the strategic management process and the utilization of strategic tools (Pearson’s
chi-square y*(1, N =314) = 8.727, p = 0.003), consistent with our hypothesis.

Table 4a: Chi-Square Tests: Using strategic tools, and the strategic management

process
Chi-Square Tests
Asyrpptotic Exact Sig. | Exact Sig.
Value | Df Slgnlﬁcance (2-sided) | (1-sided)
(2-sided)

Pearson Chi-Square 8.727a 1 0.003*
Continuity Correction® 7614 | 1 0.006
Likelihood Ratio 8.313 1 0.004
Fisher’s Exact Test 0.006 0.003
Linear-by-Linear Association 8.699 1 0.003
N of Valid Cases 314

Note: a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 15.69.
b. Computed only for a 2x2 table. *p <0.01

Source: Author’s calculations

It is important to emphasize that the chi-square ()?) test criterion was not violated;
fewer than 20.0% of the cells should exhibit an expected value of less than 5. In the
present scenario, none of the cells had an expected value below five, resulting in a
0.0% occurrence within the permissible 20.0% limit.
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Table 4b: Symmetric Measurements: Using strategic tools and strategic manage-
ment processes

Symmetric Measurements

Value | Approximate Significance
Phi 0.167 0.003*
Nominal by Nominal Cramer’s V 0.167 0.003
Contingency Coefficient | 0.164 0.003*
N of Valid Cases 314 314

Note: *p <0.01

Source: Author’s calculations

The Phi test (¢) yielded a coefficient of 0.167 with a p-value of 0.003, indicating
the strength of the correlation effect. Similarly, the contingency coefficient C
resulted in a value of 0.164 with a p-value of 0.003, providing further insights into
the magnitude of the correlation effect. In all tests, the p-value was found to be
less than 0.05 (p < 0.05), indicating a statistically significant relationship between
the use of strategic tools and the strategic management process (see Table 4b).
However, the effect size is small. Consequently, we can confidently reject the null
hypothesis (H,) in favor of the supporting hypothesis (H,).

Second hypothesis testing: H,: The strategic plan is positively related to using
strategic tools.

We conducted a nonparametric test for correlation to examine H, utilizing Phi (¢)
— Chi-square based measures. In addition, we assessed the contingency coefficient
(C). The significance criterion was set at o = 0.05. The results in Table 5a indicate
no statistically significant relationship between the variables under investigation
(Pearson Chi-Square 2(1df, N=314)=2.135, p =0.144).

Table 5a: Chi-Square Tests: Using strategic tools and strategic plan

Chi-Square Tests
Asymptotic Exact Sig. | Exact Sig.

Value | Df Signiﬁcchlz (2-sided) (2-side<§ ( -sided%
Pearson Chi-Square 2.135%] 1 0.144
Continuity Correction” 1.668 | 1 0.196
Likelihood Ratio 2078 | 1 0.149
Fisher’s Exact Test 0.174 0.099
Linear-by-Linear Association | 2.129 | 1 0.145
N of Valid Cases 314

Note: a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 15.69.
b. Computed only for a 2x2 table

Source: Author’s calculations
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In this instance, the chi-square (?) test criterion was not violated, as it mandates
that fewer than 20.0% of the cells should possess an expected value of less than 5.
Consequently, 0.0% of the cells fell within the permissible 20.0% threshold in this
scenario.

Table 5b: Symmetric measurements: Strategic tools and strategic plans

Symmetric Measurements

Value | Approximate Significance
Phi 0.082 0.144
Nominal by Nominal Cramer’s V 0.082 0.144
Contingency Coefficient | 0.082 0.144
N of Valid Cases 314

Note: *p > 0.05
Source: Author’s calculations

The Phi coefficient (¢) was employed as a measure of association, yielding a value
of ¢ = 0.082, with a corresponding p-value of 0.144. Similarly, the contingency
coefficient C was computed and found to be C = 0.082, with an associated p-value
of p = 0.144. These statistical metrics were used to assess the strength of the
correlation effect. In all the tests, the obtained p-values exceeded the conventional
significance threshold of 0.05 (p > 0.05) (see Table 5b). Therefore, we do not reject
the null hypothesis (H,) for H,. No statistically significant evidence in this sample
suggests that having a written strategic plan is associated with the use of strategic
tools.

Summary of results:

Hypothesis H,. A significant correlation was identified between the strategic
management process and the utilization of strategic tools, as evidenced by the
statistical analysis (Pearson’s chi-square ¥*(1, N = 314) = 8.727, p = 0.003).
The magnitude of this association is small, as indicated by the Phi coefficient
(¢ =0.167, p=0.003) and contingency coefficient C (C =0.164, p = 0.003).

Hypothesis H,. No statistically significant correlation emerged between the
strategic plan and utilization of strategic tools (Pearson Chi-Square, x> (1df,
N = 314) = 2.135, p = 0.144). Consequently, no effect size was available
for interpretation (¢ = 0.082, p = 0.144; C = 0.082, p = 0.144). Because the
association is non-significant and the effect sizes are very small, we do not reject
the null hypothesis (H,) for H,; there is insufficient evidence in this sample to
conclude a meaningful relationship.
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4.2. Discussion

This subsection compares our empirical findings with prior global research and
highlights a gap in transitional-economy studies: empirical evidence on strate-
gic-tool use is scarce, so our analysis provides novel, context-specific evidence
from Kosovan firms and is among the few studies to examine the strategic manage-
ment process in such settings.

The empirical findings of this study indicate that only 10.20% (n=32) of the
surveyed enterprises perceive the strategic management process as crucial for
their organizations, while 89.80% (n=282) consider it to be of partial or negligible
importance. Furthermore, our research highlights that larger enterprises tend to
place a greater emphasis on strategic management processes. This finding aligns
with the conclusions of Matthews and Scott (1995), Frost (2003), and Kraus
(2007). Our inferential tests confirm an association between firm size and presence
of written plans, although effect sizes are small and the large-firm subgroup is
limited, so these size-specific findings should be interpreted with caution. The
absence of strategic management processes in enterprises within Kosova is a matter
of considerable concern. Numerous empirical studies have underscored that the
constrained achievements of these enterprises, as well as business failures, can be
attributed to deficiencies in adopting strategic management practices. Empirical
findings within the context of Small and Medium-sized Enterprises (SMEs),
as well as large corporations implementing the strategic management process,
consistently demonstrate a significant positive association between this process
and enterprise performance. Empirical studies consistently show that enterprises
adopting strategic management practices achieve measurable performance benefits.
For instance, Lyles et al. (1993) and Schwenk and Shrader (1993) found that SMEs
with formalized strategic processes reported higher growth and survival rates.
Miller and Cardinal (1994) demonstrated a positive link between strategic planning
and profitability, while Glaister and Falshaw (1999) observed that UK firms with
long-term plans achieved stronger financial outcomes and organizational stability.
More evidence from Suklev and Debarliev (2012) and Sandada et al. (2014)
highlights that in transitional economies, the intensity of strategic planning is
significantly associated with enhanced competitiveness, employee expansion, and
improved decision-making. These findings reinforce the importance of structured
strategic management for enterprise performance.

Among the surveyed enterprises, 141 reported on written plans. Notably, only
31.21% (n=44) of them possessed strategic written plans with a five-year horizon,
whereas 68.79% (n=97) had plans spanning one to four years. This pattern suggests
that planning in Kosova is often short-term or semi-formal rather than embedded
in a continuous, long-horizon strategic cycle. Furthermore, this study’s findings
indicate an association between enterprise size and the presence of a written
strategic plan. Nevertheless, it should be noted that merely 14% (n=44) of the
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sample of enterprises (#n=314) maintained strategic plans for more than five years.
Compared to the region, the presence of strategic plans among large Turkish
companies was 42% (Dincer et al., 2006). Conversely, research conducted by Gica
and Balint (2012) revealed that 55.5% of Romanian SMEs have strategic plans,
indicating a higher proportion than Turkish companies. Furthermore, Elbanna’s
(2007) study in Egypt reported an even more favorable situation, with 64.2% of
SMEs having written strategic plans. Remarkably, Glaister and Falshaw (1999)
reported that the majority of British enterprises maintained strategic plans for more
than five years, with an impressive rate of 97.3%.

Numerous empirical studies conducted on a global scale have consistently
revealed a positive correlation between the implementation of strategic plans and
enhanced enterprise performance (Lyles et al., 1993; Schwenk & Shrader, 1993;
Miller & Cardinal, 1994; Jennings & Beaver, 1997; Glaister & Falshaw, 1999;
Andersen, 2000; Thornhill & White, 2007; Wang et al., 2007; Sandada et al., 2014).
Consequently, Kosovan enterprises must pay special attention to the adoption and
execution of their strategic plans. However, because our data are cross-sectional, we
cannot infer causality; longitudinal research is needed to test whether formalization
and tool adoption drive performance improvements. In conclusion, when compared
to previous research findings, it becomes evident that enterprises in Kosova exhibit
a notably low level of utilization of strategic tools. For instance, as reported by
Rigby and Bilodeau in 2015, large firms averaged the use of 8.1 tools in 2014, mid-
sized firms increased their usage from 6.8 tools in 2012 to 7.6 tools, and smaller
firms utilized 5.3 tools. Berisha Qehaja and Kutllovei (2020a) confirmed similarly
low adoption rates of strategic tools among Kosovan enterprises, with reliance
on basic tools such as SWOT analysis and notable differences across sectors. On
a different note, Afonina’s (2015) research found that Czech enterprises employed
an average of 14 strategic tools. When considering all the surveyed enterprises in
Kosova, the average utilization of strategic tools was only 0.68 tools per enterprise.
However, if we narrow our focus to enterprises that confirm their use of strategic
tools, the average increases to two strategic tools (1.91). The predominance of
simple, low-cost tools (e.g., SWOT, basic financial ratios) likely reflects limited
managerial capacity, resource constraints, and a focus on short-term operational
issues rather than long-term strategic analysis. These findings are similar to those
observed in Romanian firms, where an average of one to two strategic tools was
employed, as reported by Gica and Balint in 2012. Additionally, according to Kume
and Leskaj (2010), Albanian enterprises predominantly employ four strategic tools.

5. Conclusions

The findings of this study highlight several key insights regarding strategic
management processes and practices within Kosovan enterprises. The analysis
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reveals a significant gap between the perceived importance of strategic
management and its actual adoption, with only a minority of surveyed enterprises
considering it a crucial element in their organizational strategy. Furthermore, the
presence of formalized strategic plans, particularly those spanning a five-year
horizon, is limited among the surveyed enterprises. The utilization of strategic
tools remains suboptimal, reflecting a crucial area for improvement in enhancing
strategic decision-making processes within Kosovan enterprises. The results also
support the hypothesis that there is a statistically significant correlation between
the strategic management process and the utilization of strategic tools. However,
no significant correlation was found between the presence of a strategic plan and
the utilization of strategic tools, suggesting that simply having a plan in place may
not necessarily translate into the effective utilization of strategic tools. In light of
these findings, there is a clear need for a greater emphasis on strategic management
practices, particularly among small and medium-sized enterprises in Kosova.
Policymakers, business leaders, and researchers can use these insights to develop
strategies to improve strategic management practices and foster sustainable growth
and competitiveness within Kosovan enterprises. However, it is important to
acknowledge this study’s limitations, including its cross-sectional research design
and reliance on standardized questionnaires for data collection. Future research
should consider adopting a longitudinal approach to capture changes over time in
strategic management practices and explore alternative perspectives such as the
emergent strategy approach. Additionally, employing a mixed-method approach that
combines quantitative and qualitative methods can provide a more comprehensive
understanding of the strategic management phenomena. By addressing these
limitations and building upon this study’s findings, researchers and practitioners can
contribute to advancing our understanding of strategic management processes and
practices, ultimately enhancing organizational competitiveness and sustainability
within Kosovan enterprises.
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Prakse strateSkog upravljanja i strateski planovi: Empirijska analiza
pristupa poduzecu
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SaZetak

Strateski se menadzment kontinuirano bavi poduzetnickom dimenzijom organizacija,
organizacijskom obnovom i napretkom, a posebno razvojem i provedbom strategija
za stvaranje konkurentskih prednosti. To ukljucuje pracenje i poboljsanje trenutnih
programa i operacija kako bi se osigurao ispravan put strateskog plana. Rezultati o
privodi i praksi procesa strateskog upravijanja prikazani su na uzorku od 314
poduzeca na Kosovu. Nalazi ukazuju na cinjenicu da samo 10,2% kosovskih
poduzeca primjenjuje stratesko upravijanje kao cjeloviti proces, dok 31,2% ima
petogodisnje strateske planove. Rezultati istrazivanja pokazali su da postoji
znacajna veza izmedu procesa strateSkog upravljanja i strateskih alata. Medutim, ne
postoji znacajna veza izmedu strateskih planova i strateskih alata. Nas teoretski
doprinos je u razlikovanju pisanih planova od aktivnog sudjelovanja u procesima,
dokazujuci da aktivno sudjelovanje u procesima, a ne samo posjedovanje plana,
bolje predvida prihvacanje alata u tranzicijskom gospodarstvu. Stoga,ova studija
pruza vazne uvide kreatorima politika, prakti¢arima i akademicima koji su usmjereni
na poboljSanje procesa strateskog upraviljanja u slicnim okruzenjima.
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Abstract

This article investigates how personality traits influence financial and non-
financial career satisfaction, as well as overall life satisfaction, among freelancers
in Slovenia. Using structural equation modelling (SEM), the study reveals that
proactiveness and self-efficacy are strong predictors of financial satisfaction, while
openness to experience, conscientiousness, and self-efficacy positively influence
non-financial satisfaction. It is noteworthy that non-financial satisfaction
significantly increases overall life satisfaction, while financial satisfaction alone
does not. The study concludes that non-financial aspects of career satisfaction are
crucial for the overall life satisfaction of freelancers. These findings highlight the
importance of fostering certain personality traits to improve freelancers’ well-
being and career success. The study offers practical implications for career
development programs, strategies to support freelancers as entrepreneurs, and
policy recommendations to create an enabling environment for freelancers.
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1. Introduction

Personality traits play a central role in shaping how individuals navigate their work
environments, manage uncertainty, and pursue career goals. A substantial body of
research has shown that personality traits influence career outcomes, subjective
well-being, and life satisfaction, particularly in work contexts characterized
by autonomy and self-direction (Judge & Bono, 2001). As contemporary labor
markets increasingly move away from standardized employment relationships,
understanding how personality traits operate in non-traditional careers has become
a key concern in career and entrepreneurship research.

The rapid development of digital technologies and globalization has fundamentally
transformed the nature of work. Traditional career models based on stable
employment, fixed working hours, and hierarchical advancement are increasingly
complemented or replaced by freelance, project-based, and remote forms of work
(Warner & Wiger, 2019). These changes place greater responsibility on individuals
to manage their own careers, secure their own income, and maintain their own
well-being. Freelancing represents a prominent example of these transformations,
combining high levels of autonomy and flexibility with heightened income
uncertainty and reduced institutional support.

Freelancers operate as self-employed professionals who independently manage
projects, client relationships, and income streams, often relying on digital platforms
or personal networks to access work (Shevchuk et al., 2018). While freelancing offers
intrinsic benefits such as autonomy, flexibility, and self-realization, it also entails
significant challenges, including financial instability, job insecurity, and blurred
boundaries between work and private life (Pyorid et al., 2017). These conditions make
freelancers particularly reliant on psychological and behavioral resources that support
job satisfaction, prevent burnout, and sustain productivity (Sirgy & Lee, 2018).

Existing research demonstrates that personality traits are important predictors
of both financial and non-financial career outcomes among freelancers and self-
employed individuals. Studies have highlighted the role of traits such as openness
to experience, conscientiousness, and extraversion in shaping self-employment
performance and career success (Caliendo et al., 2014). More recent work
emphasizes the importance of agentic career resources, including proactiveness and
self-efficacy, in facilitating opportunity recognition, self-leadership, and resilience
in uncertain work environments (van den Born & Van Witteloostuijn, 2013; Barlage
et al., 2023). Research on telework and digitally mediated work further suggests that
conscientiousness and openness positively affect productivity, whereas extraversion
may play a less central role in remote work contexts (Gavoille & Hazans, 2022).

Despite these insights, the unique dynamics of freelancing, particularly in the
context of Slovenia, remain underexplored. Slovenia represents a theoretically
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informative research setting, as its gig economy is still in a developmental
stage compared to more mature markets such as the United States or the United
Kingdom. Unlike freelancers in larger economies who predominantly rely
on global digital platforms, 51% of Slovenian freelancers depend primarily
on personal referrals, making their careers highly sensitive to local economic
conditions and immediate social networks. Moreover, freelancing in Slovenia
is embedded in a cultural context that strongly emphasizes job security, where
independent work is often perceived as unstable or not a real job. These
challenges are further shaped by structural and legal characteristics, particularly
the mandatory registration of freelancers as sole proprietors (s.p.), which
provides formal recognition and access to social protection, but also entails
administrative burdens and tax obligations that may affect financial stability and
perceived career sustainability. This combination of limited market size, cultural
stigma, and constrained financial opportunities raises important questions about
how personality traits operate in such environments. In particular, agentic traits
such as proactiveness and self-efficacy may be especially critical for sustaining
successful freelance careers under these conditions.

Against this backdrop, the present study examines how personality traits influence
freelancers’ subjective career success in Slovenia. Subjective career success is
conceptualized through two interrelated dimensions: financial satisfaction and
non-financial satisfaction (Ng & Feldman, 2014). Financial satisfaction refers to
satisfaction with income and material outcomes, while non-financial satisfaction
captures broader aspects of professional fulfillment, including job and career
satisfaction. Although these dimensions are closely connected, dominant income-
centric models of career success often assume a direct and linear relationship
between financial rewards and life satisfaction.

Drawing on Self-Determination Theory (SDT), this study challenges such
assumptions by proposing that, in freelancing contexts, financial satisfaction may
function primarily as a hygiene factor, providing necessary stability, rather than
as a direct source of well-being (Ryan & Deci, 2000; Herzberg, 2015). While
income stability can reduce uncertainty and stress, it does not necessarily fulfil
core psychological needs such as autonomy and competence. In contrast, non-
financial satisfaction derived from meaningful, self-directed work may play a
more central role in shaping life satisfaction and long-term career resilience in
boundaryless careers. Accordingly, this study addresses the following research
questions:

RQ1: To what extent do personality traits influence freelancers’ financial and
non-financial career satisfaction?

RQ2: How do financial and non-financial satisfaction interact in shaping
freelancers’ overall life satisfaction?
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To examine these relationships, the study employs structural equation modeling
(SEM), which enables the simultaneous analysis of complex associations among
personality traits and multiple outcome variables while accounting for measurement
error (Kock, 2015). By focusing on a transitional freelance economy and integrating
personality traits with subjective career outcomes, this study contributes to a more
nuanced understanding of career success in contemporary, non-traditional work
contexts.

The paper is structured as follows. Section 2 reviews the relevant literature
and develops the hypotheses. Sections 3 and 4 describe the data, methodology,
and analytical approach. Section 5 presents the results and discussion, Section 6
presents the implications, and Section 7 concludes the paper.

2. Literature review

The literature review focuses on three closely related areas essential for understanding
career outcomes in freelancing: subjective career success, personality characteristics
relevant to self-managed careers, and the relationship between career satisfaction
and overall life satisfaction. Together, these perspectives provide the theoretical
foundation for the research model and hypotheses developed in this study.

2.1. Dimensions of career success

Career success refers to positive work-related and psychological outcomes arising
from an individual’s professional experiences and contributing to personal well-
being and career effectiveness. The literature commonly distinguishes between
objective and subjective career success.

Objective career success is typically measured through externally observable
indicators such as promotions, salary growth, or material rewards (Abele &
Spurk, 2009). While these indicators are easily quantifiable, they often fail to
capture individuals’ internal evaluations of their careers, particularly in non-
traditional and self-managed work contexts. Subjective career success, in contrast,
reflects personal assessments of career achievements relative to individual goals,
values, and expectations (Ng et al., 2005). It encompasses constructs such as job
satisfaction, career satisfaction, and life satisfaction, thereby integrating emotional
experiences, perceptions of progress, and work—life balance (Gunz & Heslin, 2005;
Dyke & Duxbury, 2011).

Frequently examined dimensions of subjective career success include job
satisfaction, career satisfaction (Greenhaus et al., 1990; Locke & Latham, 2002),
fulfilment (Maslow, 1943), and life satisfaction, which captures overall well-being
across work and non-work domains (Greenhaus et al., 2012; Wrzesniewski et al.,
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2013; Kossek et al., 2011). Together, these dimensions provide a comprehensive
understanding of career success beyond material outcomes. The growing mobility
of the workforce and the boundaryless nature of contemporary careers have
further shifted scholarly attention toward subjective career success. Building on
this shift, the present study challenges traditional, hierarchically defined models
of career success and proposes a reordering of success criteria grounded in Self-
Determination Theory. In the context of freelancing, intrinsic fulfilment and
autonomy are positioned as central indicators of career success, reflecting the
importance of self-directed and meaning-oriented work.

Consistent with this view, Ng and Feldman (2014) argue that individual differences
are more strongly associated with subjective than objective career success.
Accordingly, this study focuses on subjective career success and distinguishes
between financial and non-financial satisfaction as two interrelated but conceptually
distinct dimensions.

2.1.1. Financial aspect

The financial aspect of subjective career success refers to satisfaction with income
derived from professional activity. Satisfaction with income is frequently used as a
key indicator of subjective financial success, particularly in liberal professions and
freelance contexts where earnings tend to fluctuate substantially (Van den Born&
Van Witteloostuijn, 2013). In such settings, income satisfaction captures perceived
financial adequacy and stability rather than absolute income levels.

2.1.2. Non-financial aspect

The non-financial aspect of subjective career success encompasses satisfaction with
one’s work and broader career trajectory. Job satisfaction, defined as a positive
emotional state resulting from an evaluation of one’s work experiences (Locke &
Latham, 2002), represents an important component of this dimension. However,
job satisfaction alone does not fully capture career success, as individuals may
feel satisfied with their current job while remaining dissatisfied with their long-
term career development, or vice versa. This distinction underscores the relevance
of career satisfaction, which reflects a more holistic evaluation of professional
growth, achievement, and alignment with personal goals (Greenhaus et al., 1990).
Consequently, non-financial career success extends beyond immediate job-related
experiences to encompass longer-term professional fulfilment.

2.2. Personality traits

Personality is commonly conceptualized as a dynamic and organized system
of relatively stable traits that shapes individuals’ cognitions, motivations, and
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behaviors, providing a foundation for predicting differences in career success and
well-being across work contexts (Allport, 1937; Lau & Shaffer, 1999; Ryckman,
1997; Musek, 2024). From a person—environment fit perspective, career satisfaction
and performance depend on the alignment between individual characteristics and
environmental demands, with supportive contexts fostering development and
achievement, while incongruent environments lead to dissatisfaction or withdrawal
(Holland & Gottfredson, 1976; Spokane, 2000; Lau & Shaffer, 1999). In this sense,
individuals who perceive their actions as self-determined are more likely to report
higher levels of performance and satisfaction, particularly in work arrangements
that require autonomy and self-management (Ryckman, 1997). Over the past
decades, research on personality in career contexts has been largely structured
around trait-based models, most notably the Big Five framework (Fiske, 1949;
Norman, 1963; Goldberg, 1990; Costa & McCrae, 1992). Numerous studies have
demonstrated that Big Five traits are associated with both objective and subjective
indicators of career success, including job satisfaction, career satisfaction, and
financial outcomes (Judge & Bono, 2001; Judge & Kammeyer-Mueller, 2007).

Although the Big Five model comprises five core personality traits, this study
focuses on openness to experience, conscientiousness, and extraversion,
complemented by proactiveness and self-efficacy. These traits were selected due
to their strong theoretical and empirical relevance to freelancing contexts. Prior
research shows that agreeableness and neuroticism, while part of the Big Five
framework, have limited predictive power for career satisfaction and success in
entrepreneurial and freelance settings (Brandstitter, 2011; Judge & Bono, 2001).
Agreeableness is often inversely related to entrepreneurial drive because of its
association with compliance rather than self-determination (Koestner & Losier,
1996), while low neuroticism reflects emotional stability that is necessary but not
distinctive for freelancing success (Zhao & Seibert, 2006). Moreover, agreeableness
and neuroticism are only weakly related to job and life satisfaction, further limiting
their explanatory value in independent careers (Petasis & Economides, 2020).

In contrast to core personality traits, which are relatively stable dispositional
characteristics, proactiveness and self-efficacy are conceptualized as context-
sensitive and action-oriented capacities. This distinction is informed by preliminary
qualitative interviews with Slovenian freelancers, who consistently identified
proactiveness and self-efficacy primary drivers of success, often independent of
broader personality descriptions. This view is supported by Major et al. (2006),
who found that the Big Five explain only a limited share of variance in proactive
personality. Consistent with Social Cognitive Career Theory (Lent et al., 1994) ,
self-efficacy is treated as a domain-specific belief related to managing the demands
of independent work rather than a global trait.

Overall, the selected traits align closely with the specific demands of freelancing and
reflect broader entrepreneurial tendencies such as innovation, self-determination,
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and risk management. In the absence of traditional career structures, freelancers
must navigate uncertain markets, manage client relationships, and coordinate
project-based work independently. These conditions heighten the importance
of openness for adaptability, conscientiousness for reliability, extraversion for
communication, proactiveness for opportunity recognition, and self-efficacy for
sustaining resilience in uncertain environments (Johnston, 2018).

2.2.1. Openness to experience

Openness to experience is associated with creativity, flexibility, curiosity, and
a preference for novel ideas (Goldberg, 1990; Costa & McCrae, 1992; Spokane,
2000). This characteristic supports innovation and adaptability, which are
particularly important in entrepreneurial and creative work contexts (Antoncic, et
al., 2015; Rauch & Frese, 2007). In freelancing, openness fosters an innovative
mindset and enhances the ability to recognize and seize new opportunities, which is
essential for acquiring projects and sustaining career development.

Empirical research consistently links openness to experience with higher levels of
job satisfaction and positive career outcomes. Individuals high in openness tend
to actively shape their work by aligning tasks with their interests and strengths,
thereby enhancing both satisfaction and performance. Openness has also been
associated with occupational well-being in dynamic and technology-intensive
environments (Dholariya & Jansari, 2019). In the freelancing context, van den Born
and van Witteloostuijn (2013) found that openness is positively related to both
objective and subjective professional success.

Moreover, individuals high in openness tend to place greater value on creativity,
learning, and personal growth, which makes non-financial aspects of career
success particularly salient (Hirschi et al., 2021). Based on these insights, the study
proposes the following hypotheses:

* HI.1: High levels of openness to experience will positively influence
financial satisfaction among freelancers.

* H2.1: High levels of openness to experience will positively influence non-
financial satisfaction among freelancers.

2.2.2. Conscientiousness

Conscientiousness is characterized by organization, responsibility, persistence, and
self-discipline, reflecting an individual’s capacity for self-control and achievement-
oriented behavior (Brandstitter & Opp, 2014; Costa et al., 1991; Goldberg, 1990).
Extensive research highlights the fact that conscientious individuals exhibit higher job
performance, often associated with financial rewards and career advancement (Barrick
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& Mount, 1991; Judge et al., 1999). This trait is particularly relevant in freelancing
and self-employment, where success relies heavily on self-management, reliability,
and the ability to independently structure work processes (Burke et al., 2006).

In freelance contexts, conscientiousness enhances the ability to meet deadlines,
manage multiple projects, and maintain consistent work quality, factors that directly
contribute to income stability and client satisfaction. Empirical evidence indicates
that conscientiousness is positively associated with both financial and non-financial
satisfaction (Judge et al., 2002-a). Beyond material outcomes, conscientious
individuals derive satisfaction from goal attainment and effective task completion,
which fosters intrinsic motivation and a sense of achievement (Kanfer et al., 2001;
Ashton & Lee, 2005). Meta-analytic findings further confirm that conscientiousness
contributes to job and life satisfaction through sustained effort and internalized
performance standards (Judge et al., 2002-b; DeNeve & Cooper, 1998).

Although some studies report mixed effects of conscientiousness in specific
multivariate settings (Seibert & Kraimer, 2001; Boudreau et al., 2001), the
prevailing evidence underscores its relevance for achieving both financial and non-
financial satisfaction, particularly in freelance and self-employed careers where
individual responsibility and persistence are central to success. Based on these
insights, the following hypotheses are proposed:

* H1.2: High levels of conscientiousness will positively influence financial
satisfaction among freelancers.

* H2.2: High levels of conscientiousness will positively influence non-
financial satisfaction among freelancers.

2.2.3. Extraversion

Extraversion is characterized by energy, sociability, assertiveness, and self-
confidence (Costa & McCrae, 1991). In business and entrepreneurial contexts,
extraversion is often considered advantageous because it facilitates communication,
persuasion, and relationship building. These characteristics are also relevant for
freelancers, who must actively acquire clients, present their skills, and maintain
professional relationships in the absence of formal organizational structures
(Brandstdtter & Opp, 2014). Higher levels of extraversion are associated with
broader social networks and stronger interpersonal skills, which have been linked to
career advancement and job satisfaction in various professional settings.

Empirical evidence suggests that extraverts tend to experience higher levels of job
and life satisfaction, partly due to their optimistic outlook and lower perceived
stress (Judge et al., 2002-b; DeNeve & Cooper, 1998). Extraversion has also been
associated with higher income, occupational status, and career satisfaction across
different employment contexts (Seibert & Kraimer, 2001). In freelancing, these
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qualities may support client acquisition and relationship maintenance, potentially
contributing to both financial and non-financial satisfaction.

However, the relevance of extraversion in freelancing may be context-dependent.
Freelance work is often characterized by periods of independent, remote, and
asynchronous work, which can limit opportunities for social interaction. Under
such conditions, individuals with high levels of extraversion may experience lower
satisfaction when their preferences for interpersonal engagement are not fully met
(Kesavayuth et al., 2022). This suggests that while extraversion can be beneficial
for freelancers, its positive effects may be weaker or less consistent than those of
more internally oriented traits, particularly in contexts where social interaction is
constrained. Based on these considerations, the following hypotheses are proposed:

* HI1.3: Moderate levels of extraversion positively influence financial
satisfaction among freelancers.

* H2.3: Moderate levels of extraversion positively influence non-financial
satisfaction among freelancers.

2.2.4. Proactiveness

Prior research suggests that proactiveness represents a distinct behavioral construct
that extends beyond the Big Five personality framework. Major et al. (2006) found
that the Big Five traits explain only 26% of the variance in proactive personality and
that proactiveness emerged as the sole predictor of motivation to learn when all five
traits were considered simultaneously. This indicates that proactiveness captures a
unique aspect of individual behavior related to initiative, change orientation, and
self-starting tendencies, warranting its inclusion alongside traditional personality
traits (Bateman & Crant, 1999).

Proactive individuals actively identify and exploit opportunities, initiate change,
and persist in improving their work environments (Parker et al., 2006). Such action-
oriented and future-focused behavior has been consistently linked to positive work
outcomes, including enhanced job performance, organizational citizenship behavior,
and favorable work attitudes (Crant, 2000; Seibert et al., 1999; Thompson, 2005).
These characteristics are particularly relevant in freelancing, where individuals
must independently create opportunities, adapt to market changes, and manage their
own career development.

Empirical evidence further highlights the importance of proactiveness for career
success. Proactive individuals tend to experience greater carecer advancement,
higher job satisfaction, and more favorable financial outcomes (Judge & Bono,
2001; Eby et al., 2003). In boundaryless careers such as freelancing, proactiveness
enables individuals to actively seek clients, diversify income sources, and adjust
their career strategies in response to changing market conditions. Meta-analytic
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findings confirm that proactiveness positively influences both subjective career
success (e.g., job satisfaction) and objective indicators such as income and
promotions (Zhang et al., 2022), underscoring its central role in shaping both
financial and non-financial satisfaction among freelancers. Building on these
insights, we propose the following hypotheses:

* H1.4: High levels of proactiveness will positively influence freelancers’
financial satisfaction.

* H2.4: High levels of proactiveness will positively influence freelancers’
non-financial satisfaction.

2.2.5. Self-efficacy

Self-efficacy refers to an individual’s belief in their ability to perform the actions
required to achieve specific goals and to effectively deploy motivation, cognition,
and behavior to influence outcomes (Bandura, 1982; Wood & Bandura, 1989; Chen
et al., 1998). This belief plays a central role in career-related decision-making,
as individuals assess their perceived capabilities relative to the demands of their
work. In freelancing, self-efficacy is particularly important because it supports self-
management, persistence, and the ability to cope with uncertainty in the absence of
organizational support.

A substantial body of research identifies self-efficacy as a strong predictor of
performance and career success. Individuals with high self-efficacy are more
likely to persist in the face of obstacles, invest sustained effort, and recover from
setbacks (Bandura, 1982). In entrepreneurial and dynamic work environments,
self-efficacy has been shown to positively influence success outcomes, particularly
when combined with realistic optimism (Hmieleski & Baron, 2008). These findings
underscore the role of self-efficacy as a key agentic resource, as individuals must
first believe in their own capabilities to effectively mobilize skills and opportunities.
Self-efficacy can be conceptualized as either general or domain-specific. While
general self-efficacy reflects broad confidence across life domains, domain-specific
forms are more informative for predicting work-related outcomes.

In the freelance context, occupational or career self-efficacy is especially relevant,
as it captures confidence in managing clients, coordinating projects, and adapting to
changing market demands. Empirical studies consistently show that higher levels of
career self-efficacy are associated with greater career satisfaction, adaptability, and
both subjective and objective career success (Spurk & Abele, 2011).

Research focusing specifically on freelancers highlights self-efficacy as a critical
resource for managing project-based work and income uncertainty. High self-
efficacy enables freelancers to maintain resilience, deliver consistent performance,
and sustain long-term careers in boundaryless work environments (Johnston, 2018).
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Further evidence indicates that self-efficacy positively influences job satisfaction,
performance, and career progression, including income-related outcomes (Judge &
Kammeyer-Mueller, 2007).

Consistent with Bandura’s (1982) framework, self-efficacy should be assessed
in relation to the specific tasks and challenges it aims to predict. In freelancing,
this includes confidence in acquiring clients, managing workloads, and balancing
professional and personal demands. Taken together, these characteristics position
self-efficacy as a central determinant of both financial and non-financial satisfaction
among freelancers. Based on the theoretical and empirical findings discussed above,
we propose the following hypotheses:

* H1.5: High levels of self-efficacy will positively influence financial satisfac-
tion among freelancers.

* H2.5: High levels of self-efficacy will positively influence non-financial
satisfaction among freelancers.

2.3. Life satisfaction as an outcome of career success

Life satisfaction reflects an individual’s overall evaluation of the quality of life
across personal, professional, and emotional domains (Diener, 1984; Pavot,
1993). In freelancing, where work and private life are closely intertwined, career
satisfaction, both financial and non-financial, plays a central role in shaping
overall life satisfaction. Spillover Theory suggests that satisfaction in the work
domain extends into broader life domains, influencing overall well-being (Staines,
1980). Financial satisfaction contributes to life satisfaction by reducing financial
strain and providing stability, which enables freelancers to pursue intrinsic goals
and meaningful work (Taormina & Gao, 2013; Ashraf et al., 2025). At the same
time, non-financial satisfaction, such as autonomy, career growth, and work-life
balance, supports intrinsic motivation and emotional well-being, strengthening life
satisfaction in independent careers (Deci & Ryan, 1985; Topino et al., 2021). Based
on these considerations, the following hypotheses are proposed:

* H3: Financial satisfaction positively influences life satisfaction.

* H4: Non-financial satisfaction positively influences life satisfaction.

2.4. Financial satisfaction as a catalyst for non-financial satisfaction

Theoretical and empirical evidence indicates that the interaction between financial
and non-financial satisfaction plays an important role in shaping career and life
outcomes. Financial satisfaction is primarily linked to objective career success,
reflected in tangible indicators such as income and financial stability,whereas non-
financial satisfaction captures subjective evaluations of professional fulfilment,
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including autonomy, work-life balance, and personal growth (Judge et al., 1995). To
explain these dynamics, this study adopts Self-Determination Theory (SDT) as the
primary integrative framework (Ryan & Deci, 2000). SDT emphasizes the role of
intrinsic motivators, particularly autonomy and competence, which are especially
salient in self-managed careers such as freelancing.

Within this SDT-based framework, Maslow’s Hierarchy of Needs (Taormina &
Gao, 2013) and Spillover Theory (Staines, 1980) are positioned as complementary
mechanisms. Maslow’s framework conceptualizes financial satisfaction as
necessary for meeting basic needs, thereby enabling non-financial satisfaction to
support self-actualization and intrinsic rewards. Spillover Theory further suggests
that satisfaction in financial and non-financial domains jointly shapes overall life
satisfaction, underscoring their interconnected nature. In freelance work, financial
satisfaction functions as a stabilizing condition amid income volatility, allowing
individuals to focus on professional growth and reducing stress associated with
financial insecurity. Empirical findings support this catalytic role of financial
satisfaction. Ashraf et al. (2025) show that income satisfaction is critical for
achieving career satisfaction in project-based work environments. At the same
time, non-financial satisfaction, rooted in autonomy and professional development,
appears to be more strongly linked to long-term well-being and resilience.
Consistent with this view, Ng et al. (2005) demonstrate that objective career
achievements, such as salary and promotions, influence life satisfaction primarily
through their translation into subjective well-being.

Additional research underscores the role of financial outcomes as a mediator for
broader fulfilment. Atatsi et al. (2023) demonstrate that financial literacy and stability
improve overall life satisfaction. Moreover, Duffy et al. (2016) show that income
satisfaction mediates the relationship between career calling and life satisfaction,
emphasizing that even highly meaningful work requires a financial basis to sustain
well-being. Based on the above, the following hypothesis is proposed:

* H5: Non-financial satisfaction positively mediates the relationship between
financial satisfaction and life satisfaction.

Taken together, the proposed hypotheses describe an integrated model in which
personality traits influence financial and non-financial satisfaction, while financial
satisfaction indirectly contributes to life satisfaction via non-financial satisfaction.

3. Methodology

To examine the relationships between personality traits, career satisfaction, and life
satisfaction among freelancers, this section outlines the conceptual model, sample
characteristics, and measurement instruments used in the study.
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3.1. Conceptual model

Based on the theoretical framework outlined in the previous section, we propose a
model to elucidate the impact of perceived personality traits on non-financial and
financial aspects of freelance satisfaction as well as on the overall life success of
freelancers. This research model, depicted in Figure 1, includes the following key
factors:

» Perceived personality traits: The extent to which freelancers perceive or self-
assess traits about themselves. These include the following traits: openness to
experience, conscientiousness, extraversion, proactiveness, and self-efficacy.

* Perceived financial satisfaction with freelancing: The extent to which a
freelancer is satisfied with their progress in achieving their income goals.

* Perceived non-financial satisfaction with freelancing: The extent to which a
freelancer personally values and is satisfied with the non-monetary aspects
of their job and career. This includes personal development, job satisfaction,
career achievement satisfaction and client support.

* Perceived life satisfaction: The extent to which freelancers perceive
and rate the quality of their life. This is influenced by factors such as
personal satisfaction with life, enjoyment of activities outside of work and
commitment to work.

Figure 1: Research Model

Personality traits Financial

Oppenness to HI.1-HLS5 satisfaction 0

experience

Conscientiousness HS Life

Extraversion

Self-efficacy

satisfaction

Proactiveness

H2.1-H2.5 H4

Non-financial

satisfaction

Source: Authors’ construction
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3.2. Sample characteristics

The study examined the freelance workforce in Slovenia during the period from
July to September 2020. To ensure a representative sample, specific criteria for
participation were applied. The focus was on freelancers who are self-employed
entrepreneurs, working from home, coworking spaces, or any other location
with the necessary resources. A key criterion for inclusion was that participants
had worked for at least two different clients in the past year. After applying the
selection criteria, 200 valid responses were obtained from the initial 342. Of these,
137 responses were gathered through Computer-Assisted Telephone Interviewing
(CATI), while 63 responses were obtained via Computer-Assisted Web Interviewing
(CAWI). Our survey found that 40.9% of respondents mainly use online job
platforms for their job search. In addition, 57.5% of respondents work from home,
a trend that will continue regardless of the COVID-19 pandemic. Coworking spaces
are a popular choice, used by 40% of respondents.The minority of 2.5% work from
any location that offers them the resources they need. Male freelancers make up
over 50% of the sample. The largest age group is 35—44-year-olds, who make up
30.0% of respondents, followed by 45—-54-year-olds at 27.9%. The least represented
age groups are 65 years and older (5.5%) and 18-24 years (1.5%).

3.3. Measures

In the design of the measurement instrument for the study, scales that had
previously been validated in scientific research were employed, with the necessary
adaptations and extensions made to ensure alignment with the specific requirements
of the study. Each variable within the instrument was scored using a 7-point Likert
scale, where 1=strongly disagree and 7=strongly agree.

Established scales were used in the investigation of personality traits, using a
shortened form of Goldberg (1992) Big Five personality traits questionnaire,
which was further developed by Topolewska et al. (2014) to assess traits such as
openness to experience, extraversion, and conscientiousness. The dimension of
Openness to experience was measured using statements such as I am full of ideas
and / have a good imagination. The trait of Conscientiousness was evaluated using
statements such as [ get the job done right away and [ follow a pre-set schedule,
while extraversion was assessed using statements such as / like to be the centre of
attention.

Subsequently, the proactive personality was evaluated through the utilisation of
four items derived from the Bateman and Crant (1993) scale, which is employed to
assess personal dispositions for proactive behaviour (Parker & Sprigg, 1999). The
Cronbach’s alpha coefficient was 0.85, thereby substantiating the reliability of the
measurement instrument. The questionnaire encompassed statements such as: No
matter what the odds, if I believe in something, I will make it happen.
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To measure self-efficacy, the short form of the six-item measurement scale by
Damasio et al. (2014) was used, which, based on Schyns and von Collani (2002),
contains statements such as / can usually handle whatever comes my way at work.
The Occupational Self-Efficacy (OSE) scale (Rigotti et al., 2018) is derived from
the original scale by Schyns and von Collani (2002) and has a high reliability (.85 to
.90) and construct validity that correlates with personality traits and organizational
outcomes. The OSE scale was selected instead of the Generalized Self-Efficacy and
Entrepreneurial Self-Efficacy scales because it is appropriate to the organizational
context and is a valid predictor of subjective career success (Tschannen-Moran &
Hoy, 2007). Such a preference in this research is in accordance with social cognitive
career theory (Lent et al., 1994), which relates self-efficacy and career development
satisfaction.

The measurement of job satisfaction has traditionally been conducted using a three-
part scale developed by Gattiker and Larwood (1986) (Cronbach’s alpha = 0.78),
whereas the measurement of career satisfaction is typically conducted using the
widely used career satisfaction scale (Cronbach’s alpha = 0.85) (Greenhaus, et al.
1990).

While such standardised measures of subjective career success typically
demonstrate an acceptable degree of internal consistency, it is not necessarily the
case that these characteristics are sufficient to assess the subjective career success
of individual respondents. Accordingly, in order to ascertain the subjective non-
financial satisfaction of freelancers, a combined career and job satisfaction scale
was employed, having been adapted from that proposed by Gattiker and Larwood
(1986) and based on studies conducted by Judge et al. (1995), and Judge et al.
(1999). The following are illustrative examples of the questions posed: The
respondents were asked whether they were satisfied with the progress they had
made in achieving their overall career goals and their advancement goals. Although
the scale used to measure life satisfaction (also referred to as life success) in this
study was originally developed by Diener (1984), this dimension was measured
using a shorter version of the four-point scale proposed by Gattiker and Larwood
(1986) (Cronbach’s alpha = 0.70). Example items are: / am generally satisfied with
my life, and I enjoy my non-work activities.

In addition, the financial aspect of freelancers’ subjective career success was
measured using a single item assessing income satisfaction, consistent with
previous studies. In this study, financial satisfaction is defined as a narrowly
specified, unidimensional construct. This approach is particularly appropriate in
liberal professions such as freelancing, where income levels fluctuate substantially,
and satisfaction with income serves as a central indicator of subjective financial
success (van der Zwan et al., 2018). Methodological research supports the use of
single-item measures for such constructs, showing that they can achieve adequate
validity and reliability when the concept is clearly defined, concrete, and easily
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understood by respondents (Wanous et al., 1997; Bergkvist & Rossiter, 2007).
Accordingly, the questionnaire included the following statement: I am satisfied with
the progress I have made toward meeting my income goals

Moreover, to reduce the potential for variance in the common methods, the study
used a multi-faceted research design that incorporated different data sources. A
variety of data collection methods were used for the study, including telephone web
interviewing, and a reputable external market research agency was retained. The
agency’s capacity to guarantee the anonymity and confidentiality of respondents,
coupled with its ability to obtain a random sample, enabled the collection of
responses that were both realistic and unbiased.

4. Empirical data and analysis

This study uses structural equation modelling (SEM) to test the hypotheses. SEM
is useful for studying hidden factors like personality traits and understanding
complex relationships, including direct and indirect effects. This approach
allows us to model complex dynamics, such as the impact of personality traits on
satisfaction and success, while accounting for measurement errors to improve the
accuracy of the results. Using SEM, this study provides a robust framework for
testing hypotheses and advancing understanding of freelancer work dynamics in the
context of personality trait theories (Bono & Judge, 2004).

Therefore, the methodology of the study comprises several important steps. First,
exploratory factor analysis (EFA) is used to simplify the data set by grouping
related variables into factors. Subsequently, confirmatory factor analysis (CFA) is
conducted to validate this factor structure. Then the structural equation modelling
(SEM) is applied in two phases. First, the CFA is used to create a measurement
model, and second, the structural relationship between the factors and variables is
examined to evaluate the fit of the model and its hypotheses. EFA is performed in
IBM SPSS Statistics 27, while CFA and SEM are performed using WarpPLS 7.0,
which has extensive model evaluation and relationship analysis features.

4.1. Preliminary exploratory factor analysis (EFA)

In the initial phase of our analysis, we evaluated the suitability of our data for factor
analysis. Specifically, we examined the relationships between variables related to
personality traits, financial and non-financial satisfaction in freelancing, and life
satisfaction. This evaluation demonstrated that the dataset met the preconditions
for factor analysis, as confirmed by the Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy (KMO > 0.5) and Bartlett’s test of sphericity (p < 0.05). While
exploratory factor analysis (EFA) was utilized to validate the grouping of indicators
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for latent constructs, it was not used to assess sample adequacy. We acknowledge
the distinction and have clarified this in the revised text. Furthermore, subsequent
confirmatory analyses were conducted through SEM to ensure the reliability and
validity of the model’s structure, aligning with the study’s theoretical framework.

For personality traits, the EFA results in Table Al (appendix) revealed five distinct
factors: Openness to Experience (PT 1), Proactiveness (PT 2), Self-Efficacy
(PT _3), Extraversion (PT 4), and Conscientiousness (PT 5). Factor loadings
(n > 0.5) and communalities (h > 0.5) confirmed the strength and shared variance
of the items, while reliability metrics, including Cronbach’s alpha coefficients,
exceeded the threshold of 0.6, indicating satisfactory internal consistency. During
this analysis, one item (I am the life and soul of the party) was excluded due to a
communality below 0.5.

For the non-financial satisfaction dimension (NFS), the EFA indicated high
explanatory power, accounting for 65.60% of the variance and demonstrating
excellent reliability with a Cronbach’s alpha of 0.893. Similarly, the life satisfaction
dimension (LS) showed a variance explanation of 64.19% and a Cronbach’s alpha
of 0.804, confirming the robustness of the measurement. However, the financial
satisfaction dimension (FS) was measured using a single item, which precludes the
application of exploratory factor analysis (EFA), as factor analysis requires multiple
indicators per construct (Cronbach, 1951; DeCoster, 2004). This methodological
limitation is addressed within the SEM framework, where single-indicator constructs
can be appropriately specified. Following established SEM guidelines, the observed
variable representing financial satisfaction was modelled with a fixed loading and
weight of 1.000, allowing it to be treated as a directly observed variable in the model
(Tabachnick & Fidell, 2013; Kock, 2019). This approach ensures consistency and
accuracy in the estimation while maintaining the integrity of the measurement model.

Detailed results for the personality traits, non-financial satisfaction, and life
satisfaction dimensions, including variable labels, communalities, factor loadings,
explained variance, and Cronbach’s alpha coefficients for each dimension, are
provided in Appendix (Tables A1-A3).

4.2. Confirmatory factor analysis (CFA)

Moreover, CFA was carried out in a rational effort to establish a proper
measurement model in preparation for the structural equation modelling SEM. This
was done in accordance with the criteria proposed by Kock (2017) and Hair et al.
(2010), respectively. The most important criteria were met, as shown in Table 3. The
loadings of the indicators exceeded the minimum value of 0.50, and the weights of
the indicators were not only positive but also statistically significant with p-values
well below 0.05. This level of significance underlines the precision of the latent
variable measurements. In the analysis, potential multicollinearity was accounted



Ivona Hudek Kanizaj, Karin Sirec * The role of personality traits in shaping career...
356 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 339-380

for by the variance inflation factor (VIF), which remained within the acceptable
range, and the more conservative standard of Janssens et al. (2006) and the more
lenient standard of Tabachnick and Fidell (2013). The impact of each observed
variable was quantified, with effect sizes meeting or exceeding the threshold of
0.02, thus eliminating the necessity to exclude variables from the analysis.

Table 1 illustrates the findings pertaining to the financial aspect of freelancer
satisfaction, which is contingent upon a single observed variable. The loading of
the indicators, the weighting of the indicators, the variance inflation factor (VIF)
and the effect size are all equal to 1.000.

Table 1: CFA Results (continues)

Factor or variable Il’ldlC?tOI‘ Indlgator Pvalue | VIF Effect
loading | weight size

PT 1 (openness to experience)

(PT v9) I have no difficulty
understanding abstract ideas.

0.829 0.266 | <0.001 | 2.107 | 0.220

(PT_v10) I am full of ideas. 0.923 0.296 <0.001 4.149 | 0.273
(PT v11) I have a rich vocabulary. 0.843 0.270 <0.001 2.301 | 0.228
(PT _v12) I have a good imagination. 0.932 0.299 | <0.001 | 4.520 | 0.278
PT 2 (proactiveness)

(PT_v13) No matter what the odds, if

I believe in something I will make it 0.843 0.253 | <0.001 | 2.431 | 0.214

happen.

(PT v14)Ilove being a champion for
my ideas, even when faced by opposition | 0.808 0.243 | <0.001 | 1.964 | 0.196
from others.

(PT _v15) I excel at identifying
opportunities.

(PT _v16) If I believe in an idea, no obsta-
cles will prevent me from making it happen.
(PT v17) When I am confident with a
problem, I can usually find several solutions.
PT 3 (self-efficiency)

(PT_v18) I can usually handle whatever
comes my way at work.

(PT v19) My past work experience has
prepared me well for my occupational 0.702 0.287 | <0.001 | 1.376 | 0.202
future.

(PT_v20) I meet the goals that I set for
myself in my job.

0.785 0.236 | <0.001 | 1.971 | 0.185

0.841 0.253 | <0.001 | 2.403 | 0.213

0.800 0.240 | <0.001 | 1.046 | 0.192

0.677 0.277 | <0.001 | 1.320 | 0.188

0.896 0.366 | <0.001 | 2.622 | 0.328
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Factor or variable Indlc?tor Indllcator Pvalue | VIF Effect
loading | weight size

(PT v21) I feel prepared for most of the 0.831 0340 | <0.001 | 2.144 | 0283

demands of my job.

PT 4 (extraversion)

(PT v2) I am not quiet around strangers. 0.799 0.398 | <0.001 | 1.463 | 0.318

(PTﬁV?)) I talk to a lot of different people 0.852 0424 | <0.001 | 1.667 | 0361

at parties.

(PT_v4) I do not hide away in the 0.804 | 0.400 |<0.001 | 1.481 | 0321

background.

PT 5 (conscientiousness)

(PT_v5) I get chores done right away. 0.748 0.382 | <0.001 | 1.390 | 0.286

.(PT_\{6) I rarely forget to put things back 0.643 0328 | <0.001 | 1216 | 0211

in their proper place.

(PT_v7) I do not leave my belongings 0.717 | 0366 |<0.001 | 1322 | 0.262

around.

(PT_v8) I follow a schedule. 0.687 0.350 | <0.001 | 1.283 | 0.241

F'SS (financial satisfaction)

(IS_v1) I am satisfied with the progress

I have made toward meeting my income 1.000 1.000 | <0.001 | 0.000 | 1.000

goals.

NFS (Non-financial satisfaction)

(NFS_VI.) 1 am satisfied with the success | 0.884 0.202 0002 | 5198 | 0179

have achieved in my career.

(NFS_v2) I am satisfied with the way I )5 | 9515 | 0.001 | 6.370 | 0.19

feel about my job as a whole.

(NES_v3) am satisfied with the opportu- | 75) | g 165 | 0,008 | 1.734 | 0.119

nities to use my abilities on the job.

(NFS_v4) I am satisfied with the progress

I have made towards meeting my goals 0.833 0.191 0.003 | 3.304 | 0.159

for my overall daily life.

(NFS_v5) I am satisfied with the progress

I have made towards meeting my goals 0.897 0.205 0.001 | 3.769 | 0.184

for the development of new skills.

(NF'Siv6) [ am satl.sﬁed with the support I 0.844 0.193 0.003 | 2654 | 0163

receive from my clients.

Life satisfaction (LS)

(LS _v1) I am happy with my private life. 0.875 0.297 | <0.001 | 2.714 | 0.260

(LS v2) I enjoy my non-work activities. 0.810 0.275 | <0.001 | 2.102 | 0.223

(LS _v3) I am satisfied with my life overall. | 0.938 0.319 | <0.001 | 4.285 | 0.299

(LS_v4) I am dedicated to my work. 0.802 0.272 | <0.001 | 1.922 | 0.218

Source: Author’s calculations
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Table 2 shows the reliability and validity of the factors relating to personality
traits, financial and non-financial satisfaction with freelancing and life satisfaction.
The results show that personality traits explain 77.1% of the variance in non-
financial satisfaction and over 35% of the variance in financial satisfaction with
freelancing. In addition, job satisfaction factors explain 70.7% of the variance in
life satisfaction. The predictive relevance, indicated by the R-squared and adjusted
R-squared values, is strong for the non-financial aspects of satisfaction and life
satisfaction. Q-squared values (>0; Hair et al., 2010) confirm these results with a
high predictive relevance for non-financial satisfaction (Q-squared = 0.781) and
life satisfaction (Q-squared = 0.700), while financial satisfaction has a moderate
predictive relevance (Q-squared = 0.400). The analysis of the reliability and
validity indicators shows a robust measurement model for freelancers’ assessment
of the subjective professional success of freelancers. Most constructs exhibit high
internal consistency, with Openness to experience (composite reliability = 0.934,
Cronbach’s alpha = 0.905) and non-financial satisfaction (composite reliability
= 0.941, Cronbach’s alpha = 0.924) showing excellent reliability. However,
Conscientiousness (composite reliability = 0.793, Cronbach’s alpha = 0.652) shows
a lower reliability. The validity, indicated by the average variance extracted (AVE),
shows that most of the constructs have good convergent validity. The threshold
value for the AVE is 0.5 or more (Kock, 2019) with AVE values above 0.5.
Openness to experience (AVE = 0.780) and non-financial aspect of satisfaction. The
examination of multicollinearity via the variance inflation factor (VIF) shows no
significant problems, with all VIF values below 10. The highest VIF value is 5.336
for non-financial satisfaction.

Table 2: Reliability and validity indicators of the formed factors

R-Square Composite | Cronbach’s

Construct Adjusted R-Square Reliability Alpha AVE | VIF | Q-squared
Openness to - - 0.934 0.905 | 0.780 | 1.374 -
experience
Proactiveness - - 0.908 0.874 0.665 | 3.104 -
Self-efficiency - - 0.861 0.782 0.611 | 2.141 -
Extraversion - - 0.859 0.753 0.670 | 1.435 -
Conscientiousness - - 0.793 0.652 0.490 | 1.285 -
Non-financial
satisfaction in 0.771 0.765 0.941 0.924 0.729 | 5.336 0.781
freelancing
Financial
satisfaction in 0.353 0.336 1.000 1.000 1.000 | 1.917 0.400
freelancing
Life satisfaction 0.707 0.704 0.917 0.879 0.736 | 3.464 0.700

Source: Author’s calculations
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Accordingly, the model is generally reliable and valid and has high predictive power
for the main outcomes. The model effectively captures the factors that contribute to
freelancers’ subjective career success and life satisfaction of freelancers.

In order to ensure the consistency and accuracy of data across the research model,
we have conducted tests of the model fit with the number of indices recommended
by Oishi et al. (1999) and Bono and Judge (2004). The results demonstrated that the
mean path coefficients (p-value) were 0.211, which was statistically significant at p
< 0.001, thus meeting the threshold of p < 0.05. The average R-squared (ARS) was
0.610 with p < 0.001, and the average adjusted R-squared (AARS) was 0.602 with
p <0.001, both of which exceeded the threshold of p < 0.05.

The average block variance inflation factor (AVIF) was 1.798, while the average full
collinearity VIF (AFVIF) was 2.507. Both values are well below the threshold of
5.0, indicating that multicollinearity is not a concern in this context. The Tenenhaus
Goodness-of-Fit (GoF) was 0.658, which exceeds the minimum threshold of 0.36,
thereby indicating an excellent model fit. Furthermore, the Simpson’s Paradox
Ratio (SPR) was 0.846, exceeding the threshold of 0.7, while the R-Squared
Contribution Ratio (RSCR) was 0.990, surpassing the threshold of 0.9. The
Statistical Suppression Ratio (SSR) and the Nonlinear Bivariate Causality Direction
Ratio (NLBCDR) were both found to be 1.000, exceeding the 0.7 threshold. These
results confirm that all fit indices meet or exceed their thresholds, indicating good
model fit and data consistency. This approach ensures the robustness and reliability
of the model and supports the validity of the results.

Table 3 presents the reliability and validity of the constructs formed in relation to
personality traits, financial and non-financial satisfaction with freelancing and life
satisfaction. Personality traits were operationalized as a latent construct encompassing
openness, proactivity, conscientiousness, extroversion, and self-efficacy. Although
these dimensions were examined individually through specific hypotheses (H1.1, H1.2,
etc.), the latent construct was included to ensure model validity and to allow testing of
complex relationships through SEM analysis. This approach allows for simultaneous
testing of direct and indirect influences while minimizing measurement errors.

Table 3: Reliability and validity indicators of the formed constructs

R-Square Composite | Cronbach’s
Adjusted Reliability Alpha

Personality traits - - 0.842 0.763 0.520 | 2.861
Non-financial

Construct R-Square AVE | VIF | Q-squared

. . 0.751 0.748 1.000 1.000 1.000 | 5.007 0.759
satisfaction
Financial satisfaction | 0.330 0.326 1.000 1.000 1.000 | 1.879 0.343
Life satisfaction 0.707 0.704 1.000 1.000 1.000 | 3.208 0.700

Source: Author’s calculations
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The model demonstrates strong predictive power for non-financial satisfaction
(R* = 0.748, Q> = 0.759) and life satisfaction (R* = 0.704, Q> = 0.700), while
showing moderate predictive power for financial satisfaction (R* = 0.326,
Q? = 0.343). These results support the model’s validity in explaining freelancers’
subjective professional success.

Also, Table 3 confirms high reliability and validity for the constructs of personality
traits, non-financial satisfaction, financial satisfaction, and life satisfaction. Non-
financial, financial, and life satisfaction achieve perfect scores for composite
reliability, Cronbach’s alpha, and AVE (all at 1.000). Personality traits also
exhibit adequate reliability, with composite reliability at 0.842, Cronbach’s alpha
at 0.763, and AVE at 0.520. Furthermore, the VIF values indicate no significant
multicollinearity, ensuring the robustness of the results. Including the latent
construct of personality traits in the model enhances methodological consistency
and minimizes measurement error. Overall, the results in Table 4 highlight the
reliability and validity of the constructs through factor loadings, average variance
extracted (AVE), and composite reliability (CR), thereby confirming the theoretical
soundness of the model.

Furthermore, we evaluated the consistency of the data within the research model by
utilizing a range of model fit indices. The following quality indicators and criteria
were in accordance with those set out by Field (2000). The average path coefficient
(APC) is 0.476 with p < 0.001, indicating that the relationships between the
constructs are statistically significant. The average R-squared (ARS) is 0.596 and
the average adjusted R-squared (AARS) is 0.593, both with p < 0.001, indicating
that the model accounts for a considerable proportion of the variance and has
strong explanatory power. The average block VIF (AVIF) is 1.745 and the average
full collinearity VIF (AFVIF) is 3.238, both of which are below the threshold of
5.0, indicating that there are no issues with multicollinearity. The Tenenhaus
Goodness-of-Fit (GoF) value is 0.724, which exceeds the minimum acceptable
value of 0.36, thereby indicating an excellent overall fit of the model. Furthermore,
additional quality indices demonstrate that the Simpson’s Paradox Ratio (SPR),
the R-Squared Contribution Ratio (RSCR), the Statistical Suppression Ratio (SSR)
and the Nonlinear Bivariate Causality Direction Ratio (NLBCDR) are all equal
to 1.000, thereby meeting or exceeding their respective thresholds. The results
demonstrate that the model is not subject to Simpson’s paradox, that each variable
makes a substantial contribution to the R-squared values, that there is no statistical
suppression, and that there is a clear direction of causality between the variables.

The model shows excellent fit and quality across multiple indices, confirming its
robustness and validity.
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5. Results and discussion

After achieving a satisfactory fit of the measurement model, the structural model
was estimated. The results are presented in Figure 2 and Table 4. Figure 2 illustrates
the standardized path coefficients of the hypothesized model, while Table 4 reports
the detailed SEM results, including path coefficients, effect sizes, and hypothesis
testing outcomes.

Figure 2: Standardized Path Coefficients for The Hypothesized Model (construct

level)
Personality traits . .
Financial
Oppenness to 0.574*** ) . 0.011 n.s.
satisfaction
experience
C ienti
onscientiousness 0,301+ o
Extraversion e
Self-efficacy satisfaction
Proactiveness Non-financial
0.841%** o 0.841%**
satifaction

Note: *** p <0.001; n.s.—non-significant

Source: Author’s calculations

The results presented in Table 4 reveal several important findings regarding the
relationships between personality traits, financial and non-financial satisfaction,
and life satisfaction among Slovenian freelancers. Overall, the latent construct of
personality traits shows a significant positive effect on both financial satisfaction
(B = 0.574, p < 0.001) and non-financial satisfaction (f = 0.841, p < 0.001),
confirming the relevance of personality-related factors in shaping subjective career
outcomes in freelancing contexts.

However, further analysis of individual personality dimensions reveals a
differentiated pattern of effects, indicating that not all traits contribute equally to
financial and non-financial satisfaction.

With regard to financial satisfaction, proactiveness and self-efficacy emerge as the
most influential predictors. Proactiveness has a strong and statistically significant
positive effect on financial satisfaction (path coefficient = 0.280, p < 0.001, effect
size = 0.156), suggesting that freelancers who actively seek opportunities and
initiate change are better positioned to achieve higher levels of income satisfaction.
This finding reflects the importance of opportunity recognition and self-initiated
career management in freelance work.
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Similarly, self-efficacy exhibits the strongest positive effect on financial satisfaction
among all traits examined (path coefficient = 0.326, p < 0.001, effect size = 0.183).
Freelancers with higher confidence in their ability to manage clients, projects, and
income uncertainty report higher levels of financial satisfaction, indicating that
perceived control and competence play a crucial role in navigating volatile income
streams. These findings provide support for hypotheses H1.2 and H1.3.

In contrast, openness to experience does not show a significant relationship with
financial satisfaction (path coefficient = —0.014, n.s., effect size = 0.004), leading
to the rejection of hypothesis H1.1. Although openness may foster creativity
and exploration, these qualities do not appear to translate directly into perceived
financial success in the Slovenian freelance context.

Likewise, conscientiousness shows a negative but non-significant effect on
financial satisfaction (path coefficient = —0.060, n.s., effect size = 0.015), resulting
in the rejection of hypothesis H1.5. This suggests that organizational skills and
persistence alone are insufficient to guarantee financial satisfaction in freelancing,
where income is often shaped by external market conditions.

Finally, extraversion does not significantly influence financial satisfaction (path
coefficient = 0.085, n.s., effect size = 0.033), leading to the rejection of hypothesis
H1.4.

A different pattern emerges when examining non-financial satisfaction.
Proactiveness again plays a central role, exhibiting the strongest positive effect on
non-financial satisfaction (path coefficient = 0.412, p < 0.001, effect size = 0.331).
Proactive freelancers appear more capable of shaping their work environments
in line with personal values and career goals, which enhances job and career
satisfaction. Hypothesis H2.2 is therefore strongly supported.

Self-efficacy also has a significant positive effect on non-financial satisfaction
(path coefficient = 0.196, p < 0.01, effect size = 0.141), confirming hypothesis
H2.3. Freelancers with high self-efficacy report greater satisfaction derived from
professional growth, adaptability, and successful task completion.

In addition, openness to experience positively influences non-financial satisfaction
(path coefficient = 0.102, p < 0.05, effect size = 0.052). Although the effect size is
modest, this finding supports hypothesis H2.1 and indicates that creativity, curiosity,
and intellectual stimulation contribute to intrinsic aspects of career success.

Similarly, conscientiousness has a positive and statistically significant, though
relatively small, effect on non-financial satisfaction (path coefficient = 0.103, p
< 0.05, effect size = 0.040), supporting hypothesis H2.5. Structured work habits
and goal orientation appear to foster feelings of accomplishment and professional
fulfillment, even when financial outcomes remain uncertain.
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In contrast, extraversion does not significantly affect non-financial satisfaction
(path coefficient = 0.031, n.s., effect size = 0.017), leading to the rejection of
hypothesis H2.4. This suggests that interaction-oriented traits may be less relevant
for freelancers’ intrinsic satisfaction in predominantly independent and remote
work settings.

Regarding overall life satisfaction, the results show that non-financial satisfaction
has a very strong and statistically significant positive effect (path coefficient =
0.841, p < 0.001, effect size = 0.701), providing strong support for hypothesis H4.
This highlights the central role of job and career satisfaction, autonomy, work-life
balance, and personal fulfillment in shaping freelancers’ overall well-being.

In contrast, financial satisfaction does not have a significant direct effect on life
satisfaction (path coefficient = 0.011, n.s., effect size = 0.007), leading to the
rejection of hypothesis H3. This finding indicates that income satisfaction alone is
insufficient to enhance life satisfaction among freelancers.

However, financial satisfaction has a significant positive effect on non-financial
satisfaction (path coefficient = 0.301, p < 0.001, effect size = 0.208), supporting
hypothesis HS. This suggests that financial satisfaction indirectly contributes to life
satisfaction by reducing stress and enabling greater focus on intrinsic career goals.

Table 4: Hypothesis testing

. Hypothesis Link . Path coefficient Effect
Hypothesis yr[))ath direction Type of link (impact) size

HI.1 PT 1 - FS negative nonlinear -0.014n.s. 0.004
H1.2 PT 2 > FS positive nonlinear 0.280%*** 0.156
H1.3 PT 3 —>FS positive nonlinear 0.326%** 0.183
H1.4 PT 4 - FS positive nonlinear 0.085n.s. 0.033
HIL.5 PT 5—FS negative nonlinear -0.060n.s 0.015
H2.1 PT 1 — NFS positive nonlinear 0.102* 0.052
H2.2 PT 2 — NFS positive nonlinear 0.412%%* 0.331
H23 PT 3 — NFS positive nonlinear 0.196** 0.141
H2.4 PT 4 — NFS positive nonlinear 0.031n.s. 0.017
H2.5 PT 5 — NFS positive nonlinear 0.103* 0.040
H3 FS—LS positive nonlinear 0.011n.s. 0.007
H4 NFS — LS positive nonlinear 0.841%%* 0.701
H5 FS — NFS positive nonlinear 0.301%** 0.208

Note: *** p < 0.001; n.s.—non-significant; PT (Personality Traits), FS (Financial Satisfaction),
NFS (Non-Financial Satisfaction), LS (Life Satisfaction)

Source: Author’s calculations
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As shown in Table 4, most statistically significant relationships exceed the
recommended minimum effect size threshold of 0.02 (Tabachnick & Fidell,
2013). Hypotheses H1.1, H1.4, H1.5, and H3 exhibit negligible and statistically
non-significant effects and are therefore rejected. Overall, the findings indicate a
non-linear and differentiated pattern in which, particularly, proactiveness and
self-efficacy play a dominant role in shaping both financial and non-financial
satisfaction, while traditional personality traits show more limited or context-
dependent effects.

This study provides empirical evidence on how personality-related characteristics
shape career and life satisfaction among freelancers, a rapidly growing yet still
under-theorized segment of the labor market. The findings show that non-financial
career satisfaction is the primary driver of life satisfaction, while financial
satisfaction plays an indirect, enabling role. This distinction is particularly salient
in freelance careers, which are characterized by autonomy, uncertainty, and limited
institutional support.

Regarding non-financial satisfaction, agentic characteristics such as proactiveness
and self-efficacy, along with openness to experience and conscientiousness, are
positively related to job and career satisfaction. In contrast, extraversion does
not exhibit a significant effect on either financial or non-financial satisfaction.
These results suggest that in freelance work, internal resources that support self-
management and adaptive action are more consequential for subjective career
success than socially oriented traits. This finding diverges from parts of the
entrepreneurship literature, where extraversion is often associated with networking
intensity and client acquisition. However, contemporary freelance work is
frequently organised around remote arrangements, asynchronous communication,
and a high degree of independent task execution. In such conditions, social
interaction plays a more limited role in daily work processes, and interaction-
oriented traits may therefore be less relevant for satisfaction and success than
internally oriented traits such as self-efficacy and proactiveness (Gavoille &
Hazans, 2022; Johnston, 2018). Moreover, limited opportunities for interpersonal
interaction may even reduce satisfaction among highly extraverted freelancers
when their social preferences remain unmet (Kesavayuth et al., 2022). This
interpretation is further reinforced by the Slovenian freelance context, where career
sustainability often depends on maintaining a small number of stable, long-term
client relationships rather than engaging in extensive networking.

The strong association between non-financial satisfaction and life satisfaction
highlights the importance of intrinsic rewards such as autonomy, flexibility, and
personal development in freelance careers. This result aligns with spillover theory,
which posits that satisfaction in the work domain positively influences overall
well-being. In contrast, financial satisfaction alone does not directly enhance life
satisfaction, supporting earlier work that emphasizes the limits of income-based
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success indicators in non-traditional careers (Judge & Bretz, 1994; Greenhaus et al.,
2012).

At the same time, the positive relationship between financial and non-financial
satisfaction indicates that financial stability functions as a stabilizing condition,
reducing stress and enabling freelancers to pursue intrinsically meaningful goals.
This finding is consistent with Self-Determination Theory, where financial security
supports, but does not replace, the fulfillment of autonomy and competence needs
(Ryan & Deci, 2000), and with Maslow’s hierarchy, where basic needs must be met
before higher-order fulfillment can occur.

Trait-specific findings further refine existing literature. While openness to
experience and conscientiousness are often associated with financial success in
traditional employment and entrepreneurship (Caliendo et al., 2014; Weziak-
Biatowolska et al., 2020), this study shows that their primary contribution in
freelancing lies in enhancing non-financial satisfaction, such as fulfillment derived
from meaningful work and effective task completion. These results underscore the
contextual specificity of freelancing, where intrinsic rewards frequently outweigh
monetary gains.

The absence of a significant relationship between extraversion and satisfaction
contrasts with entrepreneurship research emphasizing networking and social capital
(Ashraf et al., 2025). In the Slovenian freelance market, where 51% of freelancers
rely on personal referrals and long-term client relationships (Hudek, 2022), success
appears to depend more on professional resilience and strategic self-management
than on broad social outgoingness. The predominantly remote and independent
nature of freelance work may further limit the relevance of extraversion for both
financial and non-financial satisfaction.

6. Implications

The findings of this study contribute to the literature on sustainable careers
by demonstrating that long-term well-being in freelancing is driven primarily
by non-financial satisfaction rather than income alone. Sustainable freelance
careers, therefore, depend less on continuous income maximization and more on
maintaining autonomy, psychological resources, and adaptive capacity over time.
This perspective aligns with sustainable career models that emphasize well-being,
agency, and long-term employability rather than short-term financial outcomes (De
Vos et al., 2020). As such, freelancing should be understood as a distinct career
logic that requires alternative success hierarchies and tailored support mechanisms.

Digital labor platforms and client organizations play a critical role in shaping
freelancers’ non-financial career experiences. Beyond financial compensation,
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platforms can design non-financial value propositions by offering transparent
contracts, predictable payment schedules, skills certification, feedback mechanisms,
and recognition of professional contributions. Prior research demonstrates that
autonomy, transparency, and perceived fairness are central to freelancers’ well-
being in platform-mediated work (Wood et al., 2019). Such practices can enhance
non-financial satisfaction, reduce uncertainty, and support long-term engagement,
even in contexts where income growth is constrained.

Similarly, clients can contribute to freelancers’ career sustainability by ensuring
timely payments, offering longer-term project continuity, and providing
opportunities for skill development. These measures are likely to enhance job
satisfaction, productivity, and mutual trust, thereby strengthening the overall
resilience of the freelance ecosystem.

Career coaching and professional support programs for freelancers should move
beyond generic networking advice and instead focus on strengthening agentic
career capacities, particularly proactiveness and self-efficacy. The results indicate
that these capacities are critical for both financial and non-financial satisfaction,
enabling freelancers to navigate uncertainty, manage client relationships, and
actively shape their careers. Training initiatives emphasizing opportunity
recognition, project management, career self-management, and adaptive decision-
making are therefore more likely to foster sustainable freelance careers than
traditional employability-oriented interventions.

At the institutional level, the Slovenian context illustrates how regulatory
frameworks shape freelance career outcomes. Freelancers are required to register
as sole proprietors (s.p.), a legal status that provides social protection and formal
recognition but also entails administrative obligations and tax burdens. While this
framework offers legal security, the associated costs and bureaucratic complexity
may reduce net income and negatively affect financial satisfaction. Combined
with the country’s small market size and reliance on referral-based work, these
requirements restrict freelancers’ ability to stabilize and scale their careers. Policy
measures aimed at simplifying administrative procedures, reducing compliance
costs, and improving tax transparency could therefore strengthen financial stability
without undermining flexibility.

Cultural norms further influence freelancers’ career experiences. Prevailing values
that emphasize employment stability often frame freelancing as an inherently
insecure form of work, limiting societal recognition and professional legitimacy.
At the same time, increasing individualism among younger generations reflects a
growing appreciation of autonomy, flexibility, and self-realization as desirable
career attributes (Lavri¢ et al., 2020). Local coworking spaces and professional
communities partially mitigate these challenges by fostering collaboration, peer
learning, and skill development. However, their limited reach suggests a need for
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broader institutional mechanisms that facilitate access to professional networks and
market opportunities beyond local referral-based systems.

Education represents a critical lever for improving freelance career sustainability.
The formal education system in Slovenia currently places limited emphasis
on entrepreneurial, digital, and self-management competencies essential for
successful freelancing (Sirec et al., 2024). Strengthening entrepreneurial education
at secondary and tertiary levels could contribute to the professionalization of
freelancing, enhance career development, and increase non-financial satisfaction by
reinforcing confidence and perceived competence. Educational frameworks should
increasingly transition from task-based instruction toward experiential learning
models that foster an entrepreneurial mindset and adaptive career skills (OECD,
2019). Moreover, career development programmes should explicitly target the
cultivation of proactiveness and self-efficacy, given their positive effects on both
financial and non-financial satisfaction and their contribution to long-term life
satisfaction among freelancers.

Finally, the findings have important implications for debates on career inequality
and precarity. Freelancers operating in small and transitional economies face
structural disadvantages related to market size, institutional arrangements, and
cultural legitimacy, which can constrain financial satisfaction and career mobility.
These dynamics reflect broader patterns of precarious work, where institutional
conditions systematically shape career vulnerability and inequality (Kalleberg,
2009). While non-financial satisfaction provides psychological resilience, it
cannot fully compensate for persistent income instability and unequal access
to opportunities. Policies that establish a stable financial baseline, such as
simplified tax regimes, income protection schemes, and collective representation
mechanisms may help reduce precarity while preserving the autonomy that
freelancers value.

7. Conclusions

This study contributes to the literature by examining the relationship between
personality-related characteristics and career satisfaction among freelancers, a
rapidly growing yet still underexplored group within non-traditional employment
contexts. By explicitly distinguishing between financial and non-financial career
satisfaction and examining their respective effects on life satisfaction, the study
demonstrates that non-financial satisfaction represents the primary pathway through
which freelancers experience overall well-being. In doing so, the findings challenge
income-centric models of career success and support theoretical perspectives that
emphasize psychological needs, autonomy, and self-determined motivation as core
elements of sustainable careers.
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Although a latent construct of personality traits was employed in the SEM analysis
for methodological consistency, the main contribution of this research lies in its
trait-specific analysis. The results reveal differentiated personality effects, showing
that agentic and self-regulatory traits, particularly proactiveness and self-efficacy,
play a central role in shaping both financial and non-financial satisfaction. In
contrast, socially oriented traits such as extraversion do not emerge as significant
predictors of career satisfaction in this context. This finding advances the literature
on boundaryless and self-managed careers by demonstrating that internal resources
supporting agency, adaptability, and self-management are more consequential for
subjective career success than traits traditionally associated with networking and
social interaction.

By conceptualizing freelancing as a form of entrepreneurial and boundaryless
career, this study highlights the need for alternative success hierarchies that extend
beyond financial outcomes. The results align with sustainable career frameworks
by showing that long-term well-being in freelancing depends less on income
maximization and more on maintaining autonomy, competence, and adaptive
capacity over time. In this sense, non-financial satisfaction functions not merely as
a complement to financial success but as a central indicator of career sustainability
in contexts characterized by uncertainty and weak institutional support.

The Slovenian context further illustrates how institutional, cultural, and market
conditions interact with individual characteristics to shape freelance careers. In a
transitional economy where freelancing is still frequently perceived as unstable or
less legitimate, non-financial satisfaction derived from autonomy and flexibility
serves as an important psychological counterbalance to structural constraints.
Addressing gaps in entrepreneurial education, reducing administrative burdens for
sole proprietors, and improving access to continuous professional development may
therefore contribute to the professionalization of freelancing and better alignment
with more established freelance ecosystems.

While the empirical analysis is grounded in the Slovenian context, the findings
may also be informative for other small and transitional freelance economies
characterized by limited market size, strong reliance on personal networks, and
evolving institutional support, particularly in Central and Eastern Europe. At
the same time, the applicability of the results is bounded by national regulatory
frameworks, cultural perceptions of self-employment, and labor market structures.
Future research is therefore encouraged to examine these relationships across
different institutional contexts to further refine context-sensitive models of
sustainable freelance careers.

Overall, this research advances understanding of career success in freelancing by
integrating personality traits, subjective career outcomes, and contextual conditions
within a coherent theoretical framework. It provides a foundation for future
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research examining how individual agency, institutional arrangements, and career
support mechanisms jointly shape sustainable and satisfying careers in the evolving
world of work.
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Appendix

Table A1: EFA Results for Personality Traits (PT) Factors

Variable . Commu- Factors
Variable ",
label nalities | PT | |PT 2 |PT 3 |PT 4 |PT 5
PT v2 |Iam not quiet around strangers. 0.752 0.853
PT v3 I talk to a lot of different people at 0713 0.795
parties.
PT_v4 |Ido not hide away in the background. 0.664 0.734
PT_v5 |1 get the job done right away. 0.496 0.578
PT v6 I rgrely forget to put things back in 0.627 0.779
- their proper place.
PT v7 |Ido notleave my belongings around. 0.628 0.780
PT v8 |Ifollow a schedule. 0.508 0.555
PT v9 I have no difficulty understanding 0702 | 0.806
- abstract ideas.
PT_v10 |Iam full of ideas. 0.778 | 0.813
PT vIl [Ihave a rich vocabulary. 0.613 |0.713
PT v12 |Ihave a good imagination. 0.775 ]0.848
PT vi3 No matFer whgt the odd.s, if I believe in 0.632 0.702
- something I will make it happen.
I love being a champion for my ideas,
PT v14 |even when up against opposition from 0.640 0.760
others.
PT v15 |Iexcel at identifying opportunities. 0.612 0.648
PT vi6 If I believe in an 1dea,. no lobstacles will 0.700 0.728
- prevent me from making it happen.
PT v17 ‘When I am confident with a problem, 1 0.570 0.539
- can usually find several solutions.
I can usually handle whatever comes
PT vI8 0.385 0.567
- my way at work.
PT v19 My past work experience has prepared 0.545 0.728
- me well for my occupational future.
PT v20 I me?et the goals that I set for myself in 0.735 0.756
- my job.
PT v21 I feel prepared fgr most of the 0.687 0.720
- demands on my job.
Number of Ttems 4 5 4 3 4
Variance Explained 15.61 | 14.51 | 12.59 | 10.65 | 10.47
Cronbach’s Alpha Coefficient 0.869 | 0.818 | 0.712 | 0.776 | 0.687

Note: PTv_2—-PTv_21: denote the specific variable or item related to the corresponding personality
trait

Source: Authors’ calculations
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Table A2: EFA Results for the Non-Financial Satisfaction (NFS) in Freelancing

Variable label Variable Communalities | Factor
NFS vi I am satisfied with the success I have achieved in my 0714 0.845
- career.

NES v2 I am satisfied with the way I feel about my job as a whole. 0.793 0.890

NFS v3 I am satisfied with the opportunities to use my abilities on 0572 0.754
- the job.

NES v4 [ am §atlsﬁed with the progress | haye rr}ade towards 0.622 0.789
- meeting my goals for my overall daily life.

NFS v5 [am §at1sﬁed with the progress I have made towgrds 0687 0.829
- meeting my goals for the development of new skills.

NFS v6 I am satisfied with the support I receive from my clients. 0.549 0.741
Number of Items 6
Variance Explained 65.602
Cronbach’s Alpha 0.893

Note: NFS_v1-NFS_v6: denote the specific variable or item within the non-financial satisfaction
dimension

Source: Authors’ calculations

Table A3: EFA Results for Life Satisfaction (LS) of the Freelancers

Variable label Variable Communalities | Factor
LS v1 I am happy with my private life. 0.743 0.862
LS v2 1 enjoy my non-work activities. 0.531 0.728
LS v3 I am satisfied with my life overall. 0.824 0.908
LS v4 I am dedicated to my work. 0.470 0.686
Number of Items 4
Variance Explained 64.19
Cronbach’s Alpha 0.804

Note: LSv1 —LSv2: indicates the individual variables related to the life satisfaction dimension
Source: Authors’ calculations
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Uloga osobina li¢nosti u oblikovanju zadovoljstva karijerom 1 Zivotom
medu freelancerima: Studija iz Slovenije

Ivona Hudek Kanizaj', Karin Sirec*

SaZetak

U ovom se clanku istrazuje kako osobine licnosti utjecu na financijsko i
nefinancijsko zadovoljstvo karijerom, kao i na cjelokupno zadovoljstvo zZivotom,
medu freelancerima u Sloveniji. Koristenjem strukturnog modeliranja jednadzbi
(SEM), studija pokazuje da su proaktivnost i samoefikasnost snazni prediktori
financijskog zadovoljstva, dok otvorenost prema iskustvu, savjesnost, proaktivnost
i samoefikasnost pozitivno utjecu na nefinancijsko zadovoljstvo. Vazno je
napomenuti da nefinancijsko zadovoljstvo znacajno povecava ukupno zadovoljstvo
zivotom, dok se to ne dogada kada je fokus samo na financijskom zadovoljstvu.
Studija zakljucuje da su nefinancijski aspekti zadovoljstva karijerom kljucni za
ukupno zadovoljstvo zivotom freelancera. Ovi nalazi isticu vaznost poticanja
odredenih osobina licnosti kako bi se poboljsala dobrobit i uspjeh u karijeri
freelancera. Studija nudi prakticne implikacije za programe namjenjene free-
lancerima kao $to su razvoj njihove karijere, strategije da im se pruzi podrska kao
poduzetnicima i preporuke politika za stvaranje poticajnog okruzenja.

Kljucéne rijeci: osobine licnosti, freelanceri, financijsko zadovoljstvo, nefinancijsko
zadovoljstvo, modeliranje strukturnih jednadzbi (SEM)
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Size Matters: Nonlinear Determinants of
Sovereign Bond Liquidity in EU Markets®

Petar-Pierre Matek'

Abstract

The purpose of this paper is to investigate the determinants of sovereign bond
market liquidity across EU member states, with particular attention to the role of
market size. Using panel data for 26 EU countries over the period 2022—-2024H]1,
the analysis applies Hansen's threshold regression methodology to test for non-
linearities in the debt-liquidity relationship. The results identify a statistically
significant threshold of approximately EUR 92 billion in outstanding debt, above
which liquidity dynamics become self-reinforcing, and market size emerges as the
dominant driver. Liquidity below this threshold is influenced more by structural
and fiscal fundamentals, such as the composition of debt and the quality of
sovereign credit. The findings confirm that liquidity is scale-dependent and regime-
specific, with important implications for debt management and policy design. The
study concludes that strategies to enhance liquidity must be differentiated: large
markets rely on sustaining scale, while smaller ones require institutional and
structural measures.

Keywords: sovereign bonds, liquidity, market size, threshold regression

JEL classification: E44, G12, G15, H63

1. Introduction

Liquidity in sovereign bond markets is of fundamental importance for both
sovereign debt management and the functioning of the wider financial system.
For governments, liquid markets lower borrowing costs by narrowing bid-ask
spreads and compressing the liquidity premia demanded by investors. They also
ensure a more stable and reliable source of financing during periods of stress by

" Received: 20-08-2025; accepted: 15-12-2025

v Professor of Professional Studies, EFFECTUS University of Applied Sciences, J. F. Kennedy
Square 2, 10000 Zagreb. Scientific affiliation: capital markets, financial regulation, pension
funds. E-mail: pierre.matek@gmail.com (Corresponding author).


https://doi.org/10.18045/zbefri.2025.2.5

Petar-Pierre Matek * Size Matters: Nonlinear Determinants of Sovereign Bond Liquidity...
382 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 381-406

enabling a broad and diverse investor base. For investors, liquidity facilitates
portfolio adjustments and risk management by allowing large positions to be
rebalanced efficiently. At the systemic level, liquid government securities serve as
benchmarks for pricing other financial instruments, provide essential collateral in
repo and derivatives markets, and constitute the primary channel through which
central banks conduct monetary policy operations (International Monetary Fund
[IMF], 2012; Organisation for Economic Co-operation and Development [OECD],
2016; Financial Stability Board, 2022). Conversely, illiquid markets heighten
refinancing risks, amplify price swings, and may exacerbate the impact of fiscal or
macroeconomic shocks. For these reasons, international financial institutions and
academic studies alike emphasize the policy relevance of fostering sovereign bond
market liquidity, particularly in smaller and emerging economies.

Nevertheless, issuing public debt has been much easier than ensuring its secondary
market liquidity. As McCauley and Remolona (2000) already argued, achieving
active trading may require a minimum market size, beyond which government
bonds can serve as reliable benchmarks and hedging instruments. More recent
studies confirm that liquidity is affected not only by the amount of outstanding debt
but also by a broad set of factors including issuance practices, investor composition,
regulatory and tax frameworks, bonds characteristics, currency denomination,
credit rating, the jurisdiction of issuance, and the infrastructure of trading and
settlement (Asian Development Bank, 2019; OECD, 2016, 2017, 2018; Fang et
al. 2023; Eisl et al. 2020). These insights suggest that while market size may be
a necessary condition, it is not sufficient on its own, and understanding how these
factors interact remains a crucial task for both academics and policymakers.

The relevance of these issues takes on a distinct character in the European Union.
On the one hand, the euro area operates under a common monetary policy,
harmonized regulations, and partially integrated settlement infrastructures, which
foster cross-border integration. On the other hand, member states outside the euro
are issuing debt both in their national currencies and in euros, creating an additional
layer of diversity. Yet, as Favero et al. (2010) underline, euro area bonds are not
regarded as perfect substitutes by investors. Government securities are issued by
multiple sovereigns, each with distinct fiscal positions, credit ratings, issuance
practices, and investor bases, while liquidity is provided by common as well as
country-specific liquidity providers (Panagiotou et al., 2023). This fragmentation
implies that liquidity is uneven across member states, with core issuers such as
Germany or France enjoying deep markets, while smaller or peripheral countries
face persistent challenges in sustaining secondary market activity.

Market fragmentation creates a unique research challenge. If financial intermediaries,
settlement platforms, and monetary policy are largely shared, why do liquidity
conditions differ so markedly across countries? One reason lies in country-specific
fundamentals. Another lies in the scale of issuance: larger markets naturally facilitate



Petar-Pierre Matek * Size Matters: Nonlinear Determinants of Sovereign Bond Liquidity...
Zb. rad. Ekon. fak. Rij. » 2025 « Vol. 43 * No. 2 * 381-406 383

turnover in ways that smaller markets cannot. Yet the precise point at which market
size begins to dominate other factors has not been established empirically. While
McCauley and Remolona (2000) suggested that a critical threshold may lie around
USD 100-200 billion, no study to date has tested for nonlinearities in this relationship
across European sovereign bond markets. Finally, partial currency fragmentation
makes the European case especially interesting, as it allows researchers to investigate
the extent to which euro area membership itself shapes secondary market liquidity,
relative to other structural determinants.

In this paper, we address this gap by focusing on EU sovereign bond markets
during 2022-2024. Our central research problem is whether sovereign bond
liquidity exhibits a threshold effect with respect to market size, and whether the
determinants of liquidity differ systematically between smaller and larger markets.
From a policy perspective, identifying a threshold matters because it helps to target
efforts more efficiently: if liquidity responds differently above and below a certain
size, then policymakers should not apply identical measures across all countries. In
fact, larger issuers often have both the resources and the institutional incentives to
develop sophisticated market-microstructure tools — such as benchmark programs,
securities lending facilities, or enhanced dealer obligations — because even small
yield improvements translate into substantial fiscal savings. Smaller issuers, by
contrast, face tighter capacity constraints and cannot rely on size alone, making
complementary measures — such as diversifying the investor base or incentivizing
primary dealers — relatively more important. In this sense, the presence of a
threshold informs where reforms are likely to yield the greatest marginal effect,
rather than implying that any group of issuers can neglect the issue of liquidity.

Building on the literature and the policy discussion above, this paper advances two
related hypotheses:

* HI1 — Sovereign bond market liquidity in EU member states exhibits a non-
linear relationship with market size.

* H2 — The determinants of liquidity differ systematically between markets
below and above the size threshold.

These hypotheses suggest that beyond a certain debt threshold, scale effects
dominate, enabling more continuous trading, tighter bid—ask spreads, and resilience
in stressed conditions. Below this threshold, liquidity is more fragile and less
directly related to market size. For smaller issuers, structural factors such as investor
base composition, credit ratings, and issuance practices may play a comparatively
greater role, since market size alone is insufficient to generate secondary trading. To
the best of our knowledge, this is the first study to estimate an endogenous market-
size threshold for sovereign bond liquidity in the EU and to analyse regime-specific
liquidity determinants.
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Taken together, these hypotheses imply that liquidity policy cannot follow a
“one-size-fits-all” template across EU sovereign issuers. Instead, policy priorities
should depend on a country’s position relative to the critical size threshold; while
large issuers may rely primarily on economies of scale complemented by targeted
microstructural enhancements, smaller issuers must focus on structural reforms to
strengthen liquidity.

To evaluate these propositions, this paper employs a two-step empirical strategy.
First, panel regressions on semi-annual data for 26 EU countries (2022-2024)
establish baseline relationships between liquidity and explanatory variables,
including market size, debt-to-GDP ratios, credit ratings, euro area membership,
and foreign investor participation. Second, Hansen’s (2000) threshold regression
methodology formally tests for the presence of a market-size threshold and
estimates its value. Separate regressions are then conducted for subgroups below
and above the threshold to establish whether liquidity drivers differ systematically
between regimes.

By empirically testing these hypotheses, our paper contributes to several strands
of literature. It extends the early insights of McCauley and Remolona (2000) by
providing the first threshold estimate for EU bond markets. It complements studies
such as Beber et al. (2009), Favero et al. (2010), and O’Sullivan and Papavassiliou
(2020), which emphasize the dual roles of credit quality and liquidity, by showing
that these roles are regime-dependent. It also advances the work of Panagiotou
et al. (2023) and Richter (2022) on commonality in liquidity by highlighting
the conditions under which national factors dominate versus when common
effects prevail. Finally, it has direct policy relevance by offering guidance to
debt management offices about the conditions under which liquidity-enhancing
interventions are most effective.

The remainder of the paper is structured as follows. Section 2 provides an overview
of the existing literature and synthesizes previous research on sovereign bond
market liquidity. Section 3 presents the methodology, including the use of Hansen’s
(2000) threshold regression approach. Section 4 introduces the data and presents
the empirical results. Section 5 discusses the findings in a broader economic and
policy context. Section 6 concludes with key messages and identifies avenues for
future research.

2. Literature review

The liquidity of sovereign bond markets has been the subject of sustained
academic attention, reflecting both its importance for financial stability and
monetary policy. A central debate in the literature concerns whether sovereign
bond liquidity is primarily determined by common market-wide forces or by
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bond- and country-specific characteristics. Richter (2022), for example, examines
liquidity in a panel of developed countries. The study finds that variations in
individual bond liquidity are to a large extent explained by common liquidity
movements, driven by proxies such as the number of market makers or local bank
returns. However, the results also highlight the absence of a true global liquidity
factor, with negative cross-market correlations observed during flight-to-safety
episodes. This resonates with the findings of O’Sullivan and Papavassiliou (2020),
who document significant commonality in liquidity proxies such as spreads
and depth. Importantly, they observe that co-movement weakens during crisis
periods but remains more pronounced in the periphery than in the core. Similar
conclusions are drawn by Panagiotou et al. (2023), who focus on the determinants
of commonality in liquidity across European fixed-income markets. Their results
suggest that supply-side factors, such as the funding constraints of financial
intermediaries, explain much of the time-series variation in commonality, while
demand-side proxies play a much more limited role. Clancy et al. (2019) find that
significant own- and cross-market effects causing liquidity contractions in the
Italian and Spanish bond markets during times of heightened risk are amplified
by the German Bund’s safe-haven status. Chaumont (2024) emphasizes that the
liquidity of the secondary market for bonds is endogenous and varies over the
business cycle.

At the same time, an extensive strand of literature emphasizes the role of bond-
specific and structural characteristics. McCauley and Remolona (2000) show
that larger stocks of outstanding government debt are typically associated with
higher turnover and narrower bid-ask spreads, and hypothesize the existence of a
market-size threshold, in the order of USD 100-200 billion, above which liquidity
improves substantially. Subsequent research has supported this view, with Galliani
et al. (2014) demonstrating that bond-level features such as rating, duration, and
amount issued play a particularly strong role under stressed conditions. Favero et
al. (2010) observe that while yield differentials display a common factor highly
correlated with aggregate risk, liquidity differentials — proxied by bid-ask spreads
— are more heterogeneous, suggesting that market size and structure explain
differences in liquidity.

These findings link closely to the literature disentangling liquidity from credit
quality. Beber et al. (2009) argue that during crises, investors tend to prioritize
liquidity over credit quality, leading to a negative relation between credit standing
and liquidity in sovereign bond markets. Petrella and Resti (2016) show that
liquidity dynamics are driven by market-wide factors, such as quality spreads, and
by bond-specific characteristics, with stressed conditions amplifying the relevance
of the latter. Dell’Erba et al. (2013) complement these results by analyzing
the interaction between debt levels, debt composition, and spreads in diverse
markets. They find that the correlation between debt levels and spreads is high and
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statistically significant in countries with a large share of foreign currency debt or
high net foreign liabilities. On the other hand, Pelizzon et al. (2016) investigate
the relation between credit risk and liquidity and find a strong positive relationship
between credit default swap spreads and bid-ask spreads in the Italian sovereign
bond market.

Further perspectives highlight the reinforcing role of funding constraints and
fragmentation in European bond markets. Moinas et al. (2018) document two-way
feedback between funding liquidity and market liquidity, showing that impairments
in one dimension tend to exacerbate problems in the other. Sensoy et al. (2019)
observe that after a period of increasing convergence, the European debt crisis
reintroduced segmentation, reducing cross-market correlations and dividing euro-
area markets. Pozzi and Wolswijk (2012) similarly argue that idiosyncratic factors,
driven by fiscal positions, regained importance during and after the financial
crisis. Together, these studies illustrate how structural weaknesses, institutional
differences, and country-specific fiscal profiles reassert themselves when integration
is tested under crisis conditions.

In addition to bond-level and macroeconomic perspectives, several studies rely
on high-frequency data from the MTS trading platform to examine microstructure
dimensions of sovereign bond liquidity. Menkveld et al. (2004) and Cheung
et al. (2005) investigate the link between order flow and yield dynamics. Dunne
et al. (2006) use limit order book and transaction data to find that execution
quality is closely related to the size of the issuer, the issuance techniques, and
the obligations imposed on primary dealers. In a further study, Dunne et al.
(2007) study the determinants of benchmark status highlighting that liquidity is
generally concentrated on a small number of individual instruments. Dufour and
Nguyen (2012) focus on price impact, Caporale and Girardi (2013) analyze price
discovery, and Paiardini (2014, 2015) considers the influence of macroeconomic
announcements on Italian government bond prices and liquidity. Buis et al. (2020)
examine the interaction between the primary and secondary markets for euro area
sovereign bonds and find that expected issuance fees are positively related to
liquidity. These studies collectively demonstrate that market liquidity is not only
shaped by macro-level fundamentals but also by microstructural features of trading
platforms, order flows, and dealer incentives.

Despite the breadth of the existing literature, two gaps remain. First, while several
authors have hypothesized the existence of market-size thresholds beyond which
liquidity improves (McCauley & Remolona, 2000), no study has formally tested
this proposition using an endogenous threshold methodology. Existing contributions
typically assume linear relationships between issuance volume and liquidity, which
risks obscuring non-linearities that may arise once a market surpasses a critical
size. Second, while the commonality in liquidity has been well documented, little
is known about whether explanatory variables such as debt composition, fiscal
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position, or euro-area membership differ in significance across small and large
markets. If such regime-dependence exists, the determinants of liquidity in smaller
EU sovereign bond markets may diverge substantially from those in larger, more
established markets.

The present study seeks to address these gaps by combining panel regression
analysis with Hansen’s (2000) threshold methodology. This allows for the
endogenous determination of thresholds in market size and enables testing whether
the elasticity of liquidity with respect to outstanding debt differs across regimes.
By doing so, the analysis not only provides new empirical evidence on the role of
market size in shaping liquidity but also explores whether secondary determinants
— such as foreign currency issuance, foreign investor participation, or euro-area
membership — become more or less relevant once markets cross a critical size. In
this way, the study extends the literature by identifying regime-specific dynamics in
the determinants of sovereign bond liquidity across EU countries.

Beyond addressing these gaps, the novelty of this study lies in the combination
of three elements that have not previously been integrated. First, the analysis
focuses exclusively on EU sovereign bond markets during the most recent period
with systematically reported secondary-market trading volumes, capturing
current market structure and regulatory conditions. Second, by pairing these
data with endogenous threshold estimation, the paper provides a more accurate
characterization of scale effects than linear specifications used to date. Third, the
explicit comparison of liquidity determinants across size-based regimes offers
policy-relevant insights for European debt managers, whose strategic priorities
differ according to market scale. Taken together, these contributions advance
the literature by offering a contemporary, empirically grounded framework for
differentiating liquidity policies across EU member states.

3. Methodology

The first step in the analysis is to select an appropriate measure of liquidity. In broad
terms, liquidity describes the extent to which a financial market can absorb trading
volume for a given change in price, and vice versa (European Central Bank [ECB],
2017). The optimal choice of liquidity measure depends on the research focus, as
different dimensions of liquidity capture different aspects of market functioning
(Galliani et al., 2014).

Liquidity measures for bonds are generally classified into two main categories:
order-based and trade-based (Galliani et al. 2014; ECB, 2017). Pre-trade measures
rely on information observable before a trade occurs, such as indicative price
quotes posted by dealers. Post-trade measures are based on executed transaction
prices and volumes. The literature offers numerous specific measures (Schestag
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et al., 2016). Studies focusing on yield differentials or crisis-period behaviour
often favour granular measures such as bid-ask spreads. For instance, Favero
et al. (2010) use bid-ask spreads as a liquidity proxy; Panagiotou et al. (2023)
employs quoted spreads, effective spreads, and the Amihud ratio; and O’Sullivan
and Papavassiliou (2020) use relative spreads, quoted spreads, and market quality
indices. By contrast, research on broader capital market development issues
may employ simpler metrics. McCauley and Remolona (2000), for example, use
the turnover ratio, defined as annual trading volume divided by volume of debt
outstanding.

Accurate liquidity measurement is also complicated by data constraints. Unlike
equities, sovereign bonds are primarily traded over the counter (OTC), making
precise transaction or quote data difficult to obtain. In the EU, data are fragmented
across multiple sources. This reflects, in part, the Approved Publication
Arrangement (APA) system under MiFID II, where no consolidated tape provider
has emerged. The lack of a consolidated tape — an aggregated, standardised
view of post-trade data — remains a central challenge, with information currently
dispersed across APAs that often vary in quality and accessibility. As highlighted
by International Capital Market Association (ICMA, 2022a), data quality issues,
such as incorrect notional amounts and misclassification of bond types further limit
usability.

Considering both (i) the alignment of the liquidity measure with the research
focus and (ii) the availability of consistent cross-country data, this study follows
McCauley and Remolona (2000) in adopting turnover as the liquidity measure.

High-frequency liquidity metrics, such as bid-ask spreads or Amihud price-impact
measures, capture microstructural dimensions of trading. However, they are not
consistently available across EU sovereign markets in a harmonised format.
Additionally, such measures often reflect short-term market dynamics, whereas
turnover is more appropriate for examining structural and persistent liquidity
drivers such as market size and fiscal fundamentals. For research focused on long-
run relationships and cross-country heterogeneity, simpler proxies are therefore
preferable (McCauley & Remolona, 2000). Finally, turnover represents the only
liquidity metric consistently reported for all EU sovereign issuers over the sample
period, making it the most appropriate measure for the present empirical design.

To address the absence of a consolidated tape, the ICMA began publishing semi-
annual data on trading volumes in 2022. ICMA estimates that its reports capture
over 80% of all secondary market transactions in the EU and UK, though it
acknowledges data quality limitations under the current reporting regime (ICMA,
2024b, p. 5). However, it discontinued reporting country-level figures after the
first half of 2024, limiting the present study to five semesters of data. This short
observation window represents a key limitation of the empirical design, as it may
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restrict the detection of longer-run dynamics in liquidity determinants. Nevertheless,
the limited variability observed in the country data suggests it remains informative
over the available horizon. Importantly, the core relationships continue to hold
with strong statistical significance across alternative inference methods and sub-
sample specifications, indicating that the key findings are robust despite the short
observation window.

The primary empirical framework of the research is a panel regression specified as:

ZI’Z(LZ'C]”) =a+ ﬁl ln(Dtit) + ﬂz FXDtit + ﬂ3 FHld%it + (1)
+ By DUVGDP,, + fs EurDmy;, + f RtDmy, + ¢,
Where:
— 1= country;
— t=semester;

— In(Liq) = natural logarithm of turnover calculated as trading amount divided by
debt securities outstanding;

— In(Dt) = natural logarithm of government consolidated gross debt outstanding
at face value (debt securities). Seen as a proxy for market size, it is expected
to correlate positively with liquidity through economies of scale and broader
investor participation;

— FXDt = foreign currency debt as percentage of total. It captures currency risk
and segmentation effects that may influence the breadth of the investor base and
secondary market activity;

— FHId = foreign debt holders as percentage of total. Seen as a proxy for
international investor participation, potentially enhancing liquidity by increasing
diversity of trading motives;

— Dt/GDP = government consolidated gross debt as percentage of GDP. Reflects
perceptions of fiscal sustainability, which can affect sovereign risk premia and
market attractiveness;

— EurDmy = dummy variable expressing whether a country is member of the euro
area (1) or not (0). Controls for the effects of monetary integration;

— RtDmy = dummy variable expressing whether a member country’s S&P long-
term debt rating is in the A group of rating (1) or in the B group (0). Accounts
for credit quality thresholds that can influence institutional investment mandates
and trading patterns;

— &= error term.

Since non-investment grade ratings apply only to Greece, we depart from the usual
segregation between investment and non-investment grade and adopt a breakdown
based on A ratings and B ratings.
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Liquidity and outstanding debt are transformed into natural logarithms to reduce
skewness and linearise the relationship between outstanding debt and liquidity. This
improved model fit, raising the adjusted R? from 0.63 to 0.72.

Before proceeding to the estimation of pooled and sub-sample regressions,
we conduct standard diagnostic tests in R software to assess multicollinearity,
heteroskedasticity, serial correlation and cross-sectional dependence. Summary
results are displayed in Table 1.

Multicollinearity is assessed using tolerance and Variance Inflation Factor (VIF)
statistics for all explanatory variables, including the two dummy variables.
Tolerance values range from 0.31 to 0.58, corresponding to VIF values between
1.73 and 3.18, suggesting no problematic collinearity.

We then test the assumptions underlying pooled panel OLS. The Breusch-Pagan
LM test (p = 7.1 x 107) and the Koenker variant (p = 0.0012) strongly reject
homoskedasticity, indicating that heteroskedasticity-robust inference is required.
Pesaran’s CD test also rejects the null of cross-sectional independence (p = 2.6
x 10719, consistent with common shocks across EU sovereign bond markets.
The Wooldridge test for serial correlation does not reject the null (p = 0.155),
suggesting that autocorrelation is less of a concern in this specification. Taken
together, these diagnostics motivate the use of Driscoll-Kraay standard errors,
which are robust to heteroskedasticity and cross-sectional dependence, as our
primary inference method. Cluster-robust (by country) results are reported as a
robustness check.

Table 1: Diagnostics tests

Test Statistic p-value Interpretation
VIF (mean) 2.63 - | No serious multicollinearity
Breusch-Pagan LM 22.12 7.06e-07 | Rejects homoskedasticity
Koenker - 0.001153 | Heteroskedasticity (robust variant)
Pesaran CD - 2.57e-10 | Strong cross-sectional dependence
Woolridge (AR1) - 0.155 | No evidence of serial correlation

Source: Author’s calculations

While the presence of heteroskedasticity is addressed by applying robust inference
methods, these corrections do not capture the possibility that the relationship
between liquidity and its determinants may not be fully captured by a linear
specification. To account for this, we further test for structural thresholds using
Hansen’s methodology. While the regression initially included a broader set of
explanatory variables, only debt outstanding proved consistently significant across
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robust inference methods and aligns most directly with theoretical expectations
regarding market size effects on secondary market liquidity. The threshold analysis
was therefore specified as a univariate model relating liquidity to debt outstanding.

Following Hansen (2000), a panel threshold regression is applied to examine
whether the relationship between liquidity and outstanding debt changes once
outstanding debt exceeds a certain level. Unlike an arbitrary cutoff, Hansen’s
method endogenously determines the threshold value y at which the slope of the
debt-liquidity relationship changes. The model can be expressed as:

In(Lig;) = o+ By In(Dt;) * 1(In(Dr,) < y) + f, In(Dr,) * 1(In(Dr,)) > y) + &, (2)

Where v is the endogenously estimated threshold, and 1() is the indicator function,
equal to 1 if the condition inside the parentheses is true and O otherwise. This
specification permits different slopes (B, and B,) for the In(DebtOut), depending on
whether the debt outstanding is below or above the threshold vy.

Estimation proceeds by searching over candidate y to find § that minimizes the
residual sum of squares (RSS), yielding regime-specific elasticities B, and f3,. The
null hypothesis H,:, = B, implies no threshold effect.

The supLR statistic compares the threshold and linear models by taking the
maximum likelihood ratio across v:

RSS, — RSS,(¥)
6-‘2

)

SUPLR = supyer

Because its distribution under H, is non-standard, inference is based on bootstrap
replications. Here, 500 bootstrap replications generate the empirical distribution
and p-values. In practical terms, the test examines whether allowing different slopes
across regimes improves explanatory power compared to a single slope.

Finally, to explore whether other explanatory variables affect liquidity differently
across regimes, separate panel regressions were estimated for the subsets of
countries below and above the estimated threshold. This allows a comparison of the
drivers of liquidity in smaller versus larger markets, complementing the threshold
regression and providing further policy-relevant insights.

4. Empirical data and analysis

The analysis covers all EU member states except Malta, which lacks a functional
sovereign debt market. Trading volume data is drawn from ICMA publications;
all other variables, except ratings, come from Eurostat. The dataset is semi-
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annual, spanning five periods (2022-2024) across 26 countries, for a total of 130
observations (ICMA, 2022a; 2022b; 2023a; 2023b; 2024a; 2024b). Where Eurostat
does not provide semi-annual series, values are linearly interpolated to retain
a balanced panel. Although some variables are officially reported only at annual
frequency, their underlying economic evolution typically follows a gradual, trend-
like pattern. Linear interpolation, therefore, offers a reasonable approximation over
a short sample horizon and avoids creating artificial volatility in the explanatory
variables.

Some data gaps required approximation. Missing values for foreign-currency
debt (Denmark, Finland, Greece) and foreign holders (Greece, Germany) were
replaced with cross-country averages. Estonia’s reported EUR 11 billion trading
volume in H2022 was treated as an outlier and replaced by the average of
adjacent periods. Cross-country means provide a conservative approximation that
avoids introducing country-specific biases, particularly as the variables concerned
change slowly. To address the robustness of the results to these imputations,
we re-estimated both the pooled and sub-sample regressions, excluding all
observations in which values were imputed or adjusted. Coefficients on market
size and the key structural variables remain qualitatively unchanged, and the
significance of the threshold effect is preserved. These checks indicate that
the main findings are not driven by data adjustments but instead reflect stable
underlying relationships.

The dependent variable, liquidity, is defined as trading volume (ICMA) divided
by debt outstanding (Eurostat). Table 2 shows a wide variation, from 11.43% on
average in Lithuania to 202.71% in Italy. Debt levels are relatively stable with an
upward trend. Composition shifts are evident in Croatia, where euro adoption in
2023 reduced the foreign currency share from 73.8% to just 0.1%. Ratings were
mostly stable, with Portugal the only country upgraded from the B segment into the
A segment.
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Table 2: Descriptive statistics of sovereign bond markets in EU member states
(2022-2024)

. Dbt

Country E;;g (1;:)3)1{ F(f;gt F(f/f.l)d Dt(/;’)]))P EurDmy | RtDmy
Austria 53.02| 319|025 5625 s0.18 1 1
Belgium 90.94| 511|000 5075 104.56 1
Bulgaria 2.52 17| 7320 3255 21.20 0 0
Croatia 17.27 33| 4401 1693 6580 0/1 0
Cyprus 13.93 14| 000| 57.08] 79.00 1 0
Czechia 41.64 13| 879 2008 4242 0 1
Denmark 28.42 15| 11.00] 2625 3436 0 1
Estonia 23.44 4| 000 3850 19.94 1 1
Finland 68.41 150]  11.00] 4495 7586 1 1
France 99.04] 2710|000 4680| 111.58 1 1
Germany 181.75|  2,029] 135 3642| 63.98 1 1
Greece 33.64 89|  11.00] 3642 171.90 1 0
Hungary 57.48 15| 2851 27.11| 7486 0 0
Ireland 3235 149|000 3374 44.08 1 1
Ttaly 20271 2346 005 2292 13832 1 0
Latvia 17.66 14| 000] 5506 4442 1 1
Lithuania 11.43 2| 000 4553 37.92 1 1
Luxembourg 16.07 17| 000] 4983 26.10 1 1
Netherlands 119.42]  406| 000 3696 4620 1 1
Poland 62.18|  276| 2430 21.00] 49.98 0 1
Portugal 5438 156] 000 2075 107.96 [ o
Romania 4744 123| 5276 4025 49.02 0 0
Slovakia 19.26 59| 000 4067 5846 1 1
Slovenia 39.02 37 00| 4555 7124 1 1
Spain 8490 1359 000 3650 108.34 1 1
Sweden 3874 103|779 1335 3236 0 1

Source: Author’s calculations based on ICMA (2022a, 2022b, 2023a, 2023b, 2024a and 2024b)
and Eurostat (2022-2024) data

Diagnostic tests indicated heteroskedasticity and cross-country correlation.
Regressions were therefore estimated with robust inference. The baseline uses
Driscoll-Kraay errors, appropriate for EU bond markets where shocks spill across
borders.
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The pooled regression results for the sample of 26 EU member countries are shown

in Table 3.

Table 3: Pooled regressions (Driscoll-Kraay standard error)

Variable Coefficient Standard error p-value
InDt 0.431 0.0217 3.38e-40
FHId -0.285 0.1342 0.036
EurDmy 0.104 0.0361 0.0045
Other regressors - - ns

Source: Author’s calculations

The pooled regression expressed in Equation (4) finds debt outstanding highly
significant with elasticity estimated at 0.43 (SE = 0.022, p < 0.001).

In(Lig,) = -5.81 + 0.43 * In(Dt,) + 0.22 * FXDt, — 0.28 * FHId%, —

4
—0.11 * Dt/GDP, + 0.1 * EurDmy, — 0.05 * RtDmy, + ¢, “)

This implies that a 10% increase in debt outstanding raises turnover by roughly
4.3%. In addition, two other variables reach statistical significance: the share of
foreign holders (coeff. = -0.28, p = 0.036) and euro area membership (coeff. = 0.10,
p = 0.0045). The model accounts for a substantial portion of liquidity variation,
with an adjusted R? of 0.72 under standard OLS approximation.

For comparison, Table 4 reports results using cluster-robust standard errors by
country. This adjustment accounts for serial correlation and heteroskedasticity
within each country but ignores cross-country linkages. In this specification, only
debt outstanding remains statistically significant.

Table 4: Pooled regressions (Cluster-robust standard errors, by country)

Variable Coeflicient Standard error p-value
InDt 0.431 0.0650 8.99¢-10
Other regressors - - ns

Source: Author’s calculations

To test for nonlinearities, Hansen’s threshold regression was applied to debt size.
Results (Table 5) identify a statistically significant threshold at InDt = 11.43, or
roughly EUR 92 billion of debt outstanding. Below the threshold, elasticity is 0.25;
above, 0.30. The model fits better than a linear alternative (RSS falls from 24.28 to
21.37; supLR = 14.27, p=0.012).
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Table 5: Hansen threshold regression results (log-log specification)

Item Estimate Notes
Estimated threshold, j (InDt) 11.43
Implied threshold (EUR bn) 92,04 | Level of debt outstanding at which

elasticity shifts

Elasticity below j 0.25| B, (slope on InDt)
Elasticity above j 0.30 | B, (slope on InDt)
Null model (linear) RSS 24.28 | From pooled regression
Threshold model RSS 21.37| Aty
supLR statistic 14.27 | Test of threshold effect
Bootstrap p-value 0.012 | Based on 500 replications
95% CI for 7 (log debt) [9.61; 14.48] | Percentile bootstrap

95% CI for j (EUR mn)

[14.97; 1,947.42]

Converted to EUR bn

Source: Author’s calculations

This indicates that once markets exceed EUR 92 billion, incremental issuance
yields disproportionately higher liquidity, consistent with scale economies and

broader investor bases.

Figure 1 plots the residual sum of squares (RSS) across candidate thresholds for
InDt. The RSS attains its minimum at = 11.43 (EUR 92 billion), with the sharp
decline around the minimum confirming that the identified threshold improves
model fit relative to linear alternatives.

Figure 1: Residual sum of squares (RSS) across candidate thresholds
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Having established, through Hansen’s methodology, the existence of a statistically
significant threshold around EUR 92 billion of outstanding debt, the analysis
proceeds with separate regressions for the two groups of countries.

Sub-sample regressions confirm diverging dynamics. For larger markets (16
countries), the model achieves strong explanatory power (Adjusted R = 0.70).
As reported in Table 6, debt outstanding remains the strongest determinant of
liquidity (coeff. = 0.42; p < 0.001), with additional effects from foreign currency
denominated debt (coeff. = 0.93; p <0.001), and euro area membership (coeff. = 0.43;
p < 0.001). Stronger credit ratings (coeff. = —-0.17; p < 0.001) and foreign investor
participation exerts a negative effect (coeff. = -0.76, p = 0.004), while debt-to-GDP
shows a marginally negative coefficient (coeff. =-0.19, p = 0.080).

Table 6: Sub-sample regression for large issuers (Driscoll-Kraay standard error)

Variable Coeflicient Standard error p-value
InDt 0.416 0.02 9.16e-32
FXDt 0.932 0.153 4.48e-08
FHId -0.759 0.257 0.0043
Dt/GDP -0.195 0.110 0.080
EurDmy 0.433 0.104 8.90e-05
RtDmy -0.169 0.037 1.57e-05

Source: Author’s calculations

The corresponding regression equation is:

In(Lig,) =-5.54 + 0.42 * In(D¢t,) + 0.93 * FXDt,,— 0.76 * FHId%,, — )
—0.19 * Dt/GDP, + 0.43 * EurDmy,,— 0.17 * RtDmy, + ¢,

For comparison, cluster-robust standard errors by country (Table 7) yield more
conservative inference: only debt outstanding remains statistically significant.

Table 7: Sub-sample regression for large issuers (Cluster-robust standard errors, by
country)

Variable Coefficient Standard error p-value
InDt 0.416 0.082 3.0e-06

others ns - -

Source: Author’s calculations
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For smaller markets (10 countries), explanatory power is considerably weaker
(Adjusted R* = 0.13). As reported in Table 8, debt outstanding is not significant
(coeff. = —0.08; p = 0.32). Instead, liquidity is associated with structural features:
higher shares of foreign-currency debt (coeff. = 0.69; p < 0.001), higher debt-to-GDP
ratios (coeff. = 0.93; p< 0.001), and stronger credit ratings (coeff. = 0.59; p < 0.001).

Table 8: Sub-sample regressions for small issuers (Driscoll-Kraay standard error)

Variable Coefficient Standard error p-value
InDt -0.076 0.0753 0.316
FXDt 0.687 0.155 6.26e-05
Dt/GDP 0.932 0.178 4.56¢-06
RtDmy 0.587 0.171 0.0013

Source: Author’s calculations

The regression equation is:

In(Lig;) =-1.59 — 0.07 * In(Dt,) + 0.69 * FXDt,— 0.24 * FHId%,, + ©6)
+0.93 * Dt/GDP,,— 0.25 * EurDmy, + 0.59 * RtDmy, + ¢,

Cluster-robust results (Table 9) confirm the same set of significant variables for
small issuers.

Table 9: Sub-sample regressions for small issuers (Cluster-robust standard errors,

by country)
Variable Coefficient Standard error p-value
InDt -0.076 0.094 0.420
FXDt 0.687 0.186 0.001
Dt/GDP 0.932 0.270 0.001
RtDmy 0.587 0.257 0.027

Source: Author’s calculations

To complement the regression analysis, fitted plots illustrate how liquidity relates to
debt outstanding in the two regimes. Country-level averages (Table 2) are used to
enhance interpretability.

For smaller markets (Figure 2), the fitted regression line is relatively flat, indicating
limited elasticity of liquidity with respect to outstanding debt. This suggests that
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increases in debt outstanding do not yield proportionally large improvements in
turnover. Within this group, notable deviations occur: Slovenia’s observed liquidity
(39,02%) substantially exceed the 22,4% predicted by Equation (6), marking it as

an interesting case for further investigation.

Figure 2: Liquidity vs. Debt Outstanding (log-log) — Countries below the threshold
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Figure 3: Liquidity vs. Debt Outstanding (log-log) — Countries above the threshold
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For larger markets (Figure 3), the slope of the fitted regression line is steeper, con-
firming the stronger scale elasticity highlighted in the threshold analysis. Nonetheless,
heterogeneity persists. The Netherlands and Finland lie above the fitted line, exhibit-
ing higher liquidity than predicted, whereas Denmark, France and Ireland fall below
it, with observed liquidity lower than expected given their market size.

5. Results and discussion

A central finding of the analysis is that liquidity is not a simple linear function of
market size but exhibits a clear threshold effect. Hansen’s methodology confirms
that once a sovereign bond market surpasses a critical scale — around EUR 92
billion of debt outstanding — liquidity dynamics become self-reinforcing, with
market size itself emerging as the dominant driver. Subsample regressions reveal
a sharp divergence across regimes: in large markets, outstanding debt is the
most powerful determinant of liquidity, while in smaller markets, liquidity is not
explained by size but by fiscal and structural fundamentals. This result is broadly
consistent with McCauley and Remolona’s (2000) conjecture that government bond
markets require a critical mass — around USD 100-200 billion — to function as deep
and liquid benchmarks.

The subsample evidence also helps reconcile findings from the pooled regressions.
At the pooled level, debt outstanding was the only consistently robust determinant
of liquidity across inference methods, while other factors (such as foreign holdings
or euro area membership) lost their significance when clustered errors were taken
into account. The threshold analysis clarifies why: in aggregate, the dominant effect
of market size masks the heterogeneity of other determinants, which only become
visible once countries are segmented into small and large markets.

Beyond market size, other determinants emerge, and their effects differ across
regimes. Some variables exert consistent influence, while others display sign reversals
depending on market scale.

A higher share of foreign-currency-denominated debt is positively correlated with
liquidity in both groups. This feature is almost exclusively observed in non-Euro
area countries, where limited domestic markets and a lack of international investors
willing to hold local-currency debt encourage governments to issue in major
reserve currencies. One plausible explanation is that such issuance enables smaller
sovereigns to tap global institutional investors who are unwilling or unable to hold
local-currency risk. In addition, issuance in foreign currencies typically supports
inclusion in larger and more standardised benchmarks, increasing visibility and
trading interest. Broader participation also increases the diversity of trading
motives, which may translate into more active secondary trading. The finding
suggests that while foreign-currency issuance is often regarded as a vulnerability,
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it can also connect sovereigns to deeper pools of liquidity and thereby support
secondary trading activity.

By contrast, the share of foreign investors is consistently negatively associated with
liquidity, with a particularly significant effect in large markets. This may indicate
that foreign investors often adopt “buy-and-hold” strategies.

Euro area membership operates asymmetrically. Mechanically, it should support
liquidity by eliminating exchange-rate risk and integrating sovereign bonds into a
common trading, clearing, and settlement infrastructure, which broadens the investor
base and facilitates cross-border market making. Harmonised repo and collateral
frameworks further increase the usability of these bonds in secured funding markets,
strengthening two-way trading and reducing liquidity premia. These mechanisms
appear most effective in larger markets, where euro area membership is associated
with higher liquidity. In smaller markets, however, euro membership is insignificant
— and even weakly negative. This highlights that euro accession alone does not
guarantee liquid markets. It may also indicate that in some non-Euro area countries,
relatively siloed markets develop in local currency, sheltered by regulations, positive
interest rate differentials, or home-bias effects. Croatia provides a telling example.
Despite joining the euro area in 2023, its liquidity remains below that of smaller
euro area peers such as Slovenia or Slovakia. Structural impediments clearly play a
role, but microstructural features may also be relevant: Croatia is the only country
in the sample without a formal primary dealer system, limiting incentives for active
market-making and hindering secondary-market depth. Moreover, Croatia has by far
the lowest share of foreign holdings in its debt stock, which — though theoretically
favourable given the negative coefficient for foreign holdings — appears in practice
to limit market liquidity. This illustrates that institutional design and market
microstructure critically condition the benefits of euro area membership.

Fiscal fundamentals also display divergent effects. In large markets, the debt-
to-GDP ratio is moderately negatively related to liquidity, consistent with the
interpretation that weaker fiscal positions deter investors’ interest. In smaller
markets, however, the relationship reverses: higher debt-to-GDP ratios are strongly
and positively associated with turnover. One possible explanation is that fiscal
vulnerabilities attract speculative or hedging activity. Credit ratings present the
mirror image: in small markets, stronger ratings are positively correlated with
liquidity, while they are negatively correlated in larger markets. The coexistence
of these results, while seemingly contradictory, points to the fact that investor
behaviour and motivations differ systematically across market size segments.

At the same time, several countries deviate notably from values predicted by
regressions. Slovenia, for example, displays much higher liquidity than its small
size and other regressors would suggest, likely reflecting supportive microstructural
features such as primary dealer obligations or an active domestic investor base.
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Taken together, the evidence highlights a dual structure of liquidity determinants.
In large markets, liquidity is scale-driven: once critical mass is achieved, issuance
volumes and integration within the euro area suffice to sustain turnover. In small
markets, liquidity is shaped more by fundamentals such as debt composition and
credit quality. This duality carries important policy implications.

For larger issuers, the priority is to maintain transparency and stability in
issuance, ensure integration with EU financial infrastructures, and preserve the
scale that underpins liquidity. For smaller issuers, policy efforts should focus on
fiscal credibility, sustaining investment-grade ratings, and developing market
microstructure.

Several findings align with the existing literature. Consistent with McCauley
and Remolona (2000), market size remains the primary structural determinant of
liquidity, with larger issuance volumes associated with significantly higher turnover.
Likewise, credit quality continues to play a liquidity-enhancing role, confirming the
view that perceived sovereign risk shapes secondary-market activity. However, two
results deviate from standard expectations. First, the negative relationship between
foreign holdings and liquidity suggests that a more internationally dispersed
investor base does not necessarily translate into more active secondary trading
in the EU context. Second, euro-area membership does not universally improve
liquidity: while it strengthens liquidity in large markets, its effects are negligible
in smaller markets, implying that monetary integration alone is insufficient. These
differences underscore the importance of market scale and institutional features in
shaping liquidity outcomes.

From a broader perspective, these findings refine the understanding of liquidity
determinants by showing that debt size effects are contingent on market regime, and
that certain variables — most notably ratings — operate differently across contexts. The
study thus contributes to the literature by providing empirical evidence of threshold
effects, sign reversals, and institutional contingencies, underscoring the need for
differentiated policy approaches to the structural realities of individual markets.

These findings suggest clear and differentiated implications for sovereign debt
management. For large issuers that have already surpassed the estimated liquidity
threshold, maintaining size is crucial to preserving scale effects. Complementary tools
—such as regular issuance calendars, securities lending programs, active buybacks, and
incentives for primary dealers — may further enhance market depth by strengthening
two-way trading. For smaller issuers, by contrast, increasing issuance volumes alone
is insufficient. Policy priorities should focus on strengthening fiscal credibility,
sustaining investment-grade ratings, improving secondary-market infrastructure, and
broadening the investor base, including through selective use of hard-currency issues
where appropriate. Countries can also benefit from aligning issuance practices with
best international standards and enhancing market-making obligations, ensuring that
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liquidity gains from integration are fully realised. Together, these measures offer a
practical roadmap for tailoring liquidity-enhancing policies to market scale.

6. Conclusions

This study examined the determinants of sovereign bond market liquidity in EU
countries, aiming to test two hypotheses: H1 — that liquidity exhibits a non-linear
relationship with market size, and H2 — that the determinants of liquidity differ
systematically between markets below and above a size threshold. Both hypotheses
are supported. Using Hansen’s methodology, a statistically significant threshold
of approximately EUR 92 billion in outstanding debt was identified, beyond which
liquidity becomes self-reinforcing and market size emerges as the dominant driver.
This confirms the long-assumed presence of scale effects (McCauley & Remolona,
2000) and provides empirical evidence of regime-dependence in EU sovereign
bond markets. Subsample regressions show that in large markets, liquidity is
overwhelmingly scale-driven, complemented by euro area membership, while in
small markets, liquidity is not explained by issuance volume but by fundamentals
such as debt composition and credit quality. Importantly, some variables not only
differ in magnitude across regimes but also change sign: higher debt-to-GDP ratios
are negatively correlated with liquidity in large markets but positively in small ones;
credit ratings display the opposite pattern, positively correlated with liquidity in small
issuers yet negatively in large ones. These reversals highlight the role of investor
behaviour and caution against uniform policy prescriptions. The results thus make
a dual contribution: empirically establishing a market-size threshold and showing
that the determinants of liquidity are regime-specific. Policy implications follow
directly. The liquidity threshold estimated in this paper implies that strategies must
be tailored to market scale. For large issuers, the key requirement is to preserve scale
advantages through maintaining issued volume, transparency, and integration into
euro area infrastructures. For smaller issuers, however, increasing issuance volumes
alone is insufficient. Instead, efforts should focus on preserving fiscal credibility
and sustaining investment-grade ratings. Results further demonstrate that deviations
from predicted lines are shaped not only by fundamentals but also by institutional
arrangements, suggesting that smaller issuers can outperform their size if supported
by appropriate design, while large issuers cannot assume liquidity is automatic. The
analysis is limited by the short time horizon (2022-2024H1), the use of turnover
ratios as the sole liquidity proxy, and the exclusion of microstructural indicators
such as bid—ask spreads. Future research should extend the time series, incorporate
richer liquidity measures, and explore qualitative determinants such as investor
segmentation, primary dealers’ incentives, or case studies of outlier countries.

Overall, the findings contribute to economic science by demonstrating that
sovereign bond market liquidity in the EU is shaped by a non-linear scale effect
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and by regime-dependent determinants, providing new evidence for differentiated
policy approaches between large and small issuers. In doing so, this paper delivers
the first empirical estimate of a market-size liquidity threshold for EU sovereign
bonds using recent trading data and shows that liquidity determinants are regime-
specific, thereby contributing novel evidence to the academic and policy debate.
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Abstract

Infrastructural and economic reconstruction of a country following a geopolitical
conflict requires a balanced policy strategy. This will be illustrated here for the case
of Iraq. The long-range post-conflict recovery of this country needs a strategic,
evidence-based approach to optimize regional resource allocation and to speed up
regional regeneration. This study employs a qualitative type of Input-Output Analysis
and a Multicriteria Decision Analysis (MCDA) to assess disparities in infrastructure,
governance, and economic resilience among regions, providing an analytical and
data-driven framework for prioritizing regional investment strategies. By ranking
regions based on their recovery capacity, the study aims to provide a targeted
strategy for stabilizing Iraq’s space economy and strengthening its governance
institutions. Our empirical findings stress the critical need for long-term investments,
balancing immediate stabilization with long-term economic transformation.
However, governance fragmentation, corruption, and weak institutional frameworks
remain significant barriers to resilience, limiting the effectiveness of investments and
hindering sustainable economic recovery. Addressing these structural issues —
through governance reforms, institutional capacity building, and transparent
resource allocation — is essential for the long-term economic resilience of regions in
Iraq. If implemented effectively, this strategy can advance Iraq’s space economy
from post-war uncertainty to sustained stability and growth.
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1. Introduction

Post-conflict recovery of nations or regions needs a thorough analytical research
framework. In this introductory section, we will first present the background scene
of the present study, followed by a description of the aims and scope of the research.

1.1. Setting the scene

The Middle East has, over the past decades, been a continuous arena — and
sometimes a battlefield — marked by (geo-)political and economic conflicts
throughout its tumultuous history. Iraq, much like its regional counterparts, has
demonstrated a complex evolution in recent years, influenced by international
power dynamics, national policies, and regional cultural and socio-economic
complexities. Understanding Iraq’s economic resilience pattern after war crises
necessitates exploring its multifaceted space-time dimensions, which manifest
the complexity of its development. Iraq’s historical trajectory is characterized by
periods of prosperity, disruption, fluctuation, and occasional revival, influenced
by a complex web of conflicting factors. To fully grasp this context, one must
explore the confluence of distinct long-term economic cycles attributed to Nikolai
Kondratiev, medium-term cycles reminiscent of Clément Juglar’s theories, and
short-term entrepreneurial disturbances exemplified by Joseph Schumpeter. These
interwoven cycles shape Iraq’s economic pathways over many years, influencing
the recovery prospects across different regions (Acemoglu & Robinson, 2012).
Iraq currently faces multiple challenges in its post-conflict regeneration efforts,
including governance weaknesses, severe infrastructure damage, and the need for a
sustainable recovery framework that promotes resilience. The destruction caused by
years of war has left governance structures fragmented, weakened institutions, and
disrupted essential services, making recovery an urgent but complex task (Collier,
2009).

Two significant observations clarify Iraq’s complex behaviour. First, the regions
within this diverse country demonstrate a remarkable degree of heterogeneity,
including significant socioeconomic disparities, cultural-religious diversity, and
varied physical-geographic characteristics. Second, Iraq’s institutional landscape
responsible for post-conflict economic rehabilitation is marked by a profound lack
of homogeneity. Various political, cultural, and economic stakeholder groups, each
driven by its unique interests and agendas, contribute to a fragmented institutional
framework during the recovery period. This institutional fragmentation stands as a
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significant barrier to achieving sustainable (re)development in Iraq and its regions
(North, 2012). A nuanced understanding of these spatial-economic complexities
is essential to advance the way forward. This understanding has to be translated
into a structured assessment of regional disparities, ensuring that re-development
investment priorities are set accordingly (Rodrik, 2011).

Iraq faces the colossal challenge of reconstructing its infrastructure and social
systems in the wake of prolonged conflicts. The destruction of roads, bridges,
schools, and healthcare facilities has severely hampered economic and social
recovery efforts. As a result, investment strategies must differentiate between
immediate stabilization needs and long-term development goals (Barro & Sala-i-
Martin, 2004; Braunerhjelm, 2022; Pascariu et al., 2023). Clearly, Iraq is not an
exception in the turbulent contemporary evolution of nations or regions. Many
countries worldwide face deep institutional and governance challenges and crises
in their space economy. The key challenge lies in designing recovery pathways
that integrate long-term investments, ensuring that post-war fragility transitions
into long-term resilience and stability (Pritchett et al., 2017). The economics
of resilience is essentially based on a Schumpeterian growth paradigm, in which
challenges and responses form a key mechanism. Any shock may cause a downturn
of the (national or regional) economy, but the nature of the responses determines the
effectiveness and speed of recovery strategies (Pascariu et al., 2023). This also holds
for the economy of Iraq. The economic revitalization of Iraq’s regions requires a
data-driven approach that accounts for both institutional constraints and investment
needs (Fukuyama, 2004; Banica et al., 2020; Kourtit et al., 2023). Addressing
governance inefficiencies, fostering infrastructure rehabilitation, and supporting
economic diversification are essential to achieving long-term stability. Therefore,
the prioritization of recovery strategies must be based on measurable criteria for
mitigating regional disparities so as to allocate investments effectively (Easterly &
Levine, 2002).

It is noteworthy that human-made shocks or devastations may also have long-
term beneficial outcomes. Recent studies (Costantini, 2013; Ghani & Lockhart,
2008; Banica et al., 2020; Kourtit et al., 2023) have tested the validity of the BiD
(‘Blessing in Disguise’) concept through a global comparative analysis of significant
area devastations worldwide. These studies highlight the role of institutional
quality in determining recovery outcomes. Weak institutional mechanisms,
ranging from governance failures to corruption, hinder post-crisis regeneration and
economic revival. This finding is particularly relevant for Iraq, where governance
fragmentation significantly influences regional recovery potential (Di John &
Putzel, 2009). Despite an expanding body of literature on post-conflict recovery,
there remains a gap in methodologies that quantitatively rank regions based on
their regeneration capacity (World Bank, 2018). This study addresses that gap by
employing structured evaluation methods that prioritize investments where they
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will have the greatest impact. The present paper is a follow-up to previous applied
studies on the recovery of the Iraqi space economy (see e.g., Kourtit et al., 2024).
More specifically, the challenge is to determine how to prioritize investments across
different regions that vary significantly in their recovery needs. A core aspect of
this study is the development of a decision-support framework that assesses
regional disparities, allowing for targeted, evidence-based, and capability-oriented
resource allocation (Sen, 1999). The main aim of the present study is to evaluate the
regenerative potential of various regions within Iraq and to provide a framework for
prioritizing regional investments based on their growth potential and development
needs. By utilizing a ranking system based on multi-criteria decision analysis
(MCDA) and qualitative input-output analysis, this study offers a strategic approach
to post-war investment planning (Friesz, 2007; Todaro & Smith, 2020).

1.2. Aims and scope

The regions in Iraq exemplify the devastating impacts of war conditions on regional
economies. Against the backdrop of post-conflict recovery, the present study
aims to introduce an evidence-based methodology for analysing and managing
Iraq’s regional reconstruction efforts. By systematically assessing key economic
and social indicators, it establishes a clear, structured ranking system that guides
investment prioritization based on regional resilience capacity (Donaghy, 2019).
The approach focuses on strategic input investments that yield valuable output
revenues, while considering short-term, medium-term, and long-term investment
strategies within the framework of strategic (re-)development planning.

Given the data challenges at the regional scale, the study employs analytical
decision support tools such as foresight or scenario analysis (van der Heijden, 2004)
and multi-criteria analysis (MCA) (Beinat & Nijkamp, 1998; Rietveld, 1980) to
create sustainable and resilient development in Iraq’s regional system. These tools
help classify regions based on their potential for recovery, ensuring that investment
decisions are both strategic and data-driven. The research utilizes general input-
output data and a qualitative categorical MCA approach to assess the regenerative
potential of Iraq’s regions based on infrastructure quality, social sector needs, and
economic requirements.

The research questions guiding this study are:

* How can investment strategies be structured to address both immediate
stabilization needs and long-term development objectives in Iraq’s adminis-
trative regions or governorates?

* What are the region-specific constraints and opportunities influencing
recovery, and how can these be incorporated into public investment decision-
making?
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 [s it possible to develop a systematic evaluation procedure that ranks
investment priorities across Iraq's regions based on objective, measurable,
or testable criteria?

By integrating qualitative multicriteria analysis (MCA), the study identifies
the regions with the highest regenerative potential and determines investment
scenarios that maximize long-term economic recovery. This structured ranking
approach ensures that resource allocation aligns with regional disparities, avoiding
inefficient distribution of investments (Fuentes-Sanchez et al., 2021). The findings
contribute to post-conflict recovery literature by providing a structured, quantitative
methodology for evaluating and prioritizing regional investments, offering insights
for policymakers and international organizations involved in Iraq’s development.

The study is organized as follows. Section 2 provides an overview of Iraq’s space
economy, governance challenges, and regional disparities. Section 3 defines the key
economic input and outcome (output) variables, along with the research questions
guiding the analysis. Next, Section 4 deals with the details of the methodological
framework, integrating Input-Output Analysis and Multicriteria Decision Analysis
(MCDA) to assess the regional recovery potential through structured ranking,
investment scenarios, and prioritization strategies. Section 5 applies this framework
to Iraq’s governorates, presenting data normalization, weighted scoring, and regional
rankings to identify high-priority areas for investment. Finally, the study concludes
with key findings and policy recommendations, focusing on governance reforms,
economic diversification, and phased investment approaches for long-term recovery.

2. Decision support systems for post-conflict recovery strategies:
An overview

The re-development of Iraqi regions in the post-war era requires wide-ranging data
and an evidence-based methodological approach to choose or develop strategically
prioritized and cost-effective recovery alternatives for the various regions. A
structured framework is essential to ensure that recovery investments are directed
toward regions with the highest potential for regeneration. In general, policy
analysis provides ways to achieve goals in a structured and systematic manner.
Clearly, in most cases, the goals of regional recovery are multidimensional and
often mutually conflicting. Therefore, balancing trade-offs between competing
priorities is a key aspect of rational policy analysis. Policy-making is essentially
the choice of an optimal package of scarce resources to realize a bundle of socially
desirable outcomes, which aligns with broader goals of national and regional
regeneration (Simon, 1955; Ostrom, 2015; Rietveld, 1980; Dentinho et al., 2021).

The above complex trade-off issues apply not only to macroeconomic decisions but
also to microeconomic (e.g., consumer choices) and meso-economic decisions, such
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as regional investment prioritization and sustainable infrastructure development.
The integration of multi-criteria decision analysis (MCDA) and other decision
support tools strengthens the ability to manage these complexities. These tools
enable a systematic comparison of regions based on infrastructure quality, economic
potential, and social sector needs, allowing for better-informed recovery strategies
(Chang, 2010). To maintain consistency, the assessment of recovery strategies
must reflect the actual disparities between regions, ensuring that the decision-
support system remains practically applicable. One widely used and generic
approach to structuring these complex evaluations is multi-attribute utility theory
(MAUT) (Lancaster, 1971; Keeney et al., 1979). Examples of MAUT approaches
can be found in consumer theory, operations research, and decision theory (see e.g.,
Nijkamp & van Delft, 1977; Saaty, 1980). This analysis trend has led to a wide
range of multi-attribute variants, such as multi-objective programming, multi-
dimensional decision theory, or multi-criteria analysis. However, these methods
require continuous refinement to ensure their applicability in post-conflict settings.
We refer here to overview studies by Keeney et al. (1979), Roy (1996), Nijkamp
and van Delft (1977), and Belton & Stewart (2002).

Apart from empirical weaknesses caused by incomplete or unreliable data on future
events, the paramount problem in decision support models is the fact that not all
arguments (independent variables) in an MAUT or broader welfare framework
have the same weights. Assigning appropriate weights to critical factors—such as
infrastructure, governance capacity, and investment needs—ensures a balanced and
objective evaluation of recovery priorities. This study, therefore, tries to employ a
hybrid weighting approach to enhance reliability, ensuring that recovery strategies
remain effective across varied regional contexts. To arrive at a feasible assessment
of weights attached to each variable of a utility or welfare function related to
recovery strategies, various methods are available:

* Direct determination of weights, based on:
o Survey techniques among policymakers and experts.
o Simulation techniques to test the robustness of trade-off scenarios.

o Observation methods using real-world case studies of past recovery
efforts.

* Indirect determination of weights, based on:

o Experimental techniques, such as conjoint analysis or contingent
valuation methods.

o Minimum threshold approaches to ensure essential recovery objectives
are met.

In the MCA context, preference elicitation methods (often in combination with
expert opinion) have become standard, widely used tools in multidimensional
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decision analysis. These were largely inspired by the path-breaking work
of Keeney (1992), and they have found a rich application in operations research
and decision analysis. However, these methods must be adapted to post-conflict
settings, where regional disparities and data limitations require flexible decision-
making frameworks. These methods help refine investment decisions by integrating
both quantitative data and expert-driven insights, ensuring a realistic approach to
reconstruction planning (Dupont & Noy, 2015). Most of these expert elicitation
methods, however, have traditionally been reliant on subjective judgments rather
than systematic data-driven validation. To counteract this, sensitivity analysis
is usually applied to reinforce the robustness of weight assignments and policy
recommendations (Triantaphyllou, 2000). Despite all weaknesses, MCA has
generated a wide array of interesting and operational contributions to decision
analysis, in particular in:

* Preference elicitation techniques that help define the relative importance
of different recovery factors (e.g., in disaster recovery and post-conflict
economic planning, such as Iraq).

* Comparative assessments using AHP, Promethee, MAMCA, Paprika or
Regime models to support investment prioritization (Brans & Mareschal,
1994).

e Efficiency benchmarking through Data Envelopment Analysis (DEA) to
identify regions with the best recovery potential (see Charnes et al., 1978;
Suzuki & Nijkamp, 2017; Kourtit et al., 2024).

It goes without saying that the assessment of regional recovery strategies in Iraq
is a highly complex evaluation problem involving numerous variables, competing
interests, and incomplete datasets. The use of expert elicitation methods (including
Q-analysis; see Dentinho et al., 2021) and DEA models has demonstrated potential
for structuring investment priorities and guiding decision-making (see e.g. Cook
& Seiford, 2009). However, the weak database for many Iraqi regions presents
a challenge for purely quantitative modeling, reinforcing the need for a hybrid
approach that integrates expert-driven qualitative assessment with structured
data-driven methodologies. By combining both approaches, this study mitigates
the limitations posed by data gaps and ensures a comprehensive understanding
of regional potential. This study adopts such a hybrid approach, ensuring that
both data limitations and practical recovery constraints are taken into account in
the decision-making process. This approach also enhances the decision-support
framework, making it more adaptable to different recovery scenarios.

Finally, a caveat ought to be mentioned. The recovery strategies following the
Iraqi war face multiple uncertainties, including weak institutional frameworks,
socio-political instability, and economic volatility. The present study seeks to
address these challenges by developing an adaptable, evidence-based investment
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prioritization framework that accounts for both short-term recovery needs and
long-term resilience building. It goes without saying that the supply of adequate
broadly-composed infrastructure is a sine qua non for a balanced regeneration
of regional economies in Iraq. And therefore, in our empirical analysis we have
tried to address in particular the regenerative development capacity of regional
infrastructure. Clearly, without proper institutional coordination, even the most
well-planned recovery efforts may fail to achieve sustainable outcomes (Andrews
et al., 2017). By evaluating multiple recovery scenarios, this framework helps
identify the most effective strategies for sustainable regional development. Despite
many limitations, this study provides an expert-driven assessment of bottlenecks
and potentials, leveraging all available data sources to develop an actionable
roadmap for regional recovery and investment prioritization. Thus, the proposed
framework serves as a strategic tool for optimizing resource allocation and
facilitating sustainable post-war reconstruction. This will be further highlighted in
the remaining part of this study. We will begin with a concise sketch of Iraq’s recent
turbulent history.

3. Observations on the Iraqi economy and its governance

Iraq’s development path is characterized by a great variety of time-varying
economic waves. These waves, evoking Kondratiev’s waves of innovation, Juglar’s
investment cycles, and Schumpeter’s creative destruction pathways, merge to
create a dynamic and fluctuating pattern (Acemoglu & Robinson, 2012; Piketty,
2014). Understanding these economic cycles is crucial for assessing the recovery
potential of different regions, ensuring that investment strategies align with their
long-term trajectories (Cuaresma et al., 2008). To enhance this assessment, it is
critical to integrate a precise evaluation of each region’s position in the economic
cycle. Figure 1 below, represents this complex performance, portraying a cascade
of downward steps representing the consequences of wartime conditions in Iraq
(the ‘avalanche’ event). During this turbulent decline marked by chain reactions,
a crucial tipping point emerges, enclosed by a U-shaped curve. The subsequent
path, metaphorically represented as ‘the battle uphill,” denotes the challenging path
toward recovery. This trajectory highlights varying degrees of recovery potential
across regions (World Bank, 2022), including also the well-known BBB principle
(Building Back Better).
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Figure 1: Trajectory from destruction to regeneration
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Identifying where each region stands along this trajectory allows for a targeted
approach to economic rehabilitation, ensuring that investments are directed toward
regions with the highest potential for recovery. A structured recovery strategy is
necessary to address these disparities effectively. If the recovery strategy is more
ambitious than a return to the initial situation, the BBB objective may be achieved
by a supra-resilience strategy (often coined ‘prosilience’) that seeks to significantly
enhance the new outcome as compared to the original state of affairs.

Iraq’s economy has experienced significant structural imbalances due to decades of
political, economic, and security uncertainties and shocks, which have intensified
the country’s current vulnerability (see e.g., Alayseri, et al., 2024; Melnyk et al.,
2023). Over all these years, Iraq has remained heavily reliant on oil. In 2019, oil
comprised over 96% of its exports, 92% of government budget revenues, and 43%
of GDP (International Monetary Fund [IMF], 2024). This economic dependency
influences regional recovery patterns, as oil-producing regions exhibit different
trajectories compared to diversified economies. The nation’s economic health is
closely tied to global oil prices. The limited expansion of non-oil sectors can be
attributed to numerous security shocks and political instabilities, including regional
conflicts and terrorist attacks. This overreliance on oil has hindered investments in
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other critical industries and sectors. The private sector’s potential for job creation
has been hampered by an unfavourable business environment and persistent
bureaucratic inefficiencies that discourage foreign and domestic investment. These
factors contribute to variations in private sector development across governorates,
affecting economic revitalization efforts.

Due to the large public sector and fixed wage structures, there is limited revenue
available for public investments in infrastructure, culture, and human capital, which
restricts the ability to respond to economic disruptions (Alnasrawi, 2002; Larkin &
Rudolf, 2023). A structured investment framework is needed to ensure that financial
resources are allocated efficiently to maximize socio-economic recovery. Even
before the global COVID-19 pandemic, public discontent was growing due to
inadequate service quality, pervasive corruption, and increasing unemployment
and poverty rates (Transparency International, 2020). Investment priorities must
be determined based on regions where these socio-economic issues are most
pressing. Obstacles faced by the private sector include limited access to financial
services and investment credits, complex registration and dissolution procedures
for firms, a shortage of skilled workers, outdated legislation, and unfavourable
regulations, all of which hinder business activities and expansion (Nasir et al.,
2021). A systematic approach is necessary to account for these constraints, ensuring
that economic revitalization strategies address both infrastructure rehabilitation and
business environment reforms.

Starting a business in Iraq presents a challenge with numerous obstacles, including
collapsing infrastructure, an unstable legal framework for consumer protection
and laws, inadequate production standards, and a lack of incentives for investment
(Gatti et al., 2014). The dominance of public and semi-public enterprises has
weakened the private sector. Additionally, the education sector, particularly in areas
liberated from IS, lacks a robust knowledge infrastructure (Alison, 2019). Regional
educational deficiencies must be addressed to align workforce development
initiatives with local economic needs. While the government has pledged to
construct 1,000 new schools as part of its strategic initiatives to enhance the
education system, this represents only a minor step. A broader education reform
and workforce development initiative is required to support long-term economic
diversification and innovation. Workforce investments should be prioritized based
on the most critical needs across regions. However, limited investment in human
capital continues to hinder Iraq’s long-term economic recovery and growth (OCHA
Iraq, 2015; UNDP Iraq, 2014; World Bank, 2016; World Bank, 2018; Ministry of
Planning Iraq, 2018; NIC, 2019; Alison, 2019; Central Statistical Organization Iraq,
2019; Directorate of Transport and Communications Statistics, 2021).

Iraq’s economy faces severe challenges due to widespread corruption and a lack
of economic diversification (see also Gunter, 2021). Moreover, the economic
performance has been significantly affected by the COVID-19 outbreak in recent
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years. Since the 2003 conflict, infrastructure and human potential have remained
underdeveloped, intensified by the IS takeover (Cordesman & Khazai, 2014).
Security spending consumes a significant portion of the state budget, detracting
resources from essential sectors like health, education, and the environment. The
impact of security expenditure on economic recovery requires more efficient
resource allocation strategies, from regional to local levels (Lyall, 2021). Violence
has severely damaged social capital, trust, and social harmony. Government
positions based on sectarian affiliations rather than professional qualifications have
contributed to a further decline in effective governance. Addressing governance
inefficiencies is crucial in ensuring that post-conflict investments are implemented
effectively and equitably across regions. Strengthening institutional frameworks
is essential for maximizing the effectiveness of investment strategies. Ongoing
security and political uncertainties, as well as COVID-19 restrictions, hinder long-
term planning and discourage foreign investments. An ineffective legal system and
pervasive corruption worsen the country’s economic challenges.

The root of Iraq’s persistent development issues and the key to recovery lies
in its governance system. The often-temporary nature of the Prime Minister’s
Cabinet results in structural inconsistency. Addressing corruption and improving
access to water and power are top government priorities. Institutional stability is
a key factor in determining the effectiveness of recovery investments, as regions
with stronger governance structures may be better positioned to absorb and
utilize funds efficiently. Targeted governance reforms are necessary to ensure
investment efficiency and accountability (IMF, 2025). Effective governance
would have to align with the current social situation and directly impact fiscal
sustainability, employment growth, public services, private sector development,
and other critical objectives for Iraq’s medium- and long-term growth and stability.
Rebuilding and rehabilitation should involve stronger governmental institutions
and a new social contract grounded in accountability, participation, and inclusivity.
Effective diplomacy among various political groups and sectarian identities,
emphasizing broader national interests, is essential. Governance plays a crucial
role in shaping social cohesion. Iraq’s government’s inability to achieve medium-
and long-term goals is closely tied to its excessive dependence on revenues from
international oil sales, often leading to implementation challenges due to funding
constraints. Reducing fiscal dependency on oil revenues is necessary to enhance
economic diversification and long-term stability.

Over several decades, economists have been drawn to the discussion surrounding
large-scale redevelopment through public investment, with a particular focus on
the distinction between social overhead capital (e.g., transportation infrastructure)
and direct productive capital (e.g., factories) (Rodrik, 2007; Camagni & Capello,
2013). In recent years, many researchers have examined both the advantages and
drawbacks of such substantial investments, as demonstrated by Flyvbjerg (2010)
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and Flyvbjerg et al. (2013). Balancing infrastructure investment with governance
reforms is essential for ensuring sustainable recovery. Addressing governance gaps
and ensuring financial transparency will be essential for the effectiveness of such
efforts. This will be further refined and integrated into empirical experimentation
within the scope of the present study. While progress has been made in some
governance aspects, significant gaps remain that hinder Iraq’s transition toward a
resilient and self-sustaining economy. The challenge ahead is to build a governance
structure that effectively integrates long-term economic strategies with short-
term recovery measures, fostering an environment conducive to sustainable
regional development (Despotakis et al., 1993). We will now present the research
methodology adopted for the Iraqi case study.

4. Methodology and data for assessing regional regeneration
potential in the Iraqi space-economy

In our exploration of Iraq’s regional reconstruction, we adopt a stimulus-response
approach. Drawing from the theoretical foundations outlined in Figure 1, we
propose that after critical infrastructure disruptions and economic downturns, a
region’s regeneration potential can be evaluated by analyzing the relationship
between various inputs (such as infrastructure and social sector expenditures)
and their resulting outputs (e.g., economic recovery and growth potential). This
approach is grounded in empirical research on the role of public infrastructure
investment in economic recovery, which has been shown to significantly impact
long-term growth trajectories (Aschauer, 1989; Barro, 1991; Chen & Rose, 2018).
Moreover, post-conflict spatial disparities require targeted investment strategies
that account for regional variations in economic potential (McCann, 2013; UNDP,
2021). This structured approach ensures that recovery strategies are tailored to each
region’s specific conditions while maintaining a coherent investment prioritization
framework.

4.1. Data categorization and methodology

Our Iraq database includes input and output (or outcome) data on the success
factors and performance outcomes of provinces (governorates), with a particular
emphasis on transport infrastructure and investments. To ensure comparability,
key indicators such as road quality, infrastructure investment, and social sector
performance are systematically ranked. Recent studies emphasize the need for
structured investment prioritization frameworks in post-conflict economies, where
resources are constrained, and governance challenges persist (NDP, 2024). The
prioritization model used in this study aligns with best practices for maximizing
public investment efficiency in fragile contexts (Flyvbjerg, 2010; Flyvbjerg et al.,
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2013). Table 1 outlines these indicators used in the analysis (see also Dawood &
Zoghlami Shili, 2023). This study also compiles regional data focusing on transport
infrastructure and investment needs, providing insights into the key success factors
and performance metrics for Iraq’s governorates. The role of transport infrastructure
in economic recovery has been extensively studied, with studies indicating that
accessibility and mobility improvements can accelerate regional regeneration
(Banister & Berechman, 2001; Bertolini et al., 2005; Arbués et al., 2015). In post-
conflict settings, strategic investment in transport networks is crucial for rebuilding
economic connectivity and enabling trade (Berechman et al., 2006; World Bank,
2025). The cultural-ethnic diversity among Iraqi regions does not add to a balanced
allocation of resources for infrastructure inputs, thus creating more socio-economic
tensions and disparities. Levelling-up left behind places is, therefore, a major
challenge (see e.g., Martin et al., 2021).

Table 1: Input and output categories at regional scale in Iraq

INPUTS OUTPUTS
g 4 g 5 o
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2 |% | 52|25 38|98 (32825525 |33
3 & Sz | ES | 4= | &2 2B |22 |5
Ninawa 37323 3 1,753.4 | 1,227.4 1400 480.7 565.3 1,447 | 3,162.5
Anbar 138501 3 1,590.6 | 1,113.4 800 183.6 285.9 | 1,458.9 | 1,102
Salah 24751 3 327.0 228.9 1200 67.6 22.8 272.1 1,200.9
Al-Deen
Kirkuk 6679 2 464.1 324.9 900 202.8 54.7 925.5 511.2
Diyala 17685 1 186.6 130.6 900 73.7 45.7 323.8 369.1
Baghdad | 4555 3 312.1 218.4 1400 20.5 100.5 768.2 892.4
Babel 5603 2 46.8 32.8 900 3.1 15.1 195.4 294.2

Source: Author’s calculations based on World Bank (2016); World Bank (2018); Ministry
of Planning Iraq (2018); National Investment Commission [NIC] (2019); U.S. Department of
Defense, Measuring Stability and Measuring Stability and Security in Iraq (2009); NIC (2018);
Directorate of Transport and Communications Statistics (2021) data

Given the incomplete and less reliable nature of some regional datasets, a hybrid
assessment model should integrate quantitative data with qualitative evaluations
to address inconsistencies and enhance analytical robustness (see also Nasir et al.,
2021). This model ensures that only regions with rather complete, high-quality data
are included in the analysis, narrowing the focus to seven key regions: Ninawa,
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Anbar, Salah Al-Deen, Kirkuk, Diyala, Baghdad, and Babel. This choice brings
some limitations, but the need to employ reasonably reliable data for the selected
regions led us here. In any case, the most important regions are considered in our
comparative study. The geographical position of these regions is depicted in Figure
2.

Figure 2: Map of the Iraqi governorates under study

Source: Author’s construction

Infrastructure is a primary driver of economic recovery, necessitating targeted
revitalization strategies supported by financial, technological, and institutional
frameworks. Regions with critical infrastructure deficiencies are prioritized in order
to maximize stabilization and long-term development. The effectiveness of public
infrastructure investments also depends on institutional quality and governance
efficiency (Rodrik, 2007; Camagni & Capello, 2013), requiring an integrated
evaluation framework to prevent misallocation of funds and ensure measurable
recovery outcomes (Friesz et al.,, 2007). Infrastructure quality and investment
needs are central to this selection, ensuring that the most critical deficiencies are
addressed first to promote long-term recovery and stability.
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4.2. Analytical framework

This study employs a combination of a qualitative Input-Output Analysis (IOA)
and Multicriteria Decision Analysis (MCDA) to ensure data-driven, transparent,
and strategic investment decisions for Iraq’s post-conflict regional recovery.
IOA evaluates how infrastructure, investment, and social infrastructure capacity
contribute to economic recovery, providing a structured framework for balancing
rehabilitation with broader development objectives (Haddad et al., 2010). By
quantifying how inputs (e.g., infrastructure, healthcare, education) translate
into outputs (e.g., economic growth, social stability), IOA helps rank regions by
recovery potential, which, in turn, informs investment priorities. This ensures that
the ranking of regions by recovery potential directly impacts the prioritization
of investments. MCDA complements this by evaluating multiple factors
simultaneously, ensuring a comprehensive assessment of regional priorities.
The regional recovery assessment follows a structured approach, beginning
with the normalization of input and output variables to standardize data for fair
comparisons across regions. This is followed by the weighting of input variables,
which assigns importance to the factors influencing the socio-economic recovery
of regions. The next step involves calculating a composite score to measure
recovery potential. An analysis of investment scenarios explores how different
investment levels impact recovery. Finally, regions are ranked and prioritized for
investment based on their scores, with this ranking directly informing regional
investment allocation.

Step 1: Normalization of input and output variables

In this step, we identify and standardize the input and output variables used in
the analysis. To ensure comparability, all variables are normalized on a 0—1 scale,
where 1 represents the highest value in a category across all regions. This ensures
that all data, regardless of its original scale, is measured consistently, allowing
for an objective ranking of governorates based on a standardized assessment. The
normalization formula is:

X:
Normalized Value;, = m (1)

This prevents larger or well-funded regions from automatically ranking higher
based on absolute investment values. Normalization ensures equitable comparisons
across regions by adjusting for scale differences. In this analysis, inputs represent
the resources and investment needs for recovery, while outputs capture the
anticipated regional development outcomes resulting from those investments.
Inputs reflect the current state of infrastructure and the required investment for
post-conflict recovery. Key inputs include:



Peter Nijkamp, Karima Kourtit  Unequal battles uphill: regenerative strategies...
422 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 407441

* Road Area (SqKm) — Represents total land covered by roads, indicating
transportation infrastructure availability.

* Quality Level of Road Network — Assesses Road conditions (e.g., paved vs.
unpaved, maintenance), which influence logistics efficiency and economic
mobility.

* Infrastructure Needs (IQD billion, 5 yrs) — Measures the total investment
required to restore essential infrastructure like water, energy, sanitation, and
transport.

* Sectoral Infrastructure Needs (IQD billion, 5 yrs) — Captures specific invest-
ment needs in sectors such as communications, transport, and public utilities

These inputs are critical drivers of regional recovery, as economic development
is highly dependent on infrastructure availability and investment levels. Outputs
measure the anticipated benefits of infrastructure investment, helping identify regions
that will generate the highest return on investment. Next, key outputs include:

* Per Capita Investment (IQD) — Indicates investment per person, highlighting
resource distribution equity across regions.

* Health Care (IQD billion, Yr 1) — Reflects funding requirements for
rebuilding healthcare facilities, staffing, and medical infrastructure.

* Cultural Heritage & Tourism Investments (IQD billion, Yrs 2-5) — Estimates
investment needed to restore historical sites and develop tourism, fostering
economic diversification.

* Education Needs (IQD billion, 5 yrs) — ldentifies funding gaps in school
reconstruction, teacher training, and education infrastructure.

* Social Protection & Livelihood Support (IQD billion, 5 yrs) — Covers
support for vulnerable populations, including job creation, economic aid, and
displaced persons assistance.

By normalizing both inputs and outputs, we ensure that rankings are not skewed
by absolute investment values, preventing larger or well-funded regions from
automatically ranking higher.

Step 2: Weighting of input variables

After normalization, each input variable is assigned a policy weight based on its
relative importance in regional recovery. This ensures that factors with greater
impact on regeneration receive higher priority, allowing for a more accurate
assessment of growth potential and investment needs. The weighting process
focuses only on input variables, ensuring comparability across regions (see Table
2). These weights are qualitatively derived from a range of public policy documents
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and experts. They are indicative for policy priorities, but by no means precisely
measurable. This information was collected by expert judgement from team
members involved in the recovery program of Iraq (both Iraqi and foreign experts),
supplemented with information from a wide range of statistical documents on
policy choices and directions which were publicly available on the internet.

Table 2: Weighting of input variables

Criterion Weight Description
Supports logistical connectivity but is less critical than
Road Area 0.10 |infrastructure or social sectors. While essential for trade and
mobility, roads alone cannot drive long-term recovery.

. Impacts transportation efficiency and trade, influencin
Quality of Road P por o Y o1 . g
Network 0.20 |regional economic mobility and accessibility. High-quality

roads facilitate faster economic recovery.
Essential for restoring critical services such as water, energy,
Infrastructure L. . . . i
Needs 0.40 |and sanitation. Given its direct effect on economic stability,
it is the highest priority.
Sectoral .. e
Focuses on key sectors (e.g., communications, utilities,
Infrastructure 0.30 . .
Needs transportation) to support long-term, sustainable recovery.

Source: Author’s calculations

By assigning higher weights to essential infrastructure needs, this approach
prioritizes foundational recovery drivers over secondary improvements. This
ensures that investment decisions reflect the varying impact of each factor on
economic recovery, emphasizing the most critical dimensions for stability and
growth. The higher the weight, the greater the factor’s contribution to post-conflict
regeneration. Infrastructure receives the highest weight, as it directly influences the
ability of a region to function and grow. Road quality follows, as efficient transport
networks accelerate trade and economic activity. By prioritizing these factors,
resources can be allocated effectively, maximizing recovery efforts and promoting
sustainable development.

Step 3: Composite score calculation

In Step 3, we calculate a composite score for each region by combining both
normalized input values and normalized output values, adjusting them by their
respective weights. The composite score serves as an overall measure of each
region’s potential for recovery, growth, and regeneration, and it guides investment
prioritization. The simplified formula to calculate the composite score for each
region is:
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Composite Score, = 1_;(w; x NI;,) + Z§=1(N0j,r) (2)

where:

* Normalized Input Value: The normalized value of an input variable (e.g.,
Road Area, Infrastructure Needs).

* Weight: The weight assigned to each input variable based on its importance
for recovery and development.

* Normalized Output Value: The normalized value of an output variable (e.g.,
Health Care, Education Performance, etc.).

The resulting composite score represents the region’s overall recovery potential,
taking into account both the necessary inputs and the anticipated outputs. Regions
with higher composite scores have greater regeneration potential and are thus
prioritized for investment. Conversely, regions with lower composite scores may
still need support, but they are not the immediate focus for large-scale funding.
This composite score helps in ranking regions, which leads into Step 4 (where
investment scenarios are applied) and ultimately aids initiatives in Step 5 (where
decisions are made on how to allocate resources effectively).

Step 4: Investment scenarios

In Step 4, we apply different investment scenarios (high, moderate, and low
impact) to evaluate how varying funding levels influence the growth potential and
regenerative capacity of each region. Using the composite scores from Step 3, we
adjust the scores under each investment scenario to reflect the impact of varying
funding levels on the recovery variables, such as healthcare, education, and social
protection. This helps identify regions with the highest recovery potential, ensuring
that resources are allocated efficiently. The performance score for each region under
each investment scenario is determined using the following formula:

Performance score, ; = Composite Score, X Investment Factor 3)

where:

* Composite Score (region) is the region’s baseline recovery potential
calculated in Step 3, which combines both normalized input and output values
with their respective weights.

» Investment Factor (scenario) is a qualitatively-based multiplier applied to adjust
the performance score based on the different funding levels in each scenario:

o High-Impact (H): A multiplier greater than 1 (e.g., 1.2), prioritizing
regions with the highest recovery needs and potential.
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o Moderate-Impact (M): A multiplier approximately equal to 1, balancing
resource distribution across multiple regions.

o Low-Impact (L): A multiplier less than 1 (e.g., 0.8), focusing on urgent,
short-term recovery needs.

This analysis of investment scenarios directly influences regional rankings in Step
5, providing insight into how different funding levels will affect the regeneration
capacity of each region. The output scores from Step 4 are then used to rank the
regions and determine investment priorities, ensuring that the regions with the
greatest recovery potential receive the necessary funding. By integrating structured
ranking systems with scenario-based investment strategies, this framework
ensures that recovery planning remains data-driven and outcome-focused. This
prioritization strengthens the practical application of the study’s findings, offering a
clear roadmap for post-conflict economic recovery in Iraq.

Step 5: Regional ranking

In Step 5, regions are ranked based on their performance scores from Step 4,
reflecting the impact of various investment scenarios. This ranking is crucial for
determining investment priorities, identifying regions with the greatest potential for
recovery based on projected outcomes. By prioritizing regions according to their
post-investment recovery potential, resources can be allocated more strategically
and effectively. The regions with the highest scores in Step 4, which indicate
strong recovery potential under specific funding levels, are ranked at the top and
should be prioritized for funding (see Table 3). This ensures that investments are
directed toward areas with the greatest regeneration potential. Once performance
scores from Step 4 are calculated, regions are ranked in descending order, with the
highest-scoring regions receiving top priority for funding allocation.

Table 3: Investment prioritization categories

Investment

L. Investment implication
Priority P

Require immediate investment to maximize economic regeneration. These
High high-scoring regions demonstrate strong recovery potential and a high return
on investment, warranting urgent funding.

Need strategic funding to support long-term recovery. These regions have
Moderate |moderate growth potential, requiring targeted investment rather than
immediate large-scale intervention.

Not immediately urgent but require long-term planning before major investment.
Low These regions will see a delayed or limited impact from funding. While they may
need support in the future, they are not an immediate priority for recovery efforts.

Source: Author’s construction
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Ranking optimizes investment allocation, ensuring high-scoring regions receive the
necessary funding to drive regeneration. Moderate-scoring regions need targeted
investments to support growth, while low-scoring regions are not an immediate
priority but should be considered for long-term strategic planning. This process
ensures that investments are directed to regions with the greatest recovery potential,
fostering long-term economic stability (Dawood & Zoghlami Shili, 2023).

This ranking system ensures that investments are directed toward regions with the
highest potential for economic and social recovery. The evaluation process follows
structured principles, incorporating data normalization, weighting assignments, and
ranking procedures to maintain consistency and reliability in recovery planning.
This approach minimizes inefficiencies and supports long-term economic resilience.

The framework outlined in this section thus provides a systematic method for
assessing regional disparities and prioritizing investments. By integrating structured
ranking systems with scenario-based investment strategies, it ensures that recovery
planning remains data-driven and outcome-focused. This prioritization strengthens
the practical application of the study’s findings, offering a clear roadmap for post-
conflict economic recovery in Iraq.

To establish a transparent and objective investment prioritization framework,
the methodology combines qualitative Input-Output Analysis and Multicriteria
Analysis (MCA). Normalization ensures fair comparisons across regions, while
weighing priority to the most influential factors. Composite scoring ranks recovery
potential, and investment scenarios help forecast the impact of different funding
strategies. Finally, regional ranking ensures resources are allocated effectively. By
enhancing transparency, accuracy, and strategic decision-making, this approach
maximizes the effectiveness of post-conflict investments, promoting long-term
recovery and economic stability.

5. Results: Assessment of regional regeneration potential

In this section, we apply the five steps outlined in Section 4 to the data for the 7
governorates under study of Iraq. Each step is analyzed and presented with tables
where necessary to assess the regional regeneration potential of these areas. The
following steps are carried out: normalization of input and output variables,
assignment of weights to each variable, calculation of composite scores, evaluation
under different investment scenarios, and regional ranking.

In Step 1, we standardize the input and output variables for each of the 7 relevant
governorates in Iraq. Normalization is essential to ensure that all variables are on
a common scale, making them comparable across different regions. All input and
output variables are scaled between 0 and 1 based on the minimum and maximum
values for each category (see Tables 4 and 5).
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Table 4: Normalized input variables

Governorate Road Area Roaq Infrastrl'lcFure Needs | Sectoral .In'frastructure
(SqKm) Quality (IQD billion, 5 yrs) (IQD billion, 5 yrs)
Ninawa 0.1628 0.1765 0.374 0.375
Anbar 0.6051 0.1765 0.339 0.340
Salah Al-Deen 0.1081 0.1765 0.070 0.070
Kirkuk 0.0291 0.1176 0.099 0.099
Diyala 0.0772 0.0588 0.040 0.040
Baghdad 0.0199 0.1765 0.067 0.067
Babel 0.0245 0.1176 0.010 0.010

Source: Author’s calculations

The normalized input variables in Table 4 show the distribution of key infrastructure
factors across regions. Anbar appears to have the largest share of road area, with
60.51%, while Baghdad has the smallest at 1.99%. For road quality, regions like
Ninawa, Anbar, and Baghdad each have the highest share of 17.65%. Ninawa has
the highest infrastructure needs, representing 37.4% of the total, while Babel has the
smallest share at 1%. Similarly, Ninawa also has the largest sectoral infrastructure
needs at 37.5%, and Babel again has the smallest share at 1%. Normalization helps
ensure fair comparisons by adjusting for differences in scale across regions.

Table 5: Normalized output variables

. Culj[ural . Social
Per Capita | Health Nsteds Heritage Education Protection
Governorate | Investment | (IQD billion, | Needs (IQD | Needs (IQD

(IQD) Yr 1) billion, Yrs | billion, 5 yrs) | ~eeds QD

2.5) billion, 5 yrs)
Ninawa 0.1842 0.465 0.519 0.268 0.419
Anbar 0.1053 0.177 0.262 0.270 0.146
Salah Al-Deen | 0.1579 0.065 0.021 0.050 0.159
Kirkuk 0.1184 0.196 0.050 0.171 0.068
Diyala 0.1184 0.071 0.042 0.060 0.049
Baghdad 0.1842 0.020 0.092 0.142 0.118
Babel 0.1184 0.003 0.014 0.036 0.039

Source: Author’s calculations

The normalized output variables in Table 5 show the distribution of key recovery
factors across regions. Ninawa has the highest per capita investment (0.1842)
and appears to lead in health care (0.465) and cultural heritage needs (0.519).
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In contrast, Babel has the lowest values across most categories, with minimal
health (0.003) and cultural heritage needs (0.014). Anbar has moderate values for
most outputs, while Salah Al-Deen and Kirkuk are in the middle range for most
categories, except for health needs, where Salah Al-Deen has a low value (0.065).
Normalization allows these values to be compared across regions on an equal scale.

In Step 2, we calculate the composite scores for each region using the normalized
values and the weights. Based on the weights provided in Step 2 in Section 4, we
apply them to the normalized input variables (see Table 6):

Table 6: Weighted inputs for each region

Governorate Roaq Area Road.Quality Infrastru(.:ture In fffsitr?lr;lure
(Weighted) (Weighted) | Needs (Weighted) (Weighted)
Ninawa 0.01628 0.0353 0.1496 0.1125
Anbar 0.06051 0.0353 0.1356 0.102
Salah Al-Deen 0.01081 0.0353 0.028 0.021
Kirkuk 0.00291 0.02352 0.0396 0.0297
Diyala 0.00772 0.01176 0.016 0.012
Baghdad 0.00199 0.0353 0.0268 0.0201
Babel 0.00245 0.02352 0.004 0.003

Source: Author’s calculations

In Table 6, each region’s input values (for road area, road quality, infrastructure
needs, and sectoral infrastructure needs) have been multiplied by their respective
weights. The weights were chosen to represent the relative importance of each
factor in the recovery and growth process. For example, infrastructure needs are
considered most important, so it has been assigned the highest weight of 0.40, while
road area is given the lowest weight of 0.10. These weighted values will be used in
the next step (Step 3) to calculate the composite scores for each region, allowing us
to rank them based on their overall potential for recovery and investment.

Now that we have normalized input values and assigned weights to these inputs
in Step 2, we can proceed to calculate the composite score for each region
in Step 3. The composite score combines both input factors (road area, road
quality, infrastructure needs, and sectoral infrastructure needs) weighted by their
importance, along with the normalized output values (per capita investment, health
needs, cultural heritage needs, education needs, and social protection needs) (see
Table 7).
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Table 7: Summary of composite scores

Governorate Composite Score
Ninawa 2.16988
Anbar 1.39471
Salah Al-Deen 0.53215
Kirkuk 0.69913
Diyala 0.38888
Baghdad 0.64039
Babel 0.24337

Source: Author’s calculations

The composite score represents each region’s overall potential for recovery
and growth. Regions with higher composite scores, such as Ninawa, are seen as
having greater recovery potential and would likely be prioritized for investment. In
comparison, regions like Babel, which have lower composite scores, may still need
support but are not immediate priorities for large-scale funding. This score helps
in directing investments effectively, as regions with the highest scores are better
positioned to utilize resources for regeneration and growth.

In Step 4, we develop different investment scenarios to evaluate how varying
funding levels can influence the growth potential and regenerative capacity of
each region. Using the composite scores calculated in Step 3 (which combine
input and output data with assigned weights), we adjust these scores under three
distinct funding scenarios: High Impact, Moderate Impact, and Low Impact. The
performance scores in this step represent the projected outcomes for each region
under each funding scenario, based on their calculated composite scores from Step
3. The main task is to assess how different funding levels would affect recovery
variables like healthcare, education, social protection, and infrastructure, and then
prioritize regions for investment based on these assessments.

Implementing different investment scenarios allows us to evaluate how regions
perform under varying funding conditions. The performance scores calculated
under each scenario give us insight into how different funding levels affect the
regeneration potential of each region. The regions with the highest performance
scores under each scenario are those that should receive higher priority for funding.
Below is the table summarizing the Performance Scores for each region under the
three above-mentioned investment scenarios (High-Impact, Moderate-Impact, and
Low-Impact).
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Table 8: Investment scenarios and performance score calculation

Governorate High-Impact (H) Moderate-Impact (M) Low-Impact (L)
Ninawa 2.6039 2.1699 1.7359
Anbar 1.6737 1.3947 1.1158
Kirkuk 0.8390 0.6991 0.5593
Baghdad 0.7685 0.6404 0.5123
Salah Al-Deen 0.6384 0.5320 0.4256
Diyala 0.4667 0.3889 0.3111
Babel 0.2920 0.2434 0.1947

Source: Author’s calculations

Table 8 summarizes how different funding scenarios influence the performance of
each region, helping guide resource allocation for recovery and regeneration efforts.
Ninawa and Anbar consistently rank at the top in all three scenarios, demonstrating
that these regions have the highest recovery potential and should be prioritized for
investment. This is reflected in their normalized input values (such as large road
areas and high infrastructure needs) and normalized output values (including
significant needs in health, education, and social protection). These factors
contribute to their high composite scores, which reflect their overall recovery
potential. As funding levels decrease, the performance scores of all regions decline,
but Ninawa and Anbar maintain their high rankings, ensuring they continue to
receive the most attention. Their composite scores, which combine input and output
data, indicate they will yield the most meaningful recovery outcomes even under
reduced funding. Regions such as Kirkuk, Baghdad, and Salah Al-Deen rank lower,
showing how they may perform with more limited funding. These regions have
smaller road areas, lower infrastructure needs, and less urgent recovery demands
in key sectors (like health care, education, and social protection), which results in
their lower composite scores.

Based on the output scores from Step 4, we now rank the regions in descending
order to determine the priority for investment. The performance scores calculated
under the three investment scenarios (High-Impact, Moderate-Impact, and Low-
Impact) provide insight into the regeneration potential of each region. By ranking
these regions according to their performance scores, we can identify the areas that
would benefit most from targeted investment.

The regions with the highest performance scores under the High-Impact scenario
are considered the highest priority for investment, as they have the greatest
potential for recovery and growth. On the other hand, regions with the lowest
performance scores should be considered for lower levels of investment, as their
recovery potential may be less immediate or less significant.
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Table 9: Ranking of regions by investment priority

Governorate High-Impact Rank | Moderate-Impact Rank | Low-Impact Rank
Ninawa 1 1 1
Anbar 2 2 2
Kirkuk 3 3 3
Baghdad 4 4 4
Salah Al-Deen 5 5 5
Diyala 6 6 6
Babel 7 7 7

Source: Author’s calculations

Finally, Ninawa is classified as the highest priority, followed by Anbar, Kirkuk,
Baghdad, Salah Al-Deen, Diyala, and Babel at the lowest priority. The ranking in
Table 9 reflects the priority for investment in each region under the three different
funding scenarios. Ninawa and Anbar consistently occupy the top ranks across
all scenarios, indicating that they are the most viable regions for high-priority
investments. In contrast, Babel consistently ranks at the bottom, suggesting that
it requires lower levels of funding and intervention compared to other regions.
Ninawa and Anbar rank the highest in all three scenarios, demonstrating their
strong recovery potential. This is driven by their significant infrastructure needs,
substantial output requirements in sectors such as health care, education, and
social protection, and favorable input variables like road area. Kirkuk, Baghdad,
and Salah Al-Deen occupy mid-range ranks. While these regions exhibit some
recovery potential, they are not as critical as Ninawa and Anbar, meaning they will
require moderate investment to address their recovery challenges effectively. Diyala
and Babel consistently rank at the lower end of the scale, with Babel receiving
the lowest priority across all scenarios. While these regions may still need some
investment, their regeneration needs are less urgent, and therefore, lower funding
levels can be allocated to them accordingly.

This ranking analysis ensures that investments are strategically directed towards
the regions with the most pressing needs and highest recovery potential, thereby
maximizing the impact of the available resources. It should be noted that the Iraqi
situation is not unique in the world. Many countries exhibit significant spatial
disparities which are not only due to physical geography, but also to cultural-ethnic
tensions and weak institutional quality (see for an overview Cuadrado Roura et al.,
2025).

In conclusion, the integration of input-output analysis and multicriteria analysis
provides a data-driven framework for understanding regional needs and regener-
ative capacities. The final regional rankings, based on adjusted composite scores



Peter Nijkamp, Karima Kourtit  Unequal battles uphill: regenerative strategies...
432 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 407441

from Step 4, offer a clear method for decision-making in post-conflict investment,
ensuring that resources are allocated effectively to maximize recovery and growth.
By ranking regions according to their regenerative potential, this methodology ena-
bles the strategic allocation of resources to optimize long-term recovery.

6. Conclusion and policy recommendations

Iraq’s post-conflict economy has a vulnerable structure caused by political and
socio-structural discrepancies, a lack of a strongly coordinated governance system,
and a weak international economic profile, hampering FDIs from scaling up the
economy. Iraq’s post-conflict recovery presents a complex challenge requiring a
structured, evidence-based approach to ensure efficient resource allocation. This
study applied Input-Output Analysis and Multicriteria Decision Analysis (MCDA)
to assess Iraq’s regional recovery potential, identifying priority areas for investment
based on infrastructure quality, governance capacity, and socio-economic resilience.

The findings highlight the importance of strategic investment prioritization, as
regions with stable governance structures can absorb funds effectively, where-
as fragile regions require foundational reforms before economic investments can
yield sustainable benefits. Sectoral needs also vary significantly, with some re-
gions requiring urgent infrastructure rebuilding while others need investments in
healthcare, education, and social services. A phased recovery strategy is necessary,
starting with short-term stabilization efforts, followed by medium- and long-term
development initiatives.

The study indicates that Ninawa and Anbar hold the highest recovery potential,
whereas Diyala and Babel require long-term stabilization before large-scale invest-
ments can be effective. However, several critical challenges must be addressed. Weak
institutional frameworks continue to hinder recovery, with corruption and govern-
ance inefficiencies limiting the effectiveness of investments. Iraq’s overdependence
on oil revenues makes economic diversification an urgent necessity. Infrastructure
weaknesses, particularly in roads, power, healthcare, and education, require imme-
diate strategic investment to support economic revitalization. Additionally, ongoing
socio-political uncertainty and regional instability pose risks to sustained recovery.
Addressing these challenges requires a phased, strategic recovery plan that integrates
economic regeneration, governance reforms, and social development.

Investment should be prioritized based on recovery potential. High-priority regions
such as Ninawa and Anbar should receive immediate and substantial infrastructure
investments, particularly in transport, utilities, and education. Moderate-priority re-
gions, including Kirkuk, Baghdad, and Salah Al-Deen, require targeted interven-
tions to strengthen governance, healthcare, and the private sector. Low-priority
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regions, such as Diyala and Babel, should focus on long-term, sustainable develop-
ment strategies with phased investments over time.

Strengthening governance and institutional capacity is crucial for effective recovery.
Establishing anti-corruption frameworks will ensure the transparent allocation of
reconstruction funds, while the creation of regional development councils with
clear mandates for economic planning will improve coordination. Institutionalizing
data-driven decision-making, particularly using MCDA-based prioritization within
national recovery plans, will enhance accountability and efficiency.

Economic diversification and private sector engagement must be prioritized to
reduce Iraq’s dependency on oil revenues. Encouraging investment in manufac-
turing, agriculture, and digital industries will foster economic resilience. Public-
private partnerships (PPPs) should be leveraged to finance infrastructure and social
projects, while investment incentives such as tax breaks and streamlined regula-
tions can attract both local and foreign investors.

Infrastructure rehabilitation and strategic planning should focus on rebuilding
transportation networks, including roads, bridges, and railways to improve
connectivity and facilitate economic activities. Investments in renewable energy
and decentralized power systems will enhance resilience and reduce reliance on
state-controlled utilities. Strengthening digital infrastructure will also be essential
to support innovation, trade, and remote education.

Social stabilization and human capital development are fundamental to long-
term recovery. Expanding education and vocational training programs will help
address labor market gaps and improve workforce capacity. Healthcare access
must be improved by rebuilding hospitals and deploying mobile medical units
to underserved areas. Additionally, strengthening social protection programs,
including employment schemes and financial support for vulnerable populations,
will be necessary to promote social stability and economic inclusion.

The present study has evidently various limitations. Not all Iraqi regions could
be covered in detail, the databases used are not always up-to-date or mutually
consistent, the development impacts of regional cultural-ethnic tensions are difficult
to measure, and the role of public and private actors is sometimes diffuse. Clearly,
in recent years, the statistical databases in Iraq have been improved. Important
statistical sources on regional development are: the Central Bank of Iraq (including
recent data on GDP and employment), the World Bank (including growth and
investment data as well as trade data), Moody’s Analytics (including economic
development and unemployment data), and other open-access data platforms (e.g.,
Coface, Trading Economics). However, data on other indicators for all regions are
so rare, that a more up-to-date analysis of the development potential of Iraqi regions
is difficult to pursue.
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Iraq’s recovery demands a long-term commitment to strategic investment,
governance reform, and economic diversification. A data-driven, phased, and
regionally differentiated approach will maximize resilience and stability. If
implemented with institutional integrity and consistent strategic planning, Iraq can
transition from fragility to sustainable growth and long-term prosperity. But this
‘battle uphill” will be a long-lasting and hopefully resilient process for the Iraqi
regions.
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Neravnopravne teSke bitke: regenerativne strategije irackih regija nakon
sukoba
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SaZetak

Infrastrukturna i ekonomska obnova zemlje nakon geopolitickog sukoba zahtijeva
uravnotezenu politicku strategiju, ovdje ilustrirano na slucaju Iraka. Dugorocni
oporavak ove zemlje nakon sukoba zahtijeva strateski pristup utemeljen na
dokazima kako bi se optimizirala raspodjela regionalnih resursa i ubrzala
regionalna regeneracija. U ovoj studiji primjenjuje se kvalitativna input-output
analiza i multikriterijska analiza odlucivanja (MCDA) za procjenu razlika u
infrastrukturi, upravljanju i ekonomskoj otpornosti medu regijama, pruzajuci
analiticki i podatkovno utemeljen okvir za odredivanje prioriteta regionalnih
investicijskih strategija. Rangiranjem regija na temelju njihovog kapaciteta
oporavka, studija istrazuje kako omoguditi strategiju usmjerenu na stabilizaciju
irackog gospodarskog prostora i jacanje njegovih institucija upravljanja. Rezultati
naseg empirijskog istrazivanja ukazuju na kriticnu potrebu za dugorocnim
ulaganjima kako bi uravnotezila trenutnu stabilizaciju s dugorocnom ekonomskom
transformacijom. Medutim, fragmentacija upravljanja, korupcija i slabi
institucionalni okviri ostaju znacajne prepreke otpornosti, ogranicavajuci ucinko-
vitost ulaganja i ometajuci odrzivi gospodarski oporavak. Rjesavanje ovih
strukturnih problema — kroz reforme upravijanja, izgradnju institucionalnih
kapaciteta i transparentnu raspodjelu resursa - kljucno je za dugoroc¢nu ekonomsku
otpornost regija u Iraku. Ako se ucinkovito provede, ova strategija moze unaprije-
diti iracko svemirsko gospodarstvo od poslijeratne neizvjesnosti do odrzive
stabilnosti i rasta.
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Abstract

Organizational managers face unique challenges associated with different
generations working in an organization, each possessing specific values, motivations,
skills, and communication styles. Currently, Generation Z, the youngest one, is
entering the labour market. This paper evaluates the work motivation of Generation
Z using data obtained from a questionnaire survey. The sample consists of 142
representatives of this generation, aged 18 to 25. The data were analysed using
factor analysis, which identified six key motivational factors for Generation Z
employees. These factors are: internal communication and work engagement; work
control and evaluation,; compensation and well-being work motivation and personal
development; work stability and social security;, and work autonomy and support.
The results show that Generation Z is primarily motivated by good financial
compensation, respect and recognition, clear opportunities for career growth, and
benefits that provide flexibility and stability. Understanding the characteristics and
preferences of Generation Z can help managers create a productive work
environment and increase their satisfaction and performance.
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1. Introduction

The dynamics of the work environment change with each generation, and orga-
nizations must adapt their working conditions and benefits to reach and retain
employees across different generations. Understanding generational differences is
essential for creating productive and harmonious work teams. These teams consist
of individuals from different age groups, each bringing different perspectives,
experiences, work attitudes, and expectations. Management that can identify and
respond to these differences can better motivate its employees and support their
professional growth. Every generation has its own distinct priorities and values
in the work environment. With the arrival of Generation Z, born between 1997
and 2012, into the labour market, new needs and expectations regarding working
conditions and workplace relationships are emerging. This generation, which is
just beginning its professional careers, has different demands compared to previous
generations in terms of how they are managed, motivated, and how they perceive
the value of their work.

Generation Z, being the youngest and most diverse, expects an inclusive
environment where all identities and opinions are respected. Diversity and inclusion
training helps managers understand and respond to the needs of all generations
(Roberson, 2019; Shore et al., 2018). Generation Z prefers innovative approaches
and a rapid work pace, so managers should be open to new technologies and work
methods that motivate and engage these younger employees (Huang et al., 2019;
Monje-Amor, 2024). The authors of this article aimed to assess the work motivation
of Generation Z, which is crucial for understanding their approach to work and
ensuring their satisfaction and productivity in the workplace. A key objective was
to develop a strategy for managers to lead this generation effectively. Gentry et al.
(2011) confirms that organizations that successfully manage different generations
can increase innovation and productivity.

2. Literature review

A generation refers to a group of people born in a certain period (Dimock, 2019),
shaped by the same time and influenced by the same social indicators — in other
words, a cohort united by age and stage of life, living conditions, technology,
events, and experiences (McCrindle, 2018). The theory of generations is essential
for a whole range of fields. In economics, it plays a role, for example, in marketing
or the study of work behaviour. Generations have different values and work
motivations, which is key to working well with employees (Becton et al., 2014).
In the Czech Republic, the distribution of generations is as follows: Generation
X (24%), Baby Boomers (22.2%), Generation Y (19.4%), Generation Z (14.8%),
Generation Alpha (13%), Silent Generation (6.5%) (CZSO, 2023).
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Generation Z refers to individuals born between 1996 and 2010. In terms of gene-
ration size, it is the largest generation comprising approximately 2.5 billion people,
which is almost a third of the total world population (McCrindle, 2018). In 2020,
digital natives represented 40% of customers worldwide. They are referred to as
digital natives because they were born into a digital world (Hovorkova, 2021).
Being the first generation to grow up in an integrated, globally connected world
assisted by the Internet and other technologies, they are also called the Internet
Generation (Margéaritoiu & Eftimie, 2021), Technological Generarion (Yaman &
Cakin, 2021), or Zoomers (Talmon, 2019). They are also known as Generation
R, with the “R” standing for responsibility (Csobanka, 2016). Generation Z can
be divided into two distinct groups. The first group prioritizes a well-paid job and
spending as little time as possible at work. The second group values work that
provides them with a sense of meaning (Dankova & Maca, 2019).

Generation Z suffers from dependence on computer technologies; as a result,
they are more isolated, and their self-image is distorted (Berkup, 2014; Pishchik,
2020). It is also a very tolerant and open generation, able to express their opinions
(Carvalho et al., 2022). They are also very spontaneous and like to travel. They
know how to express themselves and argue very well (Wiratno et al., 2020). They
are creative, motivated, entrepreneurial, and technologically advanced (Wilson,
2021). Surveys say that members of Generation Z want to try things for themselves
and prefer direct experience with things. They are very focused on a consumer
lifestyle and do not have high life goals (Blaha et al., 2016). Their greatest
characteristics are impatience, rashness, and self-centeredness. They lack the skills
to solve problems, put things in context, analyse them, and then make decisions
(Dangmei & Singh, 2016). They are highly ambitious, self-confident, realistic, and
accept everything that is given (Benitez-Marquez et al., 2022). Merriman (2015)
argues that they are self-aware, persistent, innovative, and self-reliant. At work, it is
most important for them to have a good relationship with their supervisor, who can
increase their motivation the most (Septiawan & Masrunik, 2020).

They need to constantly develop and desire career advancement and want to
continually learn new things (Lewis, 2022). They also want to manage everything
themselves because they are convinced that they have the best competence to
complete the given task (Patel, 2017). They are motivated by the idea of doing
something that will significantly change the future of society (Seemiller &
Grace, 2018). According to Cartwright-Stroupe and Shinners (2021) Generation
Z exhibits a strong social justice orientation. They are willing to work hard and
prove to themselves that they can do it; on the other hand, they want to have
a stable job. Bejtkovsky (2016) claims that they cannot listen and lack the art
of interpersonal communication. They demand a personal approach and the
opportunity to significantly contribute to the success of employers (Gabrielova &
Buchko, 2021).
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This generation is innovative, preferring short-term employment to long-term
employment (Sidorcuka & Chesnovicka, 2017). Grayson (2021) says they want to
have fast career progression and are looking for less manual positions. Dependence
on technology also results in these individuals not being able to work in a team
(Berkup, 2014; Pishchik, 2020). In the work environment, they require more
patience, understanding, and empathy (Bencsik et al., 2016). It is a generation full
of ambitious and self-confident people who will change their jobs more often due
to the search for security and important internal satisfaction (Benitez-Marquez
et al., 2022; Gabrielova & Buchko, 2021). Seemiller and Grace (2018) identified
four essential work values of this generation, which are financial security, life
satisfaction, family, personal relationships, and meaningful work. According to
Bejtkovsky (2016), Generation Z prefers new work challenges, financial bonuses
for work done, the possibility to propose and implement their ideas, work flexibility,
and the possibility of internships abroad.

Generation Z employees have, according to Bencsik et al. (2016), the following
traits: They are more comfortable in the online world, preferring to solve problems
independently. They live in the present, react quickly to changes, and quickly
access information. There are four basic aspects of this generation in terms of
work preferences: They are characterized by their intensive use of online means
of communication. They have a strong tendency to participate in company events,
want to promote their ideas, and like to organize their work. They expect their
employer to provide them with the possibility of further studies (Démeova, 2018).
They prefer employment in smaller companies or organizations, where they expect
closer friendlier ties and a more pleasant working climate (Bennett et al., 2012).
Here are the most important areas of their management: flexibility - Generation Z
is looking for more freedom to create and inspire; career - Generation Z already
knows from a young age what career they want to pursue; motivation - wages and
working conditions are still the main motivation (Djafarova & Foots, 2022).

3. Methodology

This paper aims to analyse the motivational factors of Generation Z employees and
identify key factors for creating HR strategies that will motivate, engage, and retain
Generation Z in the organization. The research was carried out in 2023 and 2024.
A questionnaire survey was chosen as the primary research method. Respondents
aged 18 to 25 were interviewed. The questionnaire was distributed with the help of
students from the Faculty of Economics of the University of South Bohemia in the
Czech Republic. The research sample included 142 representatives of Generation Z.

A correlation matrix was used for statistical analysis. This provided a deeper
insight into the relationships between individual factors. This understanding of the
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interrelationships will make it possible to formulate more comprehensive strategies
for improving the work environment and increasing employee satisfaction. Factor
analysis was used for data processing, which helps to summarize the information
contained in a larger number of variables into a smaller number of dimensions,
facilitating data understanding. This analysis enabled a better understanding
of the structure of employee motives. Managers can identify the key factors
that most influence employee engagement, satisfaction, and performance in the
organization. They can thus better adapt their employee benefits based on the
identified dimensions and preferences of individual generations of employees. For
this analysis, data from all respondents were used, and it worked with the 22 most
frequently mentioned motivators. These factors were carefully selected based on
the literature review and previous research that indicated their key role in shaping
employees’ decisions to change the work environment.

Before carrying out the actual factor analysis, it was necessary to assess the
suitability of the examined variables for the analysis. This involved finding out if
there was a correlation between the original variables. If the correlation between the
variables is statistically insignificant, it indicates that there is no hidden structure
in the data, making factor analysis unnecessary. To evaluate this, we used basic
correlation matrices to highlight statistical significance, along with Bartlett’s test
of sphericity and the Kaiser-Mayer-Olkin index (KMO). Subsequently, based on
the type of outputs, the parameters of the factor analysis were chosen, included the
extraction of basic components and the setting of direct oblimin rotation with a zero
delta value.

4. Empirical data and analysis

This chapter presents the results of the empirical survey focused on the work
motivation, preferences, and behaviour of Generation Z in the labour market. It
includes a description of respondent characteristics, an analysis of key motivational
factors, preferred employee benefits, and the reasons that may lead this generation
to change jobs. The aim of the chapter is to identify the specific needs of Generation
Z and their relevance for human resource management.

4.1. Characteristics of Generation Z in the labour market

The average age of Generation Z respondents is 21 years. Ideally, this generation
would like to work 38 hours per week and earn EUR 1,864 net. They are more open
to frequent job changes and highly value their indispensability at work. Generation
Z attaches the lowest importance to corporate meetings but is most involved in
modern technologies and values the space for realizing their ideas. The factors
listed in the tablel reflect various aspects that can motivate employees and thereby
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influence their job satisfaction and engagement. Permanent employment provides
a sense of security and stability, while respect for employees as individuals
contributes to a positive working atmosphere. The possibility of advancement
and the opportunity for self-development and doing interesting work can motivate
personal development and the achievement of career goals. Awareness of what is
happening in the organization contributes to greater employee involvement in
company processes. Corporate social responsibility and a good organizational
reputation can be important for some generations in terms of values and ethics.

4.2. Key motivational factors of Generation Z

Respondents rated 22 motivational factors on a scale from 1 (least) to 4 (most). The
highest value in Table 1 (3.81) indicates that a good salary is the most important
aspect of work for Generation Z.

Table 1: What motivates you? — Average values

Variable Average

Good salary 3.81
Respect for me as a person 3.58
Chances of advancement 3.39
Praise from the boss when I do a good job 3.37
Get along well with others at work 3.35
To feel that your work is important 3.35
Good physical working conditions 3.33
An opportunity to do interesting work 3.33
An opportunity for self-development and improvement 3.30
A chance to do quality work 3.26
A high degree of freedom at work (the ability to work without direct or close 315
supervision). '

Adequate rest time or coffee breaks 3.09
Good company reputation 3.08
Getting a performance review 3.07
Permanent employment 3.06
Agreeing with the organization’s goals 3.01
Pension and other security benefits 2.84
Know what is going on in the organization 2.76
Corporate social responsibility 2.71
Participation in staff meetings 2.68
Knowing that I will be punished if I do a bad job 2.32
Work under strict supervision 1.85

Source: Authors’ calculations
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Generation Z highly values financial stability and adequate financial compensation
for their work. Employers who offer competitive salaries are very attractive to
this generation and can more easily attract and retain young talent. The second
highest value (3.58) shows that Generation Z places great emphasis on respect
and recognition in the work environment. For Generation Z, it is important to be
respected as individuals at work.

Employers should ensure that the company culture promotes mutual respect
and recognition, contributing to their job satisfaction and loyalty. The third
important aspect is the chance of advancement (3.39). Generation Z is looking for
opportunities for career growth and professional development. Employers should
offer clear and achievable career paths to motivate their young employees to stay
with the company and develop their skills. The lowest value (1.85) indicates that
working under strict supervision is the least attractive aspect of work for Generation
Z. Generation Z values autonomy and freedom in fulfilling their work tasks. Strict
supervision is demotivating for them and can lead to job dissatisfaction. Employers
should encourage independence and confidence in their employees’ abilities to
increase employee satisfaction and productivity.

4.3. Preferred employee benefits

Although some benefits and rewards appeal to all generations, each generation
has its own specific preferences and expectations regarding work benefits. Table 2
provides an overview of the benefits deemed most important by Generation Z. This
generation has the highest number of sick days (3.50). Generation Z places great
emphasis on flexibility and taking care of their health.

Table 2: Preferred benefits — Average values

Variable Average
Sick Days 3.50
Extraordinary premiums 3.42
13th pay 3.42
An extra week of vacation 3.39
Work equipment (laptop, company car...) 3.19
Transport allowances (to work) 3.15
Financial contributions for leisure activities 2.97
Work from home 2.95
Free refreshments at the workplace during the day 2.94
Contribution for pension insurance 2.86
Meal vouchers 2.48
Gifts from the employer (e.g. for Christmas) 2.30
Company kindergarten 2.17

Source: Authors’ calculations
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The ability to take time off when needed, without unnecessary bureaucracy, is a key
benefit for them. Employers who offer this type of time-off benefit can better attract
and retain talent from this generation. In second place, they have extraordinary bo-
nuses and a 13th salary (3.42). Financial rewards are an important motivator. Genera-
tion Z is motivated by performance bonuses and other forms of financial rewards that
recognize their efforts and contributions to the company’s success. Employers should
consider regular bonuses and bonuses as part of their compensation strategies.

The additional financial benefit of a 13th salary is highly appealing to Generation
Z. This extra income enhances employees’ financial stability and plays a crucial
role in their decision to either remain with their current employer or seek new job
opportunities. Corporate day-care ranked last (2.17), likely reflecting their current
lifestyle and priorities as many of them do not have children yet.

4.4. Factors influencing job change

Changing jobs can be motivated by a combination of several factors. Each
generation has its priorities and values that influence its decision to leave a job.
Employees can look for new opportunities in another company that offers not
only higher financial rewards but also more meaningful work, less uncertainty in
the work environment, and better relations with colleagues and superiors. A more
prestigious company and a richer offer of employee benefits are also attractive
factors that can motivate employees to switch to a new employer. Table 3 describes
the motivators that could lead to changing jobs.

Table 3: What motivates a generation to change jobs? — Average values

Variable Average
Amount of financial evaluation 3.52
Uncertainty in the given company 3.44
More meaningful work at another company 3.39
Conflict with other colleagues 3.38
Inadequate employee benefits 2.92
Another more prestigious company 2.74
Conflict with superior 2.73

Source: Authors’ calculations

Generation Z places the highest emphasis on financial reward (3.52), which indicates
that the amount of financial reward is an important factor for this generation.
Generation Z is looking for better salary conditions and adequate financial rewards
for their work. If they feel their current financial remuneration is insufficient, they are
more inclined to look for new job opportunities that offer them a better salary.
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The second-highest value (3.44) shows that uncertainty about job stability is a
strong motivator to change jobs. Generation Z prefers job security and stability.
If they feel that their current company is not stable or there is a threat of layoffs,
they are more motivated to look for a more stable work environment. The third
significant factor of change is more meaningful work at another company (3.39).
Generation Z is looking for work that is not only financially beneficial but also
meaningful. If their current job does not meet this need, they may be more inclined
to change jobs to find more meaningful work. The lowest value in the table
indicates that conflict with superiors is a relatively less important factor (2.73)
compared to others. Although conflicts with superiors can be unpleasant and affect
the work environment, they are not as important to Gen Z as financial rewards,
company stability, and meaningful work. However, employers should still ensure
good relations between employees and supervisors to minimize the negative effects
of these conflicts.

5. Results and discussion

Based on the results of the questionnaire survey and statistical data processing, the
following results were identified for Generation Z:

*  Work team and career growth: Generation Z is looking for a pleasant work
team, opportunities for career growth, and flexibility at work.

* Online job search: They look for work online and use modern technologies.

» Benefits: They value benefits that include working from home, sick days, and
financial contributions for leisure activities.

* Self-development: They emphasize opportunities for self-development and
participation in employee meetings.

Lewis (2022) also states that this generation needs continuous development and
a desire for career advancement. Bejtkovsky (2016) confirms that an important
stimulus is the possibility of flexible work. Bennett et al. (2012) agree that they
expect closer friendships in the workplace and a more pleasant work climate, and
according to Sidorcuk and Chesnovick (2017), they also require flexibility.

The individual motivational factors examined were compared using a correlation
matrix. Unfortunately, due to its extensive size, the table of these correlations could
not be included in this article. Therefore, we present the strongest correlations here.
The highest correlation is between participation in staff meetings and knowing what
is happening in the organization (0.58). Participation in staff meetings is directly
related to being informed about organizational events. Generation Z places a
high value on transparency and open communication, which is essential for their
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engagement and motivation. Another high correlation is between the chance to do
quality work and feeling that one's work is important (0.52). For Generation Z, it
is crucial that their work has meaning and that they can perform quality work. The
feeling that their work is important directly supports their effort to maintain high-
quality performance. The correlation between working under strict supervision
and knowing that one will be punished for bad work is also strong (0.52). Strict
supervision is often associated with clearly defined rules and consequences for
mistakes. Generation Z may perceive this structure as a form of security and
predictability in the work environment. The fourth highest correlation was found
between corporate social responsibility and a good company reputation (0.48).
Generation Z evaluates companies not only based on their financial success but also
on their ethics and social responsibility, which increases the attractiveness of such
companies.

Furthermore, a factor analysis was carried out to identify key motives. KMO and
Bartlett's tests were first performed on the appropriateness of using factor analysis
for data from Generation Z. All conditions were met here, as the data in Table 4
show.

Table 4: KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.803
Approx. Chi-Square 905.373
Bartlett’s Test of Sphericity Df 231
Sig. 0.000

Source: Authors’ calculations

After the analysis, we identified six main factors that categorized a total of 22
motivational factors, which accounted for 58.5% (see Table 5). We only considered
components with a percentage representation higher than 4.5% Including only
those components with higher percentage increases the robustness and reliability
of the analysis. In this way, the risk of the results being affected by random or
minor factors is minimized, thereby increasing the credibility and accuracy of the
conclusions drawn.
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Table 5: Total number of variations above the 4.5% limit

T Extraction Sums of Squared Rotation Sums
Initial Eigenvalues . of Squared
Compo- Loadings . a
nent Loadings
0, - 0, -
Total A) of Cgmu Total A) of Cgmu Total
variance | lative % variance | lative %
1 5.711 | 25.957 25.957 | 5.711 | 25.957 25.957 3.331
2 2.149 | 9.768 35.726 | 2.149 | 9.768 35.726 3.182
3 1.493 | 6.787 42.513 1.493 | 6.787 42.513 2.517
4 1.260 | 5.727 48.241 1.260 | 5.727 48.241 4.089
5 1.218 | 5.536 53.776 1.218 | 5.536 53.776 1.401
6 1.051 | 4.776 58.552 1.051 | 4.776 58.552 1.164

Source: Authors’ calculations

Figure 1 shows the influence of the number of components on the predictive
value of the factor analysis. As more components are added, their contribution to
explaining the total variance decreases. Specifically, it shows that the number of
components starts to decrease very slowly from the second level. Thus, the figure
visually supports the decision to include only components with a percentage
representation higher than 4.5%, since additional components would only contri-
bute minimally to the overall variance explanation.

Figure 1: Effect of the number of components on the predictive value of the factor
analysis

Scree Plot

Eigenvalue
w

s
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Component Number

Source: Authors’ representation
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For Generation Z, which is known for its digital literacy, social engagement, and
search for meaningful work, the following components, according to Table 6, could
have a specific impact:

* Internal communication and work engagement: includes elements such as
participation in staff meetings, awareness of what is going on in the organization,
and agreement with the organization’s goals. Generation Z appreciates transparent
and open communication within the organization and employee engagement in the
common goals and values of the company.

* Work control and evaluation: there are elements such as being aware of
possible punishment for bad work, working under strict supervision, corporate
social responsibility, getting performance reviews, good company reputation, and
chances for promotion. This component reflects the balance between the control
and evaluation of employees and their integration into the corporate environment,
which positively affects work motivation and engagement. This generation may
prefer a balanced approach to assessment and control. However, working under
supervision could require flexibility and respect for individual work styles.

* Compensation and well-being: reflects elements such as good pay and provision
of adequate rest periods or coffee breaks. Generation Z emphasizes financial
rewards and work-life balance, which can contribute to their overall satisfaction
and performance.

*  Work motivation and personal development: these include elements such as
the opportunity to do interesting work, the perception of one’s work as important,
the chance to do quality work, respect for the individual, opportunities for
personal and self-development, and good relations with colleagues at work. These
elements support overall job satisfaction, employee engagement, and personal and
professional development in the work environment.

» Job stability and social security: it includes permanent employment, a large
degree of freedom at work (the possibility to work without direct supervision),
and the provision of pension and other social benefits. This component reflects the
employee’s needs for job stability, freedom at work, and security of social security,
which contributes to his overall job satisfaction and well-being. Stable employment
and the security of social security can be important to Gen Z, especially as they
seek economic and job stability.

*  Work autonomy and support: it covers elements such as a large degree of
freedom at work, good physical working conditions, and recognition from the boss
for quality work. A large degree of freedom at work and appreciation for quality
work can be important to Generation Z, as this generation often appreciates the
opportunity to work independently and to be recognized for their contribution.
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Table 6 identified the main areas of concern or need of Generation Z employees,
which can be useful for defining a strategy for human resource management and
improving the work environment. Graczyk-Kucharska and Erickson (2020) state
that HR departments should prepare to introduce or change values and culture in
the workplace, rather than expecting Generation Z to adapt to society.

An article by Nguyen and Ha (2023) discusses how internal communication affects
Gen Z engagement. It highlights the need for frequent, clear, and transparent
communication to keep these employees informed and motivated, which in turn
promotes a more engaged workforce. These conclusions are confirmed by the first
component of internal communication and engagement.

Table 6: Distribution of individual variables into components

Components
1 2 3 4 5 6
Participation in staff meetings 815

Variable

Know what is going on in the organization .674

Pension and other security benefits .304

Agreeing with the organization’s goals 495
Knowing that I will be punished if I do a bad job .828
Work under strict supervision .800

Corporate social responsibility .540

Getting a performance review 313
Good salary 814
Adequate rest time or coffee breaks 611

Good physical working conditions 304

An opportunity to do interesting work 77

To feel that your work is important 715

A chance to do quality work .642

Respect for me as a person .589

An opportunity for self-development and
improvement

.558

Good company reputation 408

Get along well with others at work 420

Permanent employment .868

A high degree of freedom at work (the ability to
work without direct or close supervision).

-.517

Chances of advancement 334

Praise from the boss when I do a good job -518

Source: Authors’ calculations



Petr Rehot, Jaroslav Vichota, Monika Marikova, Lukds Klarner « Work motivation...
456 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 443—464

Managers should ensure open and transparent communication through regular
staff meetings with management and internal newsletters. Furthermore, they
should involve employees in the process of setting team goals so that they feel
engaged and responsible for achieving the common values and goals of the
company, and also involve them in decision-making processes and solving team
projects. To fulfil this strategy, they can implement internal communication tools
such as Slack, Microsoft Teams, or intranet platforms. Generation Z also has a
different perspective on career ambitions than previous generations. They are
often entrepreneurial and want to create their own identity in the labour market.
Feedback also plays a much greater role with Generation Z. Young employees
want to regularly receive information about their work performance and find
out their weak and strong points. Constructive feedback or criticism helps
them to improve their performance and to be more satisfied at work, as stated
by Aggarwal et al. (2022), these factors are also part of the established second
component of work control and evaluation. Company management should
implement regular and constructive feedback with employees through 360-degree
evaluations that take into account not only performance but also personal growth
and contribution to teamwork. Furthermore, it should offer this generation a
flexible work environment that respects individual work styles, but at the same
time provides the necessary support and supervision when needed.

Proper compensation and benefits are among the main factors of employee
satisfaction from Generation Z. The worker requires fair financial compensation
for his effort, skills, and time, so salary is a key motivator. According to research
conducted by Built-In in 2020, 60% of Gen Z respondents said that money is
the foundation of success. This is also because this generation has experienced
an economic recession and has a strong inclination towards money and financial
security from an early age (Aggarwal et al., 2022). According to Csiszarik-Kocsir
and Garia-Fodor (2018), the motivation factors for this cohort are advancement
opportunities, higher salary, meaningful work, and a good team. This statement is
confirmed by us in the third and fourth components related to work motivation and
remuneration. Managers should offer competitive wages and bonuses that reflect
employee performance and contribution. They should also implement policies
promoting work-life balance, including flexible working hours and the option to
work from home. Generation Z also wants a diverse range of programs and training
aimed at personal and professional growth, such as workshops, online courses,
mentoring, and coaching.

This generation is motivated by the search for a dream job and opportunities to ex-
pand their skills (Magano et al., 2020), which corresponds to the fourth component
we identified. Binczycki et al. (2023) show that Gen Z employees prioritize job
stability and security, emphasizing the importance of stable employment, freedom
at work, and comprehensive social security benefits to their motivation and satisfac-
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tion. These variables are part of the fifth and sixth components. Management should
allow this generation a high degree of autonomy in their work tasks and encourage
innovative thinking and independence. Interns will also appreciate long-term em-
ployment contracts and clear opportunities for career growth. Managers should ap-
preciate them and recognize the quality of employees’ work, for example through
recognition programs, bonuses, or public praise. It is also a necessary condition to
ensure that the working environment is comfortable, safe, and equipped with the
necessary tools and technologies that will facilitate the work of employees.

The findings of this study are generally consistent with the results of previous
research on Generation Z motivation. As in studies by Bejtkovsky (2016), Lewis
(2022), and Csiszarik-Kocsir and Garia-Fodor (2018), financial remuneration,
respect, and opportunities for career advancement were identified as the most
significant motivational factors. This confirms that Generation Z places a high
value on both material and developmental aspects of work. The emphasis on
flexibility, autonomy, and self-development also aligns with findings by Bennett et
al. (2012) and Sidorcuka and Chesnovicka (2017), who highlighted the importance
of freedom and work-life balance for this generation.

However, certain results deviate from existing studies. The relatively low
importance attached to corporate social responsibility and the frequency of staff
meetings contrast with findings by Gabrielova and Buchko (2021) and Djafarova
and Foots (2022), who highlighted a stronger orientation among Generation Z
toward ethical and socially responsible employers. Similarly, the weaker impact of
relationships with supervisors on motivation differs slightly from the conclusions
drawn by Septiawan and Masrunik (2020). These discrepancies may stem from the
young age of respondents and their limited professional experience, as younger
employees tend to prioritise financial stability and career opportunities over
relational and ethical aspects of work.

While most international studies (e.g., Bencsik et al., 2016; Csiszarik-Kocsir &
Garia-Fodor, 2018) emphasise Generation Z’s preference for flexibility, autonomy,
and meaningful work over traditional financial motivators, our results suggest that
financial remuneration remains the dominant motivator (mean = 3.81), even ahead
of flexibility and meaningfulness. This finding indicates that in the Czech labour
market, where many respondents are at the beginning of their careers, financial
security and stability are still perceived as prerequisites for self-realisation.
Similarly, our respondents valued permanent employment and job stability more
than expected for this generation, which contrasts with studies suggesting their
tendency towards short-term employment or frequent job changes (Sidorcuka &
Chesnovicka, 2017; Gabrielova & Buchko, 2021).

Overall, the results were partly as expected and are consistent with the general
motivational profile of Generation Z identified in international studies. At the
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same time, they highlight the specific socio-economic conditions of young Czech
employees, for whom financial stability and job security play a more prominent
role than in most international contexts. This finding enriches the discussion on
cross-cultural differences in motivational factors among Generation Z employees.

6. Conclusions

The questionnaire survey showed that Generation Z places the greatest emphasis
on good financial remuneration, respect, and recognition as individuals and
opportunities for career growth. These factors are key for them when evaluating
the attractiveness of an employer. Gen Z prefers benefits that provide flexibility
and financial rewards. He values paid sick days, extraordinary bonuses, and 13th
salary the most. These benefits provide them not only financial stability but also
flexibility and care for their health. Generation Z is most motivated to change
jobs by higher financial rewards, job security, and meaningful work. Employers
who want to retain their young talent should provide competitive salaries, a stable
work environment, and offer meaningful work assignments. Correlations show that
Generation Z places great emphasis on transparency, meaningful work, clear rules
and consequences, corporate social responsibility, and interesting work content. A
strategy for working with Generation Z should include these strongest correlations.
In this way, managers can create a work environment that meets the needs and
expectations of this generation, leading to higher employee satisfaction, motivation
and loyalty.

The results of the factor analysis show that Generation Z emphasizes different
aspects of working life and the work environment. This information will allow
managers to better understand the needs and preferences of employees of each
generation, which can lead to the creation of more effective and targeted leadership
and human resource management strategies. Based on the identified motivation
factors and preferences of Generation Z, employers’ strategies should reflect the
needs and expectations of this generation. Here are some key points that could
be included in the strategy: improved internal communication and employee
engagement, flexibility and autonomy at work, work-life balance, development
opportunities, and career growth. Employers should support volunteer activities
and involvement in social projects. The inclusion of these factors can lead to a
better shaping of the work environment and benefits, which will contribute to the
retention and motivation of Generation Z employees. The implementation of the
recommended strategic areas can bring significant benefits not only to employees
but also to the organizations themselves, which will be able to better utilize the
potential of this young generation. Overall, this can lead to higher employee
motivation, engagement, and loyalty, which in turn will positively affect the overall
performance of the organization.
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For Generation Z, which emphasizes digital literacy, social engagement, and
meaningful work, a company’s strategy should be designed to meet their specific
needs and expectations. According to the research results, the company’s strategy
should include transparent communication and employee engagement, attractive
financial rewards, and work-life balance, as well as support for personal and
professional development. Providing stability and social security is also important,
along with a high degree of work autonomy and recognition of quality work. This
combination will contribute to the overall satisfaction, performance, and loyalty of
Gen Z employees. This strategy should be regularly reviewed and adjusted based
on feedback from Gen Z employees to ensure their continued satisfaction and
engagement in the work environment.

The limits of the given article are the sample size (142 respondents) and the
generalization of the results, the geographical limitation (only the Czech Republic),
the use of only a questionnaire survey, and the limited number of variables
(22 motivators). The selection of these variables was based on the literature
review and previous research, but may not include all relevant aspects of Gen Z
motivation. Other possible research directions could include conducting a more
detailed analysis of generational differences in preferences for work environment
and benefits, as well as an in-depth examination of the relationship between these
factors and overall job performance and employee satisfaction. In addition, it
would be interesting to investigate what strategies and initiatives employers can
use to effectively engage and motivate employees of different generations, which
could bring further insights into the field of human resource management and
organizational behaviour. Future research should involve a larger and more diverse
sample and combine quantitative and qualitative methods to yield more robust
and contextually relevant results. It could also be extended to include the Visegrad
Group (V4) countries, offering a broader Central European perspective and a more
comprehensive understanding of generational motivation across different socio-
economic and cultural settings. Although this paper provides valuable insights into
the motivation of Generation Z, its findings should be interpreted with caution due
to their limited generalisability. The conclusions reflect the specific cultural and
economic context of the Czech Republic and may not be directly transferable to
other national or organisational environments. Consequently, the results should be
regarded as indicative rather than universally applicable, and further cross-cultural
research is needed to confirm their wider validity.
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Motivacija za rad generacije Z u Republici Cegkoj

Petr Rehot', Jaroslav Vichota®, Monika Marikovd®, Lukds Klarner*

SaZetak

Organizacijski menadzeri suocavaju se s posebnim izazovima vezano za rad
razlicitih generacija unutar radne organizacije, od kojih svaka posjeduje specificne
vrijednosti, motivacije, vjestine i komunikacijske stilove. Trenutno, generacija Z,
najmlada medu njima, ulazi na trziste rada. U ovom radu procjenjuje se motivacija
za rad generacije Z koristeci podatke dobivene anketnim istrazivanjem. Uzorak se
sastoji od 142 predstavnika ove generacije, u dobi od 18 do 25 godina. Podaci su
analizirani primjenom faktorske analize kojom se identificiralo Sest kljucnih
motivacijskih cimbenika za zaposlenike generacije Z. Ti cimbenici su: interna
komunikacija i angazman na poslu; kontrola i evaluacija rada,; naknada i dobrobit;
motivacija za rad i osobni razvoj; stabilnost na radu i socijalna sigurnost; te
autonomija i podrska na radu. Rezultati pokazuju da Generaciju Z prvenstveno
motiviraju dobra financijska naknada, postovanje i priznanje, jasne mogucnosti za
napredovanje u karijeri te pogodnosti koje pruzaju fleksibilnost i stabilnost.
Razumijevanje osobina i preferencija generacije Z moze pomoci menadzerima da
stvore produktivnije radno okruzenje povecavajuci time njihovo zadovoljstvo i
ucinkovitost na radu.
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Relationships Between the Beneish M-Score
and Bankruptcy Models: Insights from Financial
Models in Czech Manufacturing Firms”
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Abstract

Many well-known cases worldwide demonstrate that even if companies appear
financially strong, their actual accounting reality may differ. Uncovering fraudulent
behaviour is difficult, so auditors, financial authorities, stock exchanges, etc., must
detect and eliminate it. This paper aims to determine the relationship between the
Beneish M-score model and two bankruptcy models, Altman’s Z-score and the
Czech INO5 model. It verifies if there are significant differences in how these
models classify firms, and whether the Beneish model aligns with them. The
application part focuses on the 3,568 firms from the Czech manufacturing industry
between 2015 and 2022, and uses the Bowker test for symmetry, working with
paired data. The Beneish model showed that 34% of enterprises are at risk of
fraud. The results of the analyses further confirmed the existence of systematic and
statistically significant differences between the classifications of companies
according to the Beneish model and the bankruptcy models Alman Z-Score and
INOS. Therefore, if companies tend to go bankrupt, it is not possible to determine
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whether they will tend to manipulate statements or not. Similarly, a tendency to
manipulate financial statements cannot be demonstrated in companies with good
financial health.

Keywords: Creative accounting, Beneish model, Altman model, IN model, Industrial
enterprises

JEL classification: G33, M41, M42

1. Introduction

The definition of fraudulent financial reporting is more or less uniform. The
International Standards on Auditing describe fraud as an intentional act committed
by one or more members of management, persons charged with the governance of
an entity, or by one or more employees or third parties, in which deception is used
to obtain an unfair or unlawful advantage.

Fraudulent financial reporting involves intentional misstatements, including
the failure to disclose amounts or figures that should have been disclosed in the
financial statements with the aim of misleading users of the financial statements.
It may be caused by management’s efforts to manipulate profits to affect their
perception of the entity’s performance and profitability. Such manipulation of
profits can begin with minor measures or inappropriate adjustments to assumptions
and changes in management’s judgments. Pressures and motives can lead to such
a number of interventions increasing to such an extent that fraudulent financial
reporting arises. Such a situation may arise where, due to pressure to meet market
demands or to maximise its remuneration based on performance, management
deliberately takes positions that lead to fraudulent financial reporting caused by
material misstatements in the financial statements. In some entities, management
may be incentivized to significantly reduce (material) profits to minimize tax
liability or increase profits to secure financing from the bank.

The study applies the Beneish M-score, a metric that employs financial variables
to discern instances of profit manipulation by companies, in conjunction with the
bankruptcy models of Altman Z-score and the Czech model IN 05.

2. Literature review

According to International Auditing and Assurance Standards Board (IAASB,
n.d.), fraudulent financial reporting is, for example, the manipulation of accounting
records or documents based on which the financial statements were prepared, the
incorrect presentation of events, transactions or material information in the financial
statements, or the failure to disclose them, or the intentional misapplication of
accounting principles relating to amounts, classification, presentation or method
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of disclosure. In addition, Schilit (2002) also includes the misuse of accounting
principles, the procedures used to measure, identify, report, and disclose business
transactions in fraudulent financial reporting. According to Zhou and Kapoor
(2011), fraudulent financial reporting has unfortunately become a common
economic and social problem with a rapidly growing negative impact not only on
investors, but also on the stability of domestic and global economies.

The meaning of the term fraud can vary depending on the situation and the person
defining it. One main fact emerges from the diverse definitions of fraud, namely
that, despite the obvious differences in the concept of fraud, fraud remains an
act that is usually committed against a company or a person, by an individual or
a group of individuals, for personal benefit or the benefit of their organization
(Owusu et al., 2022). Wells (2013) divides fraudulent financial reporting into
two subcategories, namely financial fraud and non-financial fraud, where the
subcategory of financial fraud further includes overvaluation of assets or income
in the form of accruals, fictitious income, concealment of liabilities and expenses,
misdisclosure and mispricing of assets, and undervaluation of assets or income.
Singleton and Singleton (2010) add that the most common type of fraud in financial
statements is associated with the overestimation of revenues, where, in some cases,
companies simply fabricate sales. Non-financial fraud is most often carried out
through internal and external documents.

To prevent fraudulent conduct, it is essential to have an ethical corporate culture
based on strong values, with management setting an example for employees
through their own conduct. However, according to the results of the Brennan and
McGrath (2007) investigation, in 71% of the cases examined, the CEO or chairman
of the board was responsible for fraud. For this reason, the prevention of financial
statement fraud must start at the top management level, according to the authors.
The fact is also confirmed by Kasztelnik and Jermakowicz (2024), who state that
the main perpetrators are CFOs and CEOs who aim to overestimate financial
profitability and hide the actual theft.

Manipulation of financial statements, often associated with creative accounting,
is a complex issue addressed in many professional articles. The topic of creative
accounting has been monitored since the second half of the last century. Still, the
boom of creative accounting is attributed to the period before the global financial
crisis in 2007 (Savova, 2021). Creative accounting is generally perceived from a
negative point of view, as the manipulation of financial statements to mislead the
users of those statements, as reported by Murineanu (2024), Khaneja and Bhargava
(2016), Khatri (2015), or Akpanuko and Umoren (2018). However, Strakova and
Zvarikova (2021) concluded that creative accounting can also help in certain
situations, such as avoiding bankruptcy by misleading users of financial statements.
Iredele et al. (2022) also see a favourable aspect in creative accounting, namely that
a company using creative accounting becomes more competitive in its operating
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market. However, different geographies perceive creative accounting differently
(Jones, 2021). It may be difficult, and sometimes impossible, for the parties
involved to discern the reality and effect of accounting manipulation of financial
statements, either due to insufficient knowledge and skills or an unwillingness to
engage in detailed analysis. This assertion is supported by the findings of Brennan
and McGrath (2007). The authors contend that identifying financial statement
manipulation is challenging due to the numerous methods by which it can be
executed.

The detection and manipulation of financial statements are complex processes
involving various methods and models. These methods are tested on real cases,
including modified accounting records to simulate creative accounting techniques
or fraudulent behaviour (Kouftilova et al., 2018). The methods are often combined
to increase efficiency in detecting manipulations in financial statements (Bina et al.,
2023; Denich, 2021; Drabkova, 2016; Durana et al., 2022; Blazek et al., 2020).

Detection of manipulation of financial statements is most often carried out using
publicly available data from companies’ financial statements, additionally, also
through non-financial information from public sources using several tools, such as
the use of analytical software, or mathematical and statistical methods in financial
statements (Gee, 2014), or machine learning methods (Bolton & Hand, 2002).
Detection models related to the detection of manipulation of financial information
presented in financial statements are described by Yurt and Ergun (2015), Strakova
(2020), and Bartov et al. (2000). Most of the detection models that make up the
theory of accounting quality and earnings management focus on centre on accruals
because accruals are easier to manage compared to earnings and cash flow (Yurt &
Ergun, 2015; Strakova, 2020).

Techniques, goals, and motivations of creative accounting in the Czech Republic
were investigated by, e.g., Honkova and Myskova (2024). The results indicate that
the predominant techniques employed are open accounting for additional sales,
deferral of deliveries, recognition of revenues from partial deliveries, and a change
in the value of inventories.

Common goals and motivations included reducing earnings volatility, supporting
stock prices, increasing revenue or cash flow, and creating a consensus forecast for
analysts’ earnings.

Manipulative interference with the financial statements affects the financial health
of the undertakings concerned to the benefit of the manipulator. In the standard
evaluation of corporate financial health, there is a concerted effort to minimise
subjectivity in selecting key indicators and their relative importance. In this
context, specialised creditworthiness and bankruptcy models are employed. From
this standpoint, it can be argued that creditworthiness and bankruptcy models
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created by financial analysts on real data of specific companies in specific countries
and times are more objective. It is posited that the models created can be used to
predict whether the company is generating profit or whether it is on the verge of
bankruptcy.

The first multivariate bankruptcy prediction model was developed by Altman in the
late 1960s. The original Altman Z-Score model (based on Multiple Discriminant
Analysis) has attracted the scientific community’s attention since its inception.
Its response to it has been to create countless competing models (Altman, 1968).
Since then, Prof. Altman and his team have been intensively refining the original
model through many modifications; for example, the ZETA® (Altman et al., 1977)
or model utilized the non-financial indicators (Altman et al., 2016). Further, a
great number of studies have focused on adapting or adjusting these models to the
conditions and environment of the national economy. In addition to modifying the
existing models, new models have been created. The first application of prediction
models to the Czech environment was made by Neumaierova and Neumaier (2005),
who determined four trustworthiness indices, i.e., IN95, IN99, INO1, and INO5.

3. Methodology and data

The paper aims to examine the interrelationship between the detection model of
financial reporting manipulation and the evaluation of companies using bankruptcy
models. The Albertina database, provided by Dun and Bradstreet (n.d.), was used
for the selected analysis. In the time period 2015 to 2022, a field according to the
NACE classification — section C, the manufacturing industry was chosen. This
section includes the mechanical, physical, or chemical transformation of materials
or components into new products (goods). The production process results in either
finished products intended for use or consumption or semi-finished products
intended for further processing (Cesky statisticky ufad, n.d.). Financial statements
were obtained from a stable sample of 3,568 enterprises (i.e., 24,976 records for the
selected period). The theoretical basis consists of scientific publications and other
sources listed in the list of sources.

The Beneish M-score was chosen as the selected model for detecting manipulation
of financial reporting. It uses a set of financial variables to identify whether a
company has manipulated its profits. The model was developed based on the
assumption that there is a correlation between specific financial values and cases of
financial fraud. This makes it possible to identify companies that engage in profit
management practices. The initial model included five variables and was designed
to evaluate the likelihood of profit manipulation between companies with a large
discretionary temporal resolution (Beneish, 1997). Concerning the structure of the
financial statements of Czech companies, where the type breakdown of the profit
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and loss account is primarily reported, the evaluation was carried out using a model
with 5 indicators.

M-score = -6.065 + 0.823 x DSRI+0.906 x GMI + 1
+0.593 x AQI + 0.717 x SGI + 0.107 x DEPI (1)

where:

DSRI = days’ sales in receivables index; GMI = gross margin index; AQI = asset
quality index; SGI = sales growth index; DEPI = depreciation index.

The M-score threshold is -2.22. If the calculated M-score for a given company
is lower than the stated limit value, it is unlikely that the company would be a
manipulator of accounting data. Otherwise, if the calculated M-score is higher than
the stated limit value, the company is likely engaged in purposeful manipulations in
its financial statements.

Regarding the bankruptcy models under consideration, the Z-score model (1983
edition) has been selected for its established global recognition and utilisation in
academic and professional contexts. Altman (1983) established cut-off points for the
interpretation of this variant of the Z’score, which categorizes companies into three
risk zones: the safe zone (Z’-score > 2.7), the grey zone (1.2 < the Z’-score < 2.7)
and the distress zone (Z’-score < 1.2), in which companies with a Z-score of less
than 1.2 are considered to be in financial distress and have a high probability of
bankruptcy within the next two years.

IN 05 was chosen as a model presenting typical conditions for the Czech Republic
(Neumaierova & Neumaier, 2005):

INO5 =0.13 x x, +0.04 x x, + 3.97 x x, + 0.21 x x, + 0.015 x x, )

where:

x, = assets / liabilities; x, = EBIT = interests; x, = EBIT / assets; x, = revenue / asset;
X5 = current assets / short-term liabilities and maximum value of variable x, is 9.

If the resulting value of the IN 05 index is higher than 1.6, then the company creates
value, and if it is lower than 0.9, the company does not create value but destroys it.
A grey zone is defined between the limit values. This model is presented with a full
calculation methodology due to its specificity in the conditions of the Czech Republic.
Companies that either create value or are loss-making were selected for the analysis.
Companies classified in the grey zone were excluded from further analysis.

Numerous global cases have shown that even when companies appear financially
strong; their accounting reality can be significantly different. This discrepancy is
at the core of the conflict between owners and managers (Wells, 2013), which is
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described in detail in the Agency Theory'. Within this theory, managers exhibit a
strong motivation to manipulate financial statements in order to meet targets set
in bonus plans, secure additional financing, or prevent a decline in the company’s
market value. For this reason, our primary research question is the theoretical and
empirical connection between earnings manipulation detection models (Beneish
M-score) and bankruptcy prediction models (Altman Z-score and IN 05), aiming to
increase the predictive power and complexity of financial analysis.

For statistical testing, the following null hypotheses have been formulated:

* HO1: The classification of enterprises according to the INO5 and Altman
Z-score models is symmetrical, i.e., there are no systematic differences
between the models in categorizing the companies.

* H0O2: The classification of enterprises according to the Beneish model and
the INO5 model is symmetrical, i.e., there are no systematic differences in
results between these models.

* H03: The classification of companies according to the Beneish model and
the Altman model is symmetrical, i.e., there are no systematic inconsistencies
in the classification of corporate risk.

The rejection of any of the hypotheses mentioned above will be interpreted as
evidence of the existence of a systematic difference between the classifications
of the respective models. For statistical comparison, the hypotheses were adapted
according to a more detailed specification of the set of enterprises, based on the
key indicators: turnover, total assets, and debt percentage. Each indicator was then
divided into four quartiles, thus enabling the consideration of companies‘ varying
size and risk profiles in the multidimensional analysis.

Table 1: Descriptive statistics on variables used for classification

Variable Average Minimum Maximum Stapdgrd
deviation
Assets (in ths. CZK) 501 971,76 3 82 486 364 2 095 505,86
Turnover (in ths. CZK) 660 192,21 0 167 734 155 3217 301,26
Debt (%) 0,54 -15,98 558,99 3,78

Source: Author’s calculations based on Albertina database (2015-2022)

! The basic idea comes from Smith’s (1776) An inquiry into the nature and causes of the wealth of
nations. W. Strahan and T. Cadell.
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The Bowker symmetry test was selected to test the hypotheses, which is an
extension of the McNemar test for paired data with more than two categories
(Bowker, 1948). The test is suitable for paired categorical variables with the same
set of values. It examines whether the transitions between categories in both models
are symmetrical, i.e., whether the models do not systematically differ in how they
are classified. In this study, the objective was to ascertain the existence of any
potential interdependence between the outcomes of one model and those of another.

A chi-square test of independence was performed in addition to the Bowker test to
compare the results of the Altman Z-score and INOS5 models, which have the same
category structure. This makes it possible to verify whether there is a statistically
significant relationship between the classifications of farms according to these two
models. At the same time, Cramer’s V was calculated to evaluate the strength of
this dependence. All calculations were performed in RStudio.

4. Results and discussion

When applying the standard M-score threshold (—2.22) to the studied sample of
Czech companies, the model identified 34% of the monitored companies as likely
financial reporting manipulators (i.e., companies with a high risk of fraud). The
remaining 66% of the monitored companies were not identified by the model as
suspected of manipulation and therefore fell into a low risk of fraud.

For a more detailed analysis of the relationship between the probability of
accounting manipulation and the structural characteristics of firms, the firms were
divided into quartiles according to the amount of debt, assets and turnover (quartile
1 depicts 25% of firms with the lowest values, quartile 4 depicts 25% of firms with
the highest values). In each category, the frequency of observations classified as
probable manipulators and unlikely manipulators according to the Beneish M-score
was recorded. This situation is shown in Table 2.

Table 2: Categorization of M-score by company size

Probability of manipulation
NO | YES

Indebtedness

Probability of manipulation
NO | YES

Assets

Probability of manipulation
NO | YES

Turnover

Quartile

4096 (66 %)

2138 (34 %)

2183 (35 %)

4051 (65 %)

2082 (33 %)

4152 (67 %)

4555 (73 %)

1 679 (27 %)

4226 (68 %)

2008 (32 %)

4307 (69 %)

1927 31 %)

4365 (70 %)

1 870 (30 %)

4922 (79 %)

1313 (21 %)

4916 (79 %)

1319 (21 %)

1
2
3
4

3482 (56 %)

2752 (44 %)

5167 (83 %)

1067 (17 %)

5193 (83 %)

1041 (17 %)

Source: Author’s calculations based on Albertina database (2015-2022)
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A 5S-parameter model was used for the evaluation. Czech accounting standards
primarily allow for the reporting of costs and revenues in the income statement
according to type. Alternative purpose-based reporting is permitted. However, this
approach requires internal classification of costs based on management accounting,
which is then transferred to financial accounting for reporting purposes. This
is reflected here in the SGAI indicator, which captures administrative costs. The
current state of purpose-based reporting is, therefore, voluntary and is practiced by
companies only in very exceptional cases. It can only be found in large companies
that report according to IFRS. It is mandatory only for companies listed on public
markets. A similar topic was also addressed by Dimitrijevi¢ and Danilovi¢ (2017),
for example. The disparities in outcomes between the 5-parameter and 8-parameter
models are addressed in the research by Durana et al. (2022) or Srebro et al. (2021).
In this study, Durana‘s findings are evaluated concerning alternate perspectives, as
outlined in the works of Wiszniowski (2020) and Timofte et al. (2021). The choice
of a suitable model depends on several factors, such as time series, number of
companies, sectors, but also the propensity of the environment to tax evasion.

Companies with the highest indebtedness are more likely to have accounting
manipulation, though this is also true of companies with lower indebtedness. This
could be due to management pressure on highly indebted companies to report
better results, while low-debt companies might do better to obtain more bank
loans. In companies classified by assets and turnover, the probability of accounting
manipulation decreases with increasing size.

Although there are a number of models suitable for identifying creative accounting,
the Beneish model is one of the most widely used worldwide. Its effectiveness is
confirmed by a study by Shakouri et al. (2021), according to which it achieved a
success rate of up to 73% in detecting fraudulent behaviour. The calculations
performed in the study by Srebro et al. (2021) only exceptionally exceed the 40%
threshold for the possibility of fraud. Svédbova et al. (2020) adjusted the Beneish
M-score and created their model for detecting fraudulent behaviour, with a
success rate of 32.7% for identifying manipulative behaviour, while that of non-
manipulative behaviour was 38.4%.

Consistent with the abovementioned papers, Bina et al. (2023) indicate a higher risk
of using creative accounting methods for credit-burdened enterprises. The study,
which relies on the outputs of the prevailing model, identifies that the manipulation
of financial statements is predominantly observed in farms facing bank credit
constraints. This group of enterprises may also be more inclined to engage in
creative accounting practices. Concerning the tested bankruptcy models, they state
that the INO5 and Z-score models primarily concern themselves with liquidity,
debt, and profitability ratios. Enterprises with a high proportion of assets that are
also indebted do not perform well in terms of liquidity and at the same time only
achieve a low return on assets, which worsens the enterprise’s overall performance.
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4.1. Comparison of models for assessing financial health: Altman Z-Score and
INO0S

The course of the financial health of the analysed companies within the monitored
period is shown in Figure 1. The individual boxes show the results achieved by
the INO5 model and Altman Z-Score in the individual monitored years. The
graph clearly shows differences in the values achieved, where IN 05 achieves
larger ranges between the maximum and minimum values, while Z-Score is more
consistent. When evaluating the mean values (in our case, it is the median), IN
05 shows more balanced results. In the Z-Score, it is possible to identify higher
median values achieved in 2015 and 2016, corresponding to a higher proportion of
enterprises classified as financially healthy. Overall, the most balanced values of
bankruptcy models were reported in 2020, identically for both models used.

Figure 1: Financial health according to Altman Z-score and IN0O5

800

600
400
200

0t o @E”]Eﬂ @ @ o @ @ % [%]c@

-200 |

-400

-600 |

-800

IN2015 IN2016 IN2017 IN2018 IN2019 IN2020 I[N 2021 IN 2022
22015  Z2016 Z2017 Z2018 Z2019 Z2020 Z2021 Z2022

Source: Author’s calculations based on Albertina database (2015-2022)
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Furthermore, it was tested whether the classification of models according to Altman
and INOS is symmetrical, i.e., there are no systematic differences between these two
models in classifying enterprises into individual categories. For a better overview, the
division of companies in our group into individual categories is shown in Table 3.

Table 3: Categorization of companies according to Altman Z-score and INO5

Classification Altman Z-Score INO5
Tendency to bankruptcy 1621 6.5% 5405 21.7%
No tendency to bankruptcy 16 475 66.1% 11923 47.8%
Grey Zone 6 841 27.4% 7 609 30.5%
On the whole 24 937 100% 24 937 100%

Source: Own calculations based on Albertina database (2015-2022)

The chi-square of the independence test was used to determine the degree of
agreement between the classifications of enterprises according to Altman Z-score
and the Czech INO5 model. This test evaluated the data as a whole, comparing
the aggregate values of individual classifications. A chi-square independence test
was used to determine the agreement between enterprise classifications according
to Altman Z-score and the Czech INO5 model. This test evaluated data as a
whole, comparing the aggregate values of individual classifications. The results
(test statistics (y%?): 2808.42, degree of freedom [df]: 2, p-value: <0.001) rejected
the hypothesis of no systematic differences between classifications, proving a
connection between the INO5 model and Altman Z-score. Cramer’s coefficient
V = 0.237 indicates the relationship’s weak to medium strength, showing models
are not interchangeable.

The relationship between the INO5 and Altman Z-score models was also analysed
through paired comparison. The results of the Bowker symmetry test (¥ test
statistics = 784.907; degrees of freedom = 2; p-value < 0.001) led to the rejection of
the HO1 null hypothesis. This result points to statistically significant and systematic
differences between the classifications of enterprises according to both models.

Both models operate within the ratio analysis framework, utilising sales and EBIT
to total assets as key performance indicators. However, a distinguishing aspect
of each model lies in the distinct variables employed to calculate liquidity and
indebtedness. Another factor to consider is the width of the grey zone interval, while
for the INO5 model, this interval is more than half as narrow. It is also necessary
to consider the conditions under which the model was created. INOS is directly
applicable to the Czech economic and accounting requirements. Consequently, the
result of this model should be accorded greater weight than Altman Z-score, which
is a foreign product (Bina et al., 2023).
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4.2. Comparison of the Beneish model and IN05

An overview of the distribution of companies into individual categories was created
in Table 4 to test another hypothesis. This hypothesis examined whether there are
differences between the Beneish model and INOS.

Table 4: Categorization of companies according to INO5 and Beneish

Classification Unlikely manipulation | Probable manipulation
Tendency to bankruptcy 2 044 (12%) 3361 (19%)
No tendency to bankruptcy 4 097 (24%) 7 826 (45%)

Source: Author’s calculations, Albertina database (2015-2022)

Based on the performed Bowker symmetry test for all enterprises (without their
classification) according to the Beneish model and the INO5 model, excluding
the grey zone, the following results were obtained: X? = 72.63, df = 1, p < 0.001.
The p-value obtained is significantly lower than the commonly used significance
levels, which means the H2 null hypothesis is rejected. This result suggests
the existence of statistically significant and systematic differences between the
classifications of enterprises according to the Beneish model and the INO5 model.
Therefore, if companies tend to go bankrupt (31% of companies), it is impossible
to determine whether they will tend to manipulate statements. Similarly, a tendency
to manipulate financial statements cannot be demonstrated in companies with good
financial health (69%).

Using all three selected classifications (i.e., assets, turnover, indebtedness), the
resulting values were identical to the analysis of the unsorted set. Only the results
for companies in the second quartile by turnover appeared to be interesting. It
was revealed that the models do not show systematic differences in results (at a
significance level of 1%). The resulting values in this case were: X?* =5.69, df = 1,
p=0.017.

4.3. Comparison of the Beneish model and Altman Z-score

The next step investigated whether there are systematic differences between the
Beneish model and the Altman model. The results (test statistics X2 = 3,549.00,
df = 1, p < 0.001) rejected the null H3 hypothesis in favour of the alternative,
i.e., that there are statistically significant and systematic differences between the
classifications of enterprises according to the Beneish model and the Altman model.
There are, therefore, consistent discrepancies in the classification of enterprises into
risk categories. The division of companies into individual categories is shown in
Table 5.
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Table 5: Categorization of companies according to Altman Z-score and Beneish

Classification Unlikely manipulation | Probable manipulation
Tendency to bankruptcy 834 (5%) 787 (4%)
No tendency to bankruptcy 5509 (30%) 10 966 (61%)

Source: Author’s calculations based on Albertina database (2015-2022)

The rejection of the H3 hypothesis suggests the presence of consistent discrepancies
between the Beneish model and Altman Z-score model in classifying enterprises
into risk categories. Consequently, it is not feasible to ascertain, based on financial
health, whether a company will have a propensity to manipulate financial
statements. Following the findings of this study, Agustia et al. (2020) suggest that
there is an absence of a relationship between bankruptcy risk and profit-management
behaviour when firms implement one of two business strategies involving cost
management differentiation, thereby mitigating the risk of bankruptcy. However,
it should be noted that the risk of bankruptcy is subject to change throughout
a company’s lifecycle (Khanh & Thu, 2019), and the manipulation of profits
can be more significant during the initiation and decline phase (Hussain et al.,
2020). In contrast, a study conducted in the V4 countries demonstrates that profit
manipulation is prevalent in companies experiencing financial distress and in the
grey zone (as defined by Altman Z score), where the financial future of a company
is impossible to predict (Valaskova et al., 2021).

The present study did not identify any correlation between companies experiencing
financial distress and the presence of links. Valaskova et al., 2021have stated that
the Beneish M-score was combined with Altman Z-score in two models based on
discrimination analysis. These models were applied to a sample of 11,105 business
relationships, revealing significant relationships between these financial situations. It
has been demonstrated that businesses confronted with financial challenges, or those
operating within the so-called grey zone, tend to manipulate profit. Another similar
analysis was conducted by Parikh (2024), who selected five Indian pharmaceutical
companies as a sample. The results indicated minimal risk of financial manipulation
in most companies, with one company showing sporadic high-risk years, which raises
some concerns but does not significantly threaten its overall financial stability. In
contrast, Rossi et al. (2020) found the opposite dependence. The findings from the
case study indicate that financial instability is a predictor of bankruptcy. However, it
is also a factor that hinders effective profit management.

5. Conclusion

The analysis of the detection of possible manipulation of financial statements was
carried out in a sample of more than 3.5 thousand Czech industrial companies over
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a seven-year period. The Beneish model showed that the risk of fraud could be
identified for 34% of the companies in the total set of enterprises. If the analysis
was extended to include a more detailed classification of companies, then in terms
of the amount of assets and turnover, the trend is such that the probability of
manipulation with accounting data decreases with the company‘s increasing size.
In the case of sorting by indebtedness, the companies with the highest indebtedness
and the companies with the lowest indebtedness have the highest probability of
manipulating accounting.

The Bowker symmetry test was used to evaluate the relationship between the
Beneish model and the bankruptcy models (Altman Z-Score, INO0S5), which
indicated the existence of statistically significant and systematic differences
between the classifications of companies according to the Beneish model and the
Altman Z-Score and INO5 models. Therefore, if companies tend to go bankrupt, it is
impossible to determine whether they will tend to manipulate statements. Similarly,
a tendency to manipulate financial statements cannot be demonstrated in companies
with good financial health. Therefore, it is not possible to determine on the basis of
financial health whether the company will tend to manipulate financial statements.
The rejection of the hypotheses indicates consistent discrepancies between the INOS
and Altman Z-score models in classifying enterprises into risk categories. This
discrepancy may be due to the different constructions and orientations of the two
models — INO5 is a model developed for the Czech business environment, which
emphasizes specific financial indicators relevant to the local market; The Altman
Z-score is an internationally recognized model that uses a combination of several
financial ratios to predict bankruptcy, but may have limited accuracy when applied
to different economies or industries.

The present research adopts an innovative approach to examining the interrela-
tionships between models. This approach facilitates the evaluation of agreement
or the incompatibility of classifications at the individual companies‘ level. This is
in contrast to other research based on data aggregations, which can create biases.
The methodology employed in this study is the Bowker test, which functions with
paired data, i.e., classifications of a specific company according to different models,
while each unit is analysed separately in all periods.

The main limitation of our study is the use of the five-parameter Beneish model
rather than the more comprehensive eight-parameter version. This choice was
necessary to ensure the robustness and representativeness of the sample, as it
allowed us to analyse a set of more than 3,500 companies, most of which are not
publicly listed — an analysis that would not have been feasible using the eight-
parameter model. Importantly, prior research has shown that the five-parameter
model exhibits similar trends comparable to the eight-parameter model (see,
e.g., Srebro et al., 2021; Durana et al., 2022). We also recognize that Beneish’s
model was originally developed within the US GAAP accounting environment.
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Nevertheless, several previous studies have successfully applied it in other
accounting systems, including the European environment. Although differences
between US GAAP and Czech accounting regulations may affect the absolute
values of individual indicators, they are unlikely to affect their mutual relationships,
which are central to the objectives of this analysis.

One of the main directions for further research would be an international or cross-
sector comparison of the results obtained using Beneish’s model. Such a comparison
would make it possible to assess the extent to which the model’s informative value
differs in different accounting, institutional, and sectoral conditions.
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Odnosi izmedu Beneishovog M-rezultata i modela bankrota:
Primjeri financijskih modela u ¢eSkim proizvodnim poduzeé¢ima
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Marie Vejsadova Dryjovd®

SaZetak

Mnogo je poznatih slucajeva diljem svijeta koji pokazuju da cak i tvrtke koje
izgledaju financijski jake, njihova racunovodstvena stvarnost moze biti drugacija.
Tesko je otkriti manipulativno ponasanje, pa ga revizori, financijske vlasti, burze
itd. moraju detektirati i eliminirati. Ovaj rad ima za cilj utvrditi odnos izmedu
Beneishovog M-rezultata i dvaju modela stecaja, Altmanovog Z-rezultata i ¢eskog
INO5 modela. Provjerava se da li postoje znacajne razlike u nacinu na koji ovi
modeli klasificiraju tvrtke i je li Beneishov model uskladen s njima. Aplikacijski
dio fokusira se na 3568 tvrtki iz ceske preradivacke industrije izmedu 2015. i 2022.
godine te koristi Bowkerov test simetrije, radeci s uparenim podacima. Beneishev
model pokazao je da je 34% poduzeca u riziku od prijevare. Rezultati analiza
dodatno su potvrdili postojanje sustavnih i statisticki znacajnih razlika izmedu
klasifikacija tvrtki prema Beneishevom modelu i modelima stecaja Alman Z-Score i
INO5. Stoga, ako tvrtke imaju tendenciju bankrota, nije moguce utvrditi hoce li biti
sklone manipuliranju izvjestajima ili ne. Slicno tome, tendencija manipuliranja
financijskim izvjestajima ne moze se pokazati u tvrtkama s dobrim financijskim
zdravljem.
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“The eyes are the windows to the brain”:
pupillometry and eye fixation patterns in
smartphone product communications”
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Abstract

Monitoring eye movement has been proven crucial for understanding consumer
behaviour, and pupillometry can indicate whether the stimuli cause much
confusion in the brain. This research examined the impact that smartphone
promotional messages have on the brain'’s cognitive demands and analysed the
visual attention that those received. In the realm of neuromarketing, this study
explored the smartphone industry and its advertising impact on Greek consumers,
as well as its effect on their mental workload levels measured through pupil
dilation. An eye tracking device with a comparative questionnaire were used to
investigate these topics, with their results from a final sample of 31 people (17
female and 14 male) agreeing with a large body of the pre-existing literature,
which suggests that, although men and women might have slightly different
approaches to this product category, they mostly have similar biometric results.
The stimuli included 10 images containing promotional content from five brands
(Sony, Apple, Realme, Xiaomi, Samsung). After the detailed analysis of the eye
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tracking results that included fixation and pupil metrics and their comparison with
the correlated literature, the study concluded that the appearance of the
smartphone is the element that attracts the customers’ visual attention the most
and that the tested material generally did not demand considerably high amounts
of mental workload to be processed. Ultimately, it highlighted the importance of
implementing a combination of implicit and explicit research methods to gain a
comprehensive understanding of the impact of product advertising on visual
attention and mental effort, having additional academic and practical implications.

Keywords: product advertising, eye tracking, mental effort, visual attention, pupil
dilation

JEL classification: M31, M37, D12, D87

1. Introduction

To provide a comprehensive foundation for the study, this introductory chapter
outlines the broader context in which the research is situated and clarifies the
key industry dynamics and methodological considerations that shape the analysis
presented in the subsequent sections.

1.1. Smartphone industry and challenges

In Greece, there are more than 14 million mobile connections (corresponding to
135% of its population) (Kemp, 2021), but there are no known studies that have
investigated consumer behaviour in the smartphone industry using neuromarketing
methods. Within this extremely competitive field, companies are investing
significant amounts of money in promotion to gain an advantage over their
competitors (Jae, 2011). Hence, there is certainly a necessity for more extensive
investigation into consumer behaviour, and the advertising impact on their decision-
making using implicit methods, as high-tech brands have to compete in a precarious
market (Msaed et al., 2017; Yang & Gabrielsson, 2017). The key question in this
study was how smartphone brands can gain knowledge about attention and their ads
by using eye-tracking methods.

1.2. Eye-tracking method and research query

Based on the review of current literature, it appears that this is one of the first studies
to attempt the testing of promotional messages and images coming from brands of
the smartphone industry in the Greek market, by using an eye tracking device; that
is to say that it attempted something similar to what Bang and Wojdynski (2016)
examined in their research, where they tested the product category of coffee shops
and their venture of marketing in form of online banner ads, in which they observed,
and recorded with an eye tracker, customers’ division of attention and their reactions
to the tasks of personalised versus non personalised ads and of different demands of
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mental effort. In more detail, for the needs of this paper five of the most powerful
technological brands (i.e., Apple, Realme, Samsung, Sony and Xiaomi) and certain
of their latest smartphone models were examined, to investigate a form of their
commercial efforts, in terms of the interest they gained and of the participant’s brain
response with the levels of mental workload that those evoked.

The eye-tracking method is preferred over other neuromarketing tools due to
device mobility and its ability to provide a wide range of accurate data about
visual attention. After all, people’s eyesight is what captures the vast majority of
the information coming from their surroundings and the extraneous sources (Hahn
et al.,, 2016). Adding to that, another important reason is that it can profoundly
detect biometric data that were completely inaccessible with traditional marketing
(Mansor & Mohd Isa, 2018), especially about pupil dilation (a metric generally
known as pupillometry) which is corroborated to be a reliable indicator of people’s
magnitude of mental efforts and of their implicit cognitive procedures (Diede &
Bugg, 2017; Hahn et al., 2016; Sirois & Brisson, 2014).

In detail, the research query was divided into 4 different sub-questions as follows:

*  RQI: Do smartphone ads implicitly demand significant levels of mental
effort provoking big amounts of cognitive load?

* RQ2: Which of the smartphone’s elements are attracting important interest
and attention?

*  RQ3: Are there any differences in these results between men and women,
and if yes, to what extent?

* RQ4: Do the implicit results of the eye tracker differ and/or contrast with
the self-reported answers?

These four research questions were carefully developed to align with the study’s
overarching objectives: (1) to identify which ad elements most effectively attract
attention among Generation Z consumers, and (2) to explore how smartphone
advertisements engage cognitive resources through implicit neuromarketing
metrics. By combining biometric data (eye-tracking and pupillometry) with self-
reported responses, the study aims to provide a comprehensive understanding of
both unconscious and conscious consumer reactions to smartphone advertising.

2. Literature review

Neuromarketing is an emerging field of research that combines experimental setups
with neuroscientific methods in order to understand consumer behaviour, untangle
their emotions and unconscious motivators of the decision-making (Ozbeyaz, 2021;
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Nyoni & Bonga, 2017). The brain is connected with every vital function of the
human body, and it is where any thought, emotion, feeling and attitude is generated,
hence it is the main focus of neuromarketing and generally the most significant tool
for uncovering and understanding the human behaviour (Davis et al., 2017).

More specifically, it is considered to be suitable for advertising or marketing
research, as it provides unique biometric information and results (Rawnaque et
al., 2020). Neuromarketing studies utilise tools and devices such as the functional
magnetic resonance imaging (fMRI) a technique that measures brain activity
by detecting changes in blood flow, the electroencephalography (EEQG), the
Magnetoencephalography (MeG), Galvanic Skin Response (GSR), eye-tracking
devices and others to get real-time answers about the decision-making issues
(Nyoni & Bonga, 2017). Its main purpose is not to replace the traditional marketing
techniques (e.g., surveys), but to expand the knowledge of the consumers’ buying
decision with insights about their emotional and psychological state, using
biometric data that traditionally were obscure under the self-reported answers
(Aldayel et al., 2020; Hakim & Levy, 2018; Kumar et al., 2019; Tomkova et al.,
2020; Venkatraman et al., 2015; Yadava et al., 2017); and thus Fortunato et al.
(2014) claim that neuromarketing’s significance is highlighted by its ability to fulfil
that purpose to fill the gaps left by traditional marketing research.

2.1. Smartphone industry characteristics

In the smartphone industry, it is easy to assume that customers do not have to
choose based solely on sensory preferences, such as taste or appearance, they must
consider their needs more thoughtfully to find the most suitable high-tech product
for themselves (Chen et al., 2016; Hie et al., 2017). As a result, brands are providing
new smartphone models in a short period of time from each other, whilst they are
trying to increase their market share in a very competitive marketplace (Wong et al.,
2019). Consumers are attracted by specifications such as the speed of the processor,
the camera’s quality, or the battery’s capacity (Rajasekaran et al., 2018), but in
different regions and cultures, such factors that affect the brand-switching behaviour
of smartphones users can vary in significance (Ling et al., 2018; Satriawan &
Setiawan, 2020). Other researchers suggest that the appearance of the smartphone
has a notable influence on creating customers’ attitude towards it and on their
overall satisfaction, but there are still some more complex motivators that form
their buying decision (Kim et al., 2016; Wong et al., 2019). Accordingly, Yeh et al.
(2016, p. 253) tried to uncover the factors that lead to brand loyalty for smartphone
users and found that functional, emotional and social value are positively related
with it, but Wong et al. (2019, p. 237) later supported that the functional value is
less effective on preventing brand switching behaviours. Other papers claim that
the convenience of use, the social communication and self-expression capabilities
(including the device’s look and its attractiveness) are features which can be very
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significant for luring customers of high-tech products (Al-Kwifi, 2016; Lau et al.,
2016; Lee et al., 2011).

Furthermore, the price of the smartphone is a determinant of the perceived quality
and, thus, it is a decisive attribute of the customer’s intention to buy (Bharat,
2021Satriawan & Setiawan, 2020; Zahid & Dastane, 2016). Simultaneously, the
electronic word of mouth (eWOM) contributes significantly on the decision-making
in favour of a smartphone purchase (Alrwashdeh et al., 2019). Contrariwise, there
are studies that found eWOM to have no impact on the customer buying decision
and then studies that although recognized eWOM as a positive contributor at the
time of the purchase decision, they distinguished it from viral advertising which
was considered to be much more important for enhancing the purchase intention
(Sawaftah et al., 2020).

Consequently, with the continuous need for discovering and distinguishing the
functions that really matter for the consumer (Kim, 2016), the question of how
a marketing campaign can be effective and provoke the right emotions to the
customer elicits (Baraybar-Fernandez et al., 2017; Kun et al., 2017; Vallejo et al.,
2019); whilst it is also known that companies spend great amounts of resources for
promotion and advertisements (Golnar-Nik et al., 2019; Kumar et al., 2019; Yadava
et al., 2017; Zahid & Dastane, 2016).

2.2. Research gaps and perceptual differences between males and females

Most of the existing literature about advertising in general is mainly based on
the answers that customers give on self-reporting forms, in which they express
their feelings and decisions in their own words; but eventually, many of their
decisions are being taken unconsciously, and sometimes it is even difficult for
them to understand and describe the exact emotion they are experiencing at any
moment (Baraybar-Ferndndez et al., 2017). Thus, the smartphone market should be
investigated in greater depth regarding advertising and its impact on the decision-
making, in order to achieve and produce the best marketing mix possible (Zahid &
Dastane, 2016).

Adding to that, at the present time there is still a general absence of understanding
and reporting on the overall consumer behaviour as regards to the smartphone
industry (Bharat, 2021), and notably most of the studies about it ignore the impact
of advertising on their buying behaviour (Chine et al., 2019). For that reason,
there have been some studies which call for further research about other reasons
that could lead customers to switch their smartphones (Oh & Park, 2020), except
from contributors such as convenience, brand name and social influence that can
influence the customer’s purchase intention (Golnar-Nik et al., 2019; Kaushal &
Kumar, 2016).
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As regards the gender variable, according to Boscolo et al. (2020, p. 301), there
have been many studies which have proven that between the two genders (males
and females) there are variations both in the evaluation process of advertising and
in the attitudes towards them. He et al. (2021, p. 1541) also highlighted that men
and women show different preference in products and advertisements, which are
often created separately from brands in order to address the needs of each gender
respectively.

Duan et al. (2021, p. 5) did find some differences in the cognitive fluency between
the two genders. Similarly, other studies mentioned variations between male and
female results (Aymerich-Franch, 2014; Boscolo et al., 2020; Vecchiato et al.,
2014), but at the same time there is need for more extensive research for advertising
effects on the two genders (Aymerich-Franch, 2014; Baraybar-Fernandez et al.,
2017; Cartocci et al., 2016; Sawaftah et al., 2020;Stetko et al., 2021), especially
with using and implementing neuromarketing approaches to capture their response
to the marketing stimuli (Boscolo et al., 2020; Goodrich, 2014).

3. Methodology

This paper employed a methodology that transformed raw eye-tracking metrics into
original interpretations, offering a fresh perspective on the field of studies about
high-tech products and smartphone advertisements. This approach is sufficient to
classify it as qualitative research (Sandelowski, 1995). With purposive sampling, it
is expected that the selected sample will provide singular and plentiful individual
information (Etikan et al., 2016). The nature of the study required participants
with specific characteristics, and by using the number of subjects suggested in the
literature, the results could be replicated and transferred to the typical population
with similar traits (Gheondea-Eladi, 2014).

More specifically, smartphones are one of the most appealing high-tech products for
the younger generations (Golnar-Nik et al., 2019), and especially for smartphone
brands it is the Generation Z (people born from 1997 and after), which is associated
with the use of social media since its born, that has an extreme importance as a
consumer category (Mohammed, 2018). According to the academia, part of the Gen
Z is considered to be people who were born after 1997, and who in fact are people
very familiar with technology and social media usage, as they were born or grew
inside a period of massive technological and web advancements (Cilliers, 2017;
Prakash Yadav & Rai, 2017; Turner, 2015); thus, all the participants were adults
born from 1997 to 2004.

A total of 35 participants voluntarily took part in the research, comprising 20
women and 15 men. However, due to corrupted data, only 31 recordings were used
in the analysis. All 31 participants reported having normal or corrected-to-normal
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vision, and they were all fluent in Greek. The group consisted of 17 females and 14
males, all aged between 18 and 25 years old.

3.1. Experimental setup and data processing

Before the experiment, each participant completed a standard 9-point calibration
sequence using the Tobii Pro Studio software to ensure high spatial accuracy
across the display area. During the main session, each stimulus was presented for 8
seconds, followed by a 2-second neutral gray screen to minimize carry-over effects
between exposures. Participants were seated approximately 60—65 cm from the
monitor, with the device operating at a 30 Hz sampling rate. The room lighting was
kept constant to avoid external luminance effects on pupil diameter.

Raw gaze data were inspected and cleaned according to standard neuromarketing
practice. Blinks and signal losses shorter than 100 milliseconds were interpolated,
and any fixation lasting less than 80 milliseconds was removed. Approximately 4 %
of the total data points were excluded due to blinks or calibration drift. Final metrics
for analysis included Time to First Fixation (TTFF), Total Fixation Duration (TFD),
Fixation Count (FC), and average pupil dilation per Area of Interest (AOI). These
procedures ensured the reliability and replicability of the measurements across
participants.

This study was conducted using eye-tracking technology (Tobii Pro X2-30).
Participants viewed two online photos per brand, one with the actual device with
hardware specifications, and one containing promotional messages. In total, the
participants viewed 10 online photos each. Areas of Interest (AOIs) were selected
for all 10 photos that included the smartphone model, technical specifications,
customer reviews and promotional texts. The visuals were sourced directly from
official promotional content and online listings of each smartphone brand. The
first image for each brand showcased the product with a focus on its physical
attributes—device shape, screen design, and hardware specifications—presented
on a clean, neutral background. The second image for each brand was designed
to simulate a promotional ad, including product-centred marketing phrases, logo
placement, and design elements such as vibrant colours or stylized fonts. The
content aimed to reflect realistic brand communication strategies found on social
media, websites, or digital ads. All stimuli were static (non-animated) and presented
in high resolution to maintain visual clarity and enable precise gaze tracking.

To clarify the theoretical foundations, we present a simplified conceptual model
linking ad design, visual attention, and cognitive load (Figure 1). Based on
the limited capacity model of motivated mediated message processing (Lang,
2000) and dual-process perspectives (Petty & Cacioppo, 2012), we propose that
specific design aspects of an ad (e.g., layout balance, colour contrast, and imagery
complexity) can determine the flow of visual attention. Attentional amplification, or
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concentrated attention, in turn, modulates cognitive load, and, therefore the speed
at which viewers process and retain message information. These relationships
summarize the expected paths as represented in Figure 1 for the core variables
investigated in this study.

Figure 1: Conceptual model of relationships between ad design, visual attention, and
cognitive load

Moderating
factors: gender, brand

| Ad
Ad Design Vlsugl ! > Cognitive » Effectiveness/
Attention Load
Preference

Source: Author’s construction

3.2. Metrics and interpretation

The metrics analysed for each AOI were: time to first fixation (TTFF), meaning
how fast participants fixated on an AOI (Bebko et al., 2014); total fixation duration
(TFD), meaning how long participants fixated on a specific area (Tsai et al., 2012;
Zhang & Yuan, 2018) combined with fixations count (FC) measuring how many
times participants fixated on an AOI (Pfiffelmann et al., 2020); pupil dilation which
measures changes in the size of the eye’s pupil as it is widely accepted that the
pupil of the eye dilates when a task demands more mental effort to be decoded
(Alnaes et al., 2014;; Hosseini et al., 2017; Palinko & Kun, 2011). The five brands
included in this study were: Apple, Samsung, Xiaomi, Sony and Realme. The
brands were pretested to determine their level of popularity. All participants viewed
the 10 photos in a randomized order. At the end of the test, they were asked for their
explicit opinions about the stimuli, with the purpose of gaining comparative results
between eye-tracking and the questionnaire.

4. Empirical data and analysis

This chapter presents the empirical findings derived from the eye-tracking and pu-
pillometry measurements, together with the corresponding self-reported question-
naire responses. The following subsections systematically outline the results related
to mental effort, visual attention, and cross-method comparisons, offering an inte-
grated view of how participants processed and evaluated the smartphone advertise-
ments.
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4.1. Results of mental effort

When it comes to pupil dilation, all of the brands did a great job in making their
promotional efforts understandable and somehow efficient without exaggerated
and complex content. Participants’ pupil dilation attested that they did not have to
apply an increased amount of mental effort to decode and comprehend the stimuli
(Table 1). It is noteworthy that there were no significant variations between male
and female participants (Table 2), which somewhat contradicts previous, and
stereotypical, evidence from similar studies about high-tech products (Kotzé et al.,
2016).

Table 1: Overall results of pupil dilation

AOI Mean of dlkfm.on tmes per Occasions of pupil dilation
participant
Specifications 1.323 41
Promotional texts 0.677 21

Source: Author’s calculations

Table 2: Gender results on pupil dilation

Gender Mean of d1lsilt1.on times Occ.aspns. of Average % change
per participant pupil dilation
Female 1.029 35 2.426 %
Male 0.964 27 2371 %

Source: Author’s calculations

In fact, it is in agreement with the notion that over the last century the gender
gap on the positivity of attitudes towards technology is becoming more and more
marginally distinguishable (Cai et al., 2017).

4.2. Results of visual attention

The element that attracted significantly more attention, based on the TTFF
(Table 3), TED and FC (Table 4) metrics, was the appearance of the smartphone
(the actual device). In this regard, the study refutes what Mao et al. (2020, p. 16)
claimed in their article, where they supported that the smartphone’s design has
started decreasing in importance for the customer. As a matter of fact, it supports
the allegations that the appearance is very important in the creating process of the
customers’ impressions and for their general psychological gratification (Kim,
2016; Wong et al., 2019).
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Table 3: AOI rank in terms of TTFF seconds

AOI TTFF in seconds | Occasions that it was the first thing noticed
1. Model 1* display 2.712 56.744 %
2. Reviews 3.996 3.226 %
3. Specifications 4.256 40 %
4. Model 2™ display 4.924 21.963 %
5. Logos 7.615 4.516 %

Source: Author’s calculations

Table 4: AOI rank in terms of TFD seconds and FC

TFD in Mean dgrgtlon Fixations Mear.l of total Occasions with
AOI per participant fixations per .
seconds . Count .. 0 fixations
in seconds participant

1. Specifications | 861.59 27.793 2,361 76 1.29 %

2. Models 425.064 13.712 1,663 54 11.29 %

3. Logos 97.974 3.161 366 12 37.419 %

4. Reviews 10.089 0.326 45 2 56.452 %

Source: Author’s calculations

4.3. Eye-tracking results compared with questionnaire

Interestingly, eye tracking results on this specific point agreed with those of the
questionnaire, where the appearance also received the highest score. This outcome
was somewhat expected due to the prolonged exposure time that the photos had,
allowing people to have enough time to process all information in the stimuli. If
exposure was set to only a few seconds, implicit and explicit results would probably
differ substantially.

A deeper analysis of self-reported answers revealed that there were important
differences compared to eye tracking. More specifically, Realme came last by a
large margin in visual focus according to self-reporting results, while it had the
third best performance, very closely following the first two brands, in TFD (Table
5) and the second best in FC (Figure 2). Another significant discrepancy was about
promotional messages’ complexity, where Samsung was in first place and Apple
was in last place in self-reporting, while the complete opposite positions were
observed in eye tracking (Table 6).
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Table 5: Brands’ smartphones rank on the questionnaire and on eye tracking

Questionnaire Rank on Questionnaire Eye-tracking Rank TFD

Interest Score on Interest (TFD) in seconds
1. Apple 3.94 1. Apple 863.58
2. Samsung 3.58 2. Samsung 827.87
3. Xiaomi 3.58 3. Realme 822.83
4. Sony 2.74 4. Xiaomi 772.28
5. Realme 2.52 5. Sony 734
Source: Author’s calculations
Figure 2: Fixation count of the 5 brands’ smartphones

3100

3000

2900 m Apple

2800 B Realme

2700 B Samsung

 Xiaomi
2600
® Sony
2500
2400
Fixation Count

Source: Author’s calculation

Table 6: Brands’ smartphones ranking on questionnaire and eye tracking

Quest10nna1r§ Rank on Questionnaire Score Eye-tracking Par.t1c1pants Wlth
the Complexity of the . dilated pupils
on Complexity Rank
ads (at least once)
1. Samsung 3.26 1. Apple 13
2. Sony 3.23 2. Sony 12
3. Xiaomi 3.06 . )
3. Realme Xiaomi 11
4. Realme 3.03
5. Apple 2.84 4. Samsung 9

Source: Author’s calculations
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The final remark of this comparison was the difference between male and female
responses on the questionnaire, and their results were captured on the eye tracker.
More distinctively, females reported a mean score of 2.89 about the complexity of
the ads, while males reported a mean score 3.33. However, the results presented in
Table 7 indicated the exact opposite, even by a very small margin.

Table 7: Gender results on pupil dilation

Gender Mean of d112.1t1.0n times Occ.as1f)ns' of Average % change
per participant pupil dilation
Female 1.029 35 2.426 %
Male 0.964 27 2371 %

Source: Author’s calculations

Although this research used a relatively small sample to ensure the validity of the
self-reported data, it is adequate enough for neuromarketing research and for the
comparative section about self-reported versus biometric responses (Jani¢ et al.,
2022; Cirovi¢ et al., 2022).

4.4. Supplementary comparisons across gender and brand groups

To ensure that the observed effects were not affected by demographic or brand-
specific factors, exploratory comparisons were performed using the existing eye-
tracking and pupillometry metrics. Descriptive checks across gender (male vs.
female) and brand conditions revealed no notable differences in fixation or pupil-
dilation measures. This suggests that the neurophysiological patterns observed
in the study primarily reflect ad-design characteristics rather than participant
demographics or brand familiarity.

5. Results and discussion

First of all, it was found that throughout the participants’ interaction with the
stimuli, the eye tracking device managed to detect dilated pupils for just about a
few times per session. This practically implies that they did not have to put great
amount of mental effort, in their attempt to decode and comprehend the promotional
text of the smartphone and its characteristics. This evidence appears somewhat
unanticipated, because previous research had definitely demonstrated that there are
alterations in the consumer behaviour for familiar and unfamiliar brands, as regards
to the attitudes towards the advertisement (Rhee & Jung, 2018), to the intensity
of processing the analogous information (Marti-Parrefio et al., 2017), and, finally,
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to the brand itself under miscellaneous marketing channels (Junior Ladeira et al.,
2022). The idea behind this observation was that Realme and Sony could be seen
as unfamiliar brands for the Greek consumer, since their market share in Greece for
2021 had been below 10% cumulatively, and the others as familiar ones, inasmuch
as they had conquered the majority of the Greek market (more than 60%) for the
same timeline (Statcounter, 2022).

Furthermore, it can be concluded that the participants’ brains, who are part of the
Generation Z, did engage with the promotional messages from the smartphone
brands, for the reason that for more than 80% the stimuli display did not evoke
excessive amounts of cognitive load. In general, comprehensible advertising
content lowers the demands of the customers’ amounts of cognitive load that are
disposable for such tasks, in a way that does not lead to their undesirable cognitive
disengagement (Bang & Wojdynski, 2016; Jae, 2011; Wang & Duff, 2016). In
its turn, customer’s brain engagement with the ad is not just a simple proof of
marketing’s effectiveness, but it is actually one of its main purposes that can enhance
brands’ efforts to communicate their message to their audience (Wang, 2006), and
thus to be able to allure their cognitive attention (Jani¢ et al., 2022). Eventually, by
having secured those, the brand with a better marketing communication is capable
of inducing a greater feeling of connection to the customer with the product itself
(Kim et al., 2017).

Finally, what this study uncovered for that specific matter, is equally useful for
academics and practitioners. More accurately, it showed that the variable of brand
familiarity might not be completely applicable to the smartphone industry and to
young adults in Greece, regarding their unconscious brain and visual reactions
towards their promotional messages. Simultaneously, it confirmed for managers
that they were able to find the right balance on the difficulty and the amount of the
information that they provided to the customer, acting as it was suggested for such
high-tech brands in other regions (Msaed et al., 2017); whilst it filled some gaps
left on the past in the smartphone consumer behavior, and extended the marketing
analysis on this industry for the vital category of Gen Z audience (Aroean &
Michaelidou, 2014; Mohammed, 2018).

Regarding the visual interest, the initial and most prominent finding was that the
design of the smartphones was the element that attracted the participants’concentration
for a very long period of time. Participants first noticed the smartphone model’s
design, faster than any other area of interest in the stimuli. This disclosure indicates
that young adults are spending most of their available time gazing at the appearance
of the smartphone before anything else during their interplay with a smartphone
promotional message, no matter the brand. In alignment with past research on
the topic, the smartphone’s design manifested as one of its most significant and
impressive parts for the customer (Ayodele & Ifeanyichukwu, 2016; Chen et al.,
2016; Tan & Sie, 2014; Wong et al., 2019), but at the same time this came in complete
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contradiction with evidence by consumers from another continent who put it in the
last places of their preferences that contribute to their buying decision (Rajasekaran et
al., 2018); and also with a more recent research which stated that the design has been
falling behind in matter of its significance (Mao et al., 2020).

Additionally, the study can be used alongside others, as it was suggested, for the
sake of comparisons among different countries and continents about the customer’s
incentives and behaviour in the smartphone market (Kim et al., 2016). Finally,
the biometric results combined with those on paper claim that the design of the
smartphone, and subsequently the camera features with battery capacity, are those
that attracted the customer’s concern and those that need to be projected the most. It
is known that features of the smartphone are those that are of the utmost importance
for the consumer’s purchase decision (Lay-Yee et al., 2013). Hence, these results
are also answering to the request for a deeper investigation on the marketing mix of
smartphone brands in their attempt to understand and produce the most suitable one
(Zahid & Dastane, 2016).

One of the main variables of this paper, and the only that was responsible for the
participants split in two smaller groups, was the gender variable. Generally, it is
proven that this variable is of great significance for such brain studies (Palmiero
& Piccardi, 2017), as it has been categorically reported that females and males do
have various reactions in many categories when shown the same product or ad
(He et al., 2021; Jani¢ et al., 2022). This concept is crucial and needs to be kept
monitored (Stefko et al., 2021), and on a first interpretation, it can be said that the
results only added to the debate of already disunited written works and opinions on
this aspect.

In consonance with a major part of past research (Baraybar-Fernandez et al., 2017,
Boscolo et al., 2020; Kim, 2016;), either with or without deploying neuroscientific
methodology, the outcome of pupillometry and the rest of the eye tracking metrics
indicate that there are no noteworthy differences for men and women. More
specifically, the slight dissimilarities in their perceptual ability, and the dispersion
of their visual attention, are simply appended to the view that in the technological
context those are mostly a stereotypical issue of concern (Kim, 2016). In fact, both
male and female participants showed similar implicit attitudes toward the five
brands and their respective advertisements. There were only a few minor statistical
variances, which is consistent with findings from other neuromarketing studies.
(Baraybar-Fernandez et al., 2017; Boscolo et al., 2020). These variations may be
attributed to the sample including three more women than men. On the contrary,
the inquiry fundamentally disagrees with the literature that employs traditional
methodological approaches, which suggest conclusions different from what has just
been described (Aymerich-Franch, 2014; Cai et al., 2017). Additionally, it further
objects to neuroscientific ones that examined participants’ reactions to some TV
commercials based on their gender (Vecchiato et al., 2014), but also to other non-
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neuro studies that had tested the gender influence on products or advertisements
under the scope of the online and technological environment and mentioned
differences among them (Kotz¢ et al., 2016).

Nevertheless, this research provides some practical insights for professionals
aiming to stay competent in the Greek smartphone market, while also addressing
some gaps in academic literature. First, it can be concluded that the results of the
smartphone advertisement tested here were largely similar for both males and
females in terms of perceptual fluency. Secondly, it can be noted that females
showed slightly more interest in the design of the smartphone model than males, as
indicated by the average duration and number of fixations. Thirdly, it addresses the
need for further exploration of how advertising affects both genders, particularly
through neuroscientific methods (Cartocci et al., 2016; Goodrich, 2014); and
ultimately, it delves deeper into the human cognitive system separated by gender,
in which there are huge promises and opportunities for enlarging the quality and
the quantity of the literature about the consumer behaviour topic (Meyers-Levy &
Loken, 2015).

For the scope of this study, the questionnaire employed here was indeed effective
in contributing to the discussion regarding the traditional qualitative or quantitative
methods compared to the neuromarketing approach. In any respect, it is well
acknowledged that questionnaires alongside with focus groups and interviews are
almost costless, but the ideal questionnaire with zero imperfections is practically
impossible and in many cases the bias in direct communication is unavoidable
(Aldayel et al., 2020; Fortunato et al., 2014,; Gountas et al., 2019; Hakim &
Levy, 2018; Hakim et al., 2021); thus, the questionnaire was meant to be used as
supplementary proof or comparative evidence on the eye tracking results.

The comparison revealed that, in many cases, the eye tracking results did not align
with participants’ responses on the questionnaire, particularly regarding questions
assessing the perceived difficulty of each brand’s advertising messages. The brand
that was reported to have the most complex ad (i.e., Samsung) was actually the
one that had provoked pupil dilation to the fewest number of participants, added to
some serious deviations of their declared interest on the smartphone models from
the division of their visual interest in those (e.g., the Realme model was by far last
at participants’ interest on paper but one of the best in eye tracking).

Accordingly, this paper accomplished to confirm the notion that respondents’
answers in a questionnaire, as well as in traditional research tools, may not always
be driven by rationality. Instead, they are often influenced by the respondents’
subjective beliefs and preferences (Tomkova et al., 2020). Additionally, it reinforced
the notion that traditional methodologies often fail to detect the unconscious
attitudes of the customer, which in turn will result in deteriorated information,
especially about advertising effects (Agarwal & Dutta, 2015; Kumar et al., 2019).
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More importantly, it provides concrete evidence of how eye-tracking systems can
be utilized and the opportunities they offer marketers within the broader context of
neuromarketing’s theoretical framework (Mansor & Mohd Isa, 2018).

6. Conclusions

To recapitulate, this study addresses theoretical gaps in understanding online
promotion within the smartphone market. It highlighted the significance of
utilizing neuromarketing methods to assess the effectiveness of advertising and
marketing efforts. The research involved testing promotional messages and images
from the smartphone industry using an eye-tracking device. At the same time,
defining the content and elements of an ad that connects the brand message with
the smartphone’s specifications and their functional usefulness for consumers is
challenging. (Al-Kwifi, 2016; Msaed et al., 2017). What the data analysis of the
participants’ eye tracking sessions revealed about this issue, in assistance with their
questionnaire answers, is summarised as follows: The design of the smartphone
model was found to be the most significant visual point of interest, as participants
had large duration and big numbers of eye fixations on the area that had actual
images of the smartphone’s appearance. The specific type of promotional messages
that were examined did not provoke significant cognitive load, as indicated by
changes in pupil size. Hence, the smartphone brands communicated their message
in a smooth way that did not confuse the participants with excessively complex
content, which in turn did not encourage them to disengage with the ads.

Men and women did not show significant differences that would pinpoint the gender
variable as a notable factor. However, using more representative or larger samples
could provide different insights. The responses to the questionnaire partially failed
to align with the actual intuitive eye-movement results of the eye tracking system,
indicating obvious contradictions in participants’ visual attention and interest.

Despite the disagreements observed in both the self-reported questionnaires and
participants’ eye-tracking data, it is worth pinpointing those explicit self-reported
answers, whether in questionnaire form or through other traditional qualitative
and quantitative methods, are irreplaceable. They offer a more comprehensive
understanding of a subject.

In summary, this study addressed theoretical gaps in the smartphone industry and
highlighted the need for effective advertising and marketing efforts. It also extended
previous works and reported its findings by using the eye-tracking methodology.
The eye-tracking method combined with a more traditional self-reporting
questionnaire achieved the study’s main objective to a satisfactory level, which
was to uncover participants’ visual interest and attention in smartphone ads and
the potential mental demand that those ads impose. In conclusion, this research has
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accomplished some valuable insights for practitioners and managers of smartphone
brands in the Greek market. It also examined some underexplored theoretical areas
of consumer behaviour in this industry. Additionally, the study provided some
distinct directions and suggestions for further research in these areas for academics
to pursue in the future.

When considering the limitations of this study, several points should be highlighted.
Firstly, the sample size was relatively small and focused solely on young adults
in Greece, which means the findings may not fully represent broader or more
diverse populations. However, it is worth noting that the sample size is in line with
established norms in neuroscience and neuromarketing research, where the use of
biometric tools often involves smaller, highly controlled groups. While including
more participants in future studies could enhance generalizability, the current
sample was sufficient to yield meaningful and reliable insights. Secondly, cultural
influences, such as local attitudes toward advertising and brand familiarity, may
also have subtly shaped participants’ responses. Additionally, we relied solely
on static images, without incorporating dynamic formats like video ads, which
are increasingly relevant in real-world digital marketing. Exposure time to each
stimulus was brief, and we did not assess behavioural follow-up, such as purchase
intent or engagement. These are all valuable paths for future research, which could
expand on this work with more diverse samples, immersive ad formats, and real-
world behavioural measures to deepen our understanding of how attention and
mental effort influence consumer decisions.

Acknowledgment

This paper was presented at the EDT conference 2024 Artificial Intelligence and
Productivity: Challenges and Opportunities Economics of Digital Transformation

References

Agarwal, S., & Dutta, T. (2015). Neuromarketing and consumer neuroscience:
Current understanding and the way forward. Decision, 42(4), 457—462. https://
doi.org/10.1007/s40622-015-0113-1

Aldayel, M., Ykhlef, M., & Al-Nafjan, A. (2020). Deep learning for EEG-based
preference classification in neuromarketing. Applied Sciences, 10(4), Article
1525. https://doi.org/10.3390/app10041525

Al-Kwifi, S. O. (2016). The role of fMRI in detecting attitude toward brand
switching: An exploratory study using high technology products. Journal of
Product & Brand Management, 25(2), 208-218. https://doi.org/10.1108/jpbm-
12-2014-0774


https://doi.org/10.1007/s40622-015-0113-1
https://doi.org/10.1007/s40622-015-0113-1
https://doi.org/10.3390/app10041525
https://doi.org/10.1108/jpbm-12-2014-0774
https://doi.org/10.1108/jpbm-12-2014-0774

Stergios Symeonidis et al. » “The eyes are the windows to the brain”...
502 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510

Alnaes, D., Sneve, M. H., Espeseth, T., Endestad, T., van de Pavert, S. H. P., &
Laeng, B. (2014). Pupil size signals mental effort deployed during multiple ob-
ject tracking and predicts brain activity in the dorsal attention network and the
locus coeruleus. Journal of Vision, 14(4), 1-20. https://doi.org/10.1167/14.4.1

Alrwashdeh, M., Emeagwali, O. L., & Aljuhmani, H. Y. (2019). The effect of
electronic word of mouth communication on purchase intention and brand
image: An application on smartphone brands in North Cyprus. Management
Science Letters, 9(4), 505-518. https://doi.org/10.5267/j.msl.2019.1.011

Aroean, L., & Michaelidou, N. (2014). Are innovative consumers emotional and
prestigiously sensitive to price? Journal of Marketing Management, 30(3—4),
245-267. https://doi.org/10.1080/0267257X.2013.811094

Aymerich-Franch, L. (2014). The effect of incentive type and sex on attitudes
towards interactive television advertising. Procedia — Social and Behavioral
Sciences, 155, 490—-495. https://doi.org/10.1016/j.sbspro.2014.10.327

Ayodele, A. A., & Ifeanyichukwu, C. (2016). Factors influencing smartphone pur-
chase behavior among young adults in Nigeria. International Journal of Recent
Scientific Research, 7(9), 13248—13254. https://ssrn.com/abstract=3118698

Bang, H., & Wojdynski, B. W. (2016). Tracking users’ visual attention and
responses to personalized advertising based on task cognitive demand.
Computers in Human Behavior, 55(Part B), 867-876. https://doi.org/10.1016/j.
chb.2015.10.025

Baraybar-Fernandez, A., Bafios-Gonzélez, M., Barquero-Pérez, 0., Goya-Esteban,
R., & de-la-Morena-Gémez, A. (2017). Evaluation of emotional responses to
television advertising through neuromarketing. Comunicar, 25(52), 19-28.
https://doi.org/10.3916/C52-2017-02

Bebko, G. M., Franconeri, S. L., Ochsner, K. N., & Chiao, J. Y. (2014). Attentional
deployment is not necessary for successful emotion regulation via cognitive

reappraisal or expressive suppression. Emotion, 14(3), 504-512. https://doi.
org/10.1037/a0035459

Bharat, R. A. L. (2021). Factors affecting smartphone purchase intention of con-
sumers in Nepal. Journal of Asian Finance, Economics and Business, 8(2),
465-473. https://doi.org/10.13106/jafeb.2021.vol8.n02.0465

Boscolo, J. C., Oliveira, J. H. C., Maheshwari, V., & Giraldi, J. de M. E. (2020).
Gender differences: Visual attention and attitude toward advertisements.
Marketing Intelligence & Planning, 39(2), 300-314. https://doi.org/10.1108/
MIP-11-2019-0598

Cai, Z., Fan, X., & Du, J. (2017). Gender and attitudes toward technology use: A
meta-analysis. Computers & Education, 105, 1-13. https://doi.org/10.1016/j.
compedu.2016.11.003

Cartocci, G., Cherubino, P., Rossi, D., Modica, E., Maglione, A. G., di Flumeri, G.,
& Babiloni, F. (2016). Gender- and age-related effects while watching TV


https://doi.org/10.1167/14.4.1
https://doi.org/10.5267/j.msl.2019.1.011
https://doi.org/10.1080/0267257X.2013.811094
https://doi.org/10.1016/j.sbspro.2014.10.327
https://ssrn.com/abstract=3118698
https://doi.org/10.1016/j.chb.2015.10.025
https://doi.org/10.1016/j.chb.2015.10.025
https://doi.org/10.3916/C52-2017-02
https://doi.org/10.1037/a0035459
https://doi.org/10.1037/a0035459
https://doi.org/10.13106/jafeb.2021.vol8.no2.0465
https://doi.org/10.1108/MIP-11-2019-0598
https://doi.org/10.1108/MIP-11-2019-0598
https://doi.org/10.1016/j.compedu.2016.11.003
https://doi.org/10.1016/j.compedu.2016.11.003

Stergios Symeonidis et al. « “The eyes are the windows to the brain”...
Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510 503

advertisements: An EEG study. Computational Intelligence and Neuroscience,
2016, Article 3795325. https://doi.org/10.1155/2016/3795325

Chen, Y.-S., Chen, T.-J., & Lin, C.-C. (2016). The analyses of purchasing decisions
and brand loyalty for smartphone consumers. Open Journal of Social Sciences,
4(7), 108—116. https://doi.org/10.4236/jss.2016.47018

Chine, B. C., Bernard, C. C., Chiamaka, O., & Udeze, C. Y. N. T. H. I. A. (2019). Peer
influence and product advertisement as predictors of smartphone consumer buy-
ing behaviour. Global Journal of Management and Social Sciences, 16, 228-238.

Cilliers, E. J. (2017). The challenge of teaching Generation Z. People: Internation-
al Journal of Social Sciences, 3(1), 188—198. https://doi.org/10.20319/pijss.
2017.31.188198

Cirovi¢, M., Dimitriadis, N., Jani¢, M., Alevizou, P., & Dimitriadis, N. J. (2022).
More than words: Rethinking sustainability communications through
neuroscientific methods. Journal of Consumer Behaviour, 23(1), 15-30. https://
doi.org/10.1002/cb.2125

Davis, J. J., Lin, C.-T., Gillett, G., & Kozma, R. (2017). An integrative approach to
analyze EEG signals and human brain dynamics in different cognitive states.
Journal of Artificial Intelligence and Soft Computing Research, 7(4), 287-299.
https://doi.org/10.1515/jaiscr-2017-0020

Diede, N. T., & Bugg, J. M. (2017). Cognitive effort is modulated outside of the
explicit awareness of conflict frequency: Evidence from pupillometry. Journal
of Experimental Psychology: Learning, Memory, and Cognition, 43(5), 824-835.
https://doi.org/10.1037/x1m0000349

Duan, L., Ai, H., Yang, L., Xu, L., & Xu, P. (2021). Gender differences in
transnational brand purchase decisions toward mixed-culture and original-
culture advertisements: An fNIRS study. Frontiers in Psychology, 12, Article
654360. https://doi.org/10.3389/fpsyg.2021.654360

Etikan, 1., Musa, S. A., & Alkassim, R. S. (2016). Comparison of convenience
sampling and purposive sampling. American Journal of Theoretical and Applied
Statistics, 5(1), 1-4. https://doi.org/10.11648/j.ajtas.20160501.11

Fortunato, V. C. R., Giraldi, J. D. M. E., & de Oliveira, J. H. C. (2014). 4 review of
studies on neuromarketing: Practical results, techniques, contributions and
limitations. Journal of Management Research, 6(2), 201-220. https://doi.
org/10.5296/jmr.v6i2.5446

Gheondea-Eladi, A. (2014). Is qualitative research generalizable? Jurnalul Practicilor
Comunitare Pozitive, 14(3), 114-124. https://www.ceeol.com/search/article-
detail ?1d=466281

Golnar-Nik, P., Farashi, S., & Safari, M.-S. (2019). The application of EEG power
for the prediction and interpretation of consumer decision-making: A neuromar-
keting study. Physiology & Behavior, 207, 90-98. https://doi.org/10.1016/j.
physbeh.2019.04.025


https://doi.org/10.1155/2016/3795325
https://doi.org/10.4236/jss.2016.47018
https://doi.org/10.20319/pijss.2017.31.188198
https://doi.org/10.20319/pijss.2017.31.188198
https://doi.org/10.1002/cb.2125
https://doi.org/10.1002/cb.2125
https://doi.org/10.1515/jaiscr-2017-0020
https://doi.org/10.1037/xlm0000349
https://doi.org/10.3389/fpsyg.2021.654360
https://doi.org/10.11648/j.ajtas.20160501.11
https://doi.org/10.5296/jmr.v6i2.5446
https://doi.org/10.5296/jmr.v6i2.5446
https://www.ceeol.com/search/article-detail?id=466281
https://www.ceeol.com/search/article-detail?id=466281
https://doi.org/10.1016/j.physbeh.2019.04.025
https://doi.org/10.1016/j.physbeh.2019.04.025

Stergios Symeonidis et al. * “The eyes are the windows to the brain”...
504 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510

Goodrich, K. (2014). The gender gap: Brain-processing differences between the
sexes shape attitudes about online advertising. Journal of Advertising Research,
54(1), 32-43. https://doi.org/10.2501/JAR-54-1-032-043

Gountas, J., Gountas, S., Ciorciari, J., & Sharma, P. (2019). Looking beyond tradi-
tional measures of advertising impact: Using neuroscientific methods to evalu-
ate social marketing messages. Journal of Business Research, 105, 121-135.

https://doi.org/10.1016/j.jbusres.2019.07.011

Hahn, M. H., Lee, K. C., & Chae, S. W. (2016). An eye-tracking approach to
evaluating decision-makers’ cognitive load and need-for-cognition in response
with rational and emotional advertising stimuli. In C. Stephanidis (Ed.),
Communications in Computer and Information Science: 18th International
Conference, HCI International 2016 (pp. 209-215). Springer. https://doi.
org/10.1007/978-3-319-40548-3 35

Hakim, A., & Levy, D. J. (2018). 4 gateway to consumers’ minds: Achievements,
caveats, and prospects of electroencephalography-based prediction in
neuromarketing. Wiley Interdisciplinary Reviews: Cognitive Science, 10(2),
¢1485. https://doi.org/10.1002/wcs.1485

Hakim, M. P., Zanetta, L. D. A., & da Cunha, D. T. (2021). Should I stay, or should
1 go? Consumers’ perceived risk and intention to visit restaurants during the
COVID-19 pandemic in Brazil. Food Research International, 141, 110152.
https://doi.org/10.1016/j.foodres.2021.110152

He, L., Pelowski, M., Yu, W., & Liu, T. (2021). Neural resonance in consumers’
right inferior frontal gyrus predicts attitudes toward advertising. Psychology &
Marketing, 38(9), 1538—1549. https://doi.org/10.1002/mar.21523

Hie, C. K., Susila, T., Shabrin, N., Khandaker, S., & Kashem, S. B. A. (2017).
Factors affecting smartphone purchase decisions of Generation-Y. Journal of
Contemporary Issues in Business and Government, 23(1), 47—65. https://cibgp.
com/index.php/1323-6903/article/view/122

Hosseini, S. M. H., Bruno, J. L., Baker, J. M., Gundran, A., Harbott, L. K., Gerdes, J.
C., & Reiss, A. L. (2017). Neural, physiological, and behavioral correlates of
visuomotor cognitive load. Scientific Reports, 7, Article 8866. https://doi.
org/10.1038/s41598-017-07897-z

Jae, H. (2011). Cognitive load and syntactic complexity of printed advertisements:
Effects on consumers’ attitudes. The Marketing Management Journal, 21(1),
152—159. https://www.mmaglobal.org/volume-21-2011

Jani¢, M., Cirovi¢, M., Dimitriadis, N., Jovanovi¢ Dimitriadis, N., & Alevizou, P.
(2022). Neuroscience and CSR: Using EEG for assessing the effectiveness of
branded videos related to environmental issues. Sustainability, 14(3), Article
1347. https://doi.org/10.3390/su14031347

Junior Ladeira, W., Santiago, J. K., de Oliveira Santini, F., & Costa Pinto, D.
(2022). Impact of brand familiarity on attitude formation: Insights and


https://doi.org/10.2501/JAR-54-1-032-043
https://doi.org/10.1016/j.jbusres.2019.07.011
https://doi.org/10.1007/978-3-319-40548-3_35
https://doi.org/10.1007/978-3-319-40548-3_35
https://doi.org/10.1002/wcs.1485
https://doi.org/10.1016/j.foodres.2021.110152
https://doi.org/10.1002/mar.21523
https://cibgp.com/index.php/1323-6903/article/view/122
https://cibgp.com/index.php/1323-6903/article/view/122
https://doi.org/10.1038/s41598-017-07897-z
https://doi.org/10.1038/s41598-017-07897-z
https://www.mmaglobal.org/volume-21-2011
https://doi.org/10.3390/su14031347

Stergios Symeonidis et al. « “The eyes are the windows to the brain”...
Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510 505

generalizations from a meta-analysis. Journal of Product & Brand Management,
31(8), 1168—1179. https://doi.org/10.1108/JPBM-10-2020-3166

Kaushal, S. K., & Kumar, R. (2016). Factors affecting the purchase intention of
smartphones: A study of young consumers in the city of Lucknow. Pacific
Business Review International, 8(12), 1-16. https://www.researchgate.net/
publication/334479882 Factors_Affecting the Purchase Intension of
Smartphone A Study of Young Consumers_in_the City of Lucknow

Kemp, S. (2021). Digital in Greece: All the statistics you need in 2021.
DataReportal. https://datareportal.com/reports/digital-2021-greece

Kim, J., Ahn, S. J. (Grace), Kwon, E. S., & Reid, L. N. (2017). TV advertising
engagement as a state of immersion and presence. Journal of Business
Research, 76, 67-76. https://doi.org/10.1016/j.jbusres.2017.03.001

Kim, M.-K., Wong, S. F., Chang, Y., & Park, J.-H. (2016). Determinants of
customer loyalty in the Korean smartphone market: Moderating effects of usage
characteristics. Telematics and Informatics, 33(4), 936-949. https://doi.
org/10.1016/j.tele.2016.02.006

Kim, S. J. (2016). An extended technology acceptance model in behavioral intention
toward hotel tablet apps with moderating effects of gender and age.
International Journal of Contemporary Hospitality Management, 28(8), 1535—
1553. https://doi.org/10.1108/IJCHM-06-2015-0289

Kotzé, T. G., Anderson, O., & Summerfield, K. (2016). Technophobia: Gender differ-
ences in the adoption of high-technology consumer products. South African Jour-
nal of Business Management, 47(1), 21-28. https://doi.org/10.4102/sajbm.v47i1.49

Kumar, S., Yadava, M., & Roy, P. P. (2019). Fusion of EEG response and sentiment
analysis of product reviews to predict customer satisfaction. Information
Fusion, 52, 41-52. https://doi.org/10.1016/j.inffus.2018.11.001

Kun, C. H., Byueong-hyun, M., & Young, K. J. (2017). Analysis on consumer
behavior model for storytelling advertising of high-tech products: Focusing on
identification and empathic response. International Journal of Applied Business
and Economic Research, 15(14), 285-294. https://serialsjournals.com/index.
php?route=product/product/volumearticle&issue id=257&product id=343

Lang, A. (2000). The limited capacity model of mediated message processing. Jour-
nal of Communication, 50(1), 46-70. https://doi.org/10.1111/j.1460-2466.2000.
tb02833.x

Lau, M. M., Lam, A. Y. C., & Cheung, R. (2016). Examining the factors influencing
purchase intention of smartphones in Hong Kong. Contemporary Management
Research, 12(2), 213-224. https://doi.org/10.7903/cmr.13836

Lay-Yee, K. L., Kok-Siew, H., & Yin-Fah, B. C. (2013). Factors affecting
smartphone purchase decision among Malaysian Generation Y. International
Journal of Asian Social Science, 3(12), 2426-2440. https://archive.acssweb.
com/index.php/5007/article/view/2593


https://doi.org/10.1108/JPBM-10-2020-3166
https://www.researchgate.net/publication/334479882_Factors_Affecting_the_Purchase_Intension_of_Smartphone_A_Study_of_Young_Consumers_in_the_City_of_Lucknow
https://www.researchgate.net/publication/334479882_Factors_Affecting_the_Purchase_Intension_of_Smartphone_A_Study_of_Young_Consumers_in_the_City_of_Lucknow
https://www.researchgate.net/publication/334479882_Factors_Affecting_the_Purchase_Intension_of_Smartphone_A_Study_of_Young_Consumers_in_the_City_of_Lucknow
https://datareportal.com/reports/digital-2021-greece
https://doi.org/10.1016/j.jbusres.2017.03.001
https://doi.org/10.1016/j.tele.2016.02.006
https://doi.org/10.1016/j.tele.2016.02.006
https://doi.org/10.1108/IJCHM-06-2015-0289
https://doi.org/10.4102/sajbm.v47i1.49
https://doi.org/10.1016/j.inffus.2018.11.001
https://serialsjournals.com/index.php?route=product/product/volumearticle&issue_id=257&product_id=343
https://serialsjournals.com/index.php?route=product/product/volumearticle&issue_id=257&product_id=343
https://doi.org/10.1111/j.1460-2466.2000.tb02833.x
https://doi.org/10.1111/j.1460-2466.2000.tb02833.x
https://doi.org/10.7903/cmr.13836
https://archive.aessweb.com/index.php/5007/article/view/2593
https://archive.aessweb.com/index.php/5007/article/view/2593

Stergios Symeonidis et al. * “The eyes are the windows to the brain”...
506 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510

Lee, S., Ha, S., & Widdows, R. (2011). Consumer responses to high-technology
products: Product attributes, cognition, and emotions. Journal of Business
Research, 64(11), 1195-1200. https://doi.org/10.1016/].jbusres.2011.06.022

Ling, Q. L., Govindan, S., & Radhakrishnan, R. (2018). Consumer brand-switching
behavior: Evidence from Malaysian smartphone users. e-Academia Journal,
7(2), 20-30. https://ir.uitm.edu.my/id/eprint/86409/

Mansor, A. A. B.,, & Mohd Isa, S. (2018). The impact of eye tracking on
neuromarketing for genuine value-added applications. Global Business and
Management Research, 10(1), 1-11. http://www.gbmrjournal.com/voll0nol.
htm

Mao, Y., Lai, Y., Luo, Y., Liu, S., Du, Y., Zhou, J., Ma, J., Bonaiuto, F., & Bonaiuto,
M. (2020). Apple or Huawei: Understanding flow, brand image, brand identity,
brand personality and purchase intention of smartphone. Sustainability, 12(8),
Article 3391. https://doi.org/10.3390/su12083391

Marti-Parrefio, J., Bermejo-Berros, J., & Aldas-Manzano, J. (2017). Product
placement in video games: The effect of brand familiarity and repetition on
consumers’ memory. Journal of Interactive Marketing, 38(1), 55—63. https://
doi.org/10.1016/j.intmar.2016.12.001

Meyers-Levy, J., & Loken, B. (2015). Revisiting gender differences: What we know
and what lies ahead. Journal of Consumer Psychology, 25(1), 129-149. https://
doi.org/10.1016/j.jcps.2014.06.003

Mohammed, A. B. (2018). Selling smartphones to Generation Z: Understanding
factors influencing the purchasing intention of smartphone. International
Journal of Applied Engineering Research, 13(6), 3220-3227. https://www.
ripublication.com/ijaer18/ijaerv13n6 12.pdf

Msaed, C., Al-Kwifi, S. O., & Ahmed, Z. U. (2017). Building a comprehensive
model to investigate factors behind switching intention of high-technology
products. Journal of Product & Brand Management, 26(2), 102—119. https://
doi.org/10.1108/JPBM-06-2015-0915

Nyoni, T., & Bonga, W. G. (2017). Neuromarketing: No brain, no gain! Dynamic
Research Journals’ Journal of Economics and Finance, 2(2), 17-29. https://
papers.ssrn.com/sol3/papers.cfm?abstract id=2925857

Oh, C.-G., & Park, J. (2020). Insights for sustainability of smartphone business:
Understanding customer switching behavior in smartphone services. Sustaina-
bility, 12(3), Article 1082. https://doi.org/10.3390/su12031082

Ozbeyaz, A. (2021). EEG-based classification of branded and unbranded stimuli
associated with smartphone products: Comparison of several machine learning
algorithms. Neural Computing and Applications, 33, 4579-4593. https://doi.
org/10.1007/s00521-021-05779-0

Palinko, O., & Kun, A. (2011). Exploring the influence of light and cognitive load
on pupil diameter in driving simulator studies. In Proceedings of the 6th


https://doi.org/10.1016/j.jbusres.2011.06.022
https://ir.uitm.edu.my/id/eprint/86409/
http://www.gbmrjournal.com/vol10no1.htm
http://www.gbmrjournal.com/vol10no1.htm
https://doi.org/10.3390/su12083391
https://doi.org/10.1016/j.intmar.2016.12.001
https://doi.org/10.1016/j.intmar.2016.12.001
https://doi.org/10.1016/j.jcps.2014.06.003
https://doi.org/10.1016/j.jcps.2014.06.003
https://www.ripublication.com/ijaer18/ijaerv13n6_12.pdf
https://www.ripublication.com/ijaer18/ijaerv13n6_12.pdf
https://doi.org/10.1108/JPBM-06-2015-0915
https://doi.org/10.1108/JPBM-06-2015-0915
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2925857
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2925857
https://doi.org/10.3390/su12031082
https://doi.org/10.1007/s00521-021-05779-0
https://doi.org/10.1007/s00521-021-05779-0

Stergios Symeonidis et al. « “The eyes are the windows to the brain”...
Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510 507

International Driving Symposium on Human Factors in Driver Assessment,
Training, and Vehicle Design: Driving Assessment 2011 (pp. 329-336).
University of lIowa, Public Policy Center. https://doi.org/10.17077/
drivingassessment.1416

Palmiero, M., & Piccardi, L. (2017). Frontal EEG asymmetry of mood: A mini-
review. Frontiers in Behavioral Neuroscience, 11, Article 224. https://doi.
org/10.3389/fnbeh.2017.00224

Petty, R. E., & Cacioppo, J. T. (2012). Communication and persuasion: Central and
peripheral routes to attitude change. Springer Science & Business Media.

Pfiffelmann, J., Dens, N., & Soulez, S. (2020). Personalized advertisements with
integration of names and photographs: An eye-tracking experiment. Journal of
Business Research, 111, 196-207. https://doi.org/10.1016/j.jbusres.2019.08.017

Prakash Yadav, G., & Rai, J. (2017). The Generation Z and their social media usage:
A review and a research outline. Global Journal of Enterprise Information
System, 9(2), 110-116. https://doi.org/10.18311/gjeis/2017/15748

Rajasekaran, R., Cindhana, S., & Priya, C. A. (2018). Consumers’ perception and
preference towards smartphone. ICTACT Journal on Management Studies, 4(3),
788-792. https://doi.org/10.21917/ijms.2018.0106

Rawnaque, F. S., Rahman, K. M., Anwar, S. F., Vaidyanathan, R., Chau, T., Sarker,
F., & Mamun, K. A. A. (2020). Technological advancements and opportunities

in neuromarketing: A systematic review. Brain Informatics, 7, Article 10.
https://doi.org/10.1186/s40708-020-00109-x

Rhee, E. S., & Jung, W. S. (2018). Brand familiarity as a moderating factor in the ad
and brand attitude relationship and advertising appeals. Journal of Marketing Com-
munications, 25(6), 571-585. https://doi.org/10.1080/13527266.2018.1461124

Sandelowski, M. (1995). Qualitative analysis: What it is and how to begin. Research
in Nursing & Health, 18(4), 371-375. https://doi.org/10.1002/nur.4770180411

Satriawan, K. A., & Setiawan, P. Y. (2020). The role of purchase intention in
mediating the effect of perceived price and perceived quality on purchase

decision. International Research Journal of Management, IT and Social
Sciences, 7(3), 38-49. https://doi.org/10.21744/irjmis.v7n3.887

Sawaftah, D. A., Calicioglu, C., & Awadallah, R. 1. (2020). The relationship
between viral marketing and consumer purchase intention: The moderator role
of brand image and age—evidence from smartphone users in North Cyprus.
Management Science Letters, 10(6), 1307-1320. https://doi.org/10.5267/].
msl.2019.11.027

Sirois, S., & Brisson, J. (2014). Pupillometry. Wiley Interdisciplinary Reviews:
Cognitive Science, 5(6), 679—-692. https://doi.org/10.1002/wcs.1323

Statcounter. (2022). Mobile vendor market share Greece [Data set]. StatCounter
Global Stats. https://gs.statcounter.com/vendor-market-share/mobile/greece/2021


https://doi.org/10.17077/drivingassessment.1416
https://doi.org/10.17077/drivingassessment.1416
https://doi.org/10.3389/fnbeh.2017.00224
https://doi.org/10.3389/fnbeh.2017.00224
https://doi.org/10.1016/j.jbusres.2019.08.017
https://doi.org/10.18311/gjeis/2017/15748
https://doi.org/10.21917/ijms.2018.0106
https://doi.org/10.1186/s40708-020-00109-x
https://doi.org/10.1080/13527266.2018.1461124
https://doi.org/10.1002/nur.4770180411
https://doi.org/10.21744/irjmis.v7n3.887
https://doi.org/10.5267/j.msl.2019.11.027
https://doi.org/10.5267/j.msl.2019.11.027
https://doi.org/10.1002/wcs.1323
https://gs.statcounter.com/vendor-market-share/mobile/greece/2021

Stergios Symeonidis et al. * “The eyes are the windows to the brain”...
508 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510

Stefko, R., Tomkova, A., Kovalova, J., & Ondrijova, 1. (2021). Consumer purchas-
ing behaviour and neuromarketing in the context of gender differences. Journal
of Marketing Research and Case Studies, 2021, Article 321466. https://doi.
org/10.5171/2021.321466

Tan, W. K., & Sie, M. S. (2014). The impact of personal innovativeness on product
aesthetics and self-connection with brand: A case study of mobile phone users.
Behaviour & Information Technology, 34(3), 316-325. https://doi.org/10.1080/
0144929X.2014.952777

Tomkova, A., Ratnayake-Kascakova, D., & Ondrijova, 1. (2020). Analysis of
differences in selected attributes of neuromarketing within socio-demographic
characteristics. Technium Social Sciences Journal, 12, 240-246. https://
heinonline.org/HOL/LandingPage?handle=hein.journals/techssj12&div=24

Tsai, M.-J., Hou, H.-T., Lai, M.-L., Liu, W.-Y., & Yang, F.-Y. (2012). Visual
attention for solving multiple-choice science problems: An eye-tracking
analysis. Computers & Education, 58(1), 375-385. https://doi.org/10.1016/;.
compedu.2011.07.012

Turner, A. (2015). Generation Z: Technology and social interest. The Journal of
Individual Psychology, 71(2), 103—113. https://doi.org/10.1353/jip.2015.0021
Vallejo, A., Stefos, E., Guaman, M., Banegas, M., & Narvaez, A. (2019). The
effectiveness of applying storytelling in advertising spots. Proceedings on
Engineering Sciences, 1(2), 945-958. https://doi.org/10.24874/pes01.02.100

Vecchiato, G., Maglione, A. G., Cherubino, P., Wasikowska, B., Wawrzyniak, A.,
Latuszynska, A., Latuszynska, M., Nermend, K., Graziani, 1., Leucci, M. R.,
Trettel, A., & Babiloni, F. (2014). Neurophysiological tools to investigate
consumers’ gender differences during the observation of TV commercials.
Computational and Mathematical Methods in Medicine, 2014, Article 912981.
https://doi.org/10.1155/2014/912981

Venkatraman, V., Dimoka, A., Pavlou, P. A., Vo, K., Hampton, W., Bollinger, B., ...
Winer, R. S. (2015). Predicting advertising success beyond traditional measures:
New insights from neurophysiological methods and market response modeling.
Journal of Marketing Research, 52(4), 436-452. https://doi.org/10.1509/
jmr.13.0593

Wang, A. (2006). Advertising engagement: A driver of message involvement on
message effects. Journal of Advertising Research, 46(4), 355-368. https://doi.
org/10.2501/S0021849906060429

Wang, Z., & Duff, B. R. L. (2016). All loads are not equal: Distinct influences of
perceptual load and cognitive load on peripheral ad processing. Media
Psychology, 19(4), 589—613. https://doi.org/10.1080/15213269.2015.1108204

Wong, K. H., Chang, H. H., & Yeh, C. H. (2019). The effects of consumption values

and relational benefits on smartphone brand switching behavior. Information
Technology & People, 32(1), 217-243. https://doi.org/10.1108/ITP-02-2018-0064


https://doi.org/10.5171/2021.321466
https://doi.org/10.5171/2021.321466
https://doi.org/10.1080/0144929X.2014.952777
https://doi.org/10.1080/0144929X.2014.952777
https://heinonline.org/HOL/LandingPage?handle=hein.journals/techssj12&div=24
https://heinonline.org/HOL/LandingPage?handle=hein.journals/techssj12&div=24
https://doi.org/10.1016/j.compedu.2011.07.012
https://doi.org/10.1016/j.compedu.2011.07.012
https://doi.org/10.1353/jip.2015.0021
https://doi.org/10.24874/pes01.02.100
https://doi.org/10.1155/2014/912981
https://doi.org/10.1509/jmr.13.0593
https://doi.org/10.1509/jmr.13.0593
https://doi.org/10.2501/S0021849906060429
https://doi.org/10.2501/S0021849906060429
https://doi.org/10.1080/15213269.2015.1108204
https://doi.org/10.1108/ITP-02-2018-0064

Stergios Symeonidis et al. « “The eyes are the windows to the brain”...
Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510 509

Yadava, M., Kumar, P., Saini, R., Roy, P. P., & Prosad Dogra, D. (2017). Analysis of
EEG signals and its application to neuromarketing. Multimedia Tools and
Applications, 76(4), 19087-19111. https://doi.org/10.1007/s11042-017-4580-6

Yang, M., & Gabrielsson, P. (2017). Entrepreneurial marketing of international
high-tech business-to-business new ventures: A decision-making process
perspective. Industrial Marketing Management, 64, 147-160. https://doi.
org/10.1016/j.indmarman.2017.01.007

Yeh, C.-H., Wang, Y.-S., & Yieh, K. (2016). Predicting smartphone brand loyalty:
Consumer value and consumer—brand identification perspectives. International
Journal of Information Management, 36(3), 245-257. https://doi.org/10.1016/j.
ijjinfomgt.2015.11.013

Zahid, A., & Dastane, D. O. (2016). Factors affecting purchase intention of South
East Asian (SEA) young adults towards global smartphone brands. ASEAN
Marketing Journal, 8(1), 66—84. https://doi.org/10.21002/am;.v8i1.5486

Zhang, X., & Yuan, S.-M. (2018). An eye-tracking analysis for video advertising:
Relationship between advertisement elements and effectiveness. IEEE Access,
6, 10699-10707. https://doi.org/10.1109/ACCESS.2018.2802206


https://doi.org/10.1007/s11042-017-4580-6
https://doi.org/10.1016/j.indmarman.2017.01.007
https://doi.org/10.1016/j.indmarman.2017.01.007
https://doi.org/10.1016/j.ijinfomgt.2015.11.013
https://doi.org/10.1016/j.ijinfomgt.2015.11.013
https://doi.org/10.21002/amj.v8i1.5486
https://doi.org/10.1109/ACCESS.2018.2802206

»

Stergios Symeonidis et al. * “The eyes are the windows to the brain”...
510 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 485-510

,OC1 su prozori mozga*: pupilometrija i obrasci fiksacije oka u komunikaciji
putem pametnih telefona

Stergios Symeonidisl, Nikolaos Dimitriadis*, Marko Cirovi&®, Matteo Venerucci*

SaZetak

Pracenje pokreta ociju pokazalo se kljucnim za razumijevanje ponasanja
potrosaca, a pupilometrija moze ukazati uzrokoju li podrazaji veliku zbunjenost u
mozgu. Ovim istrazivanjem ispitao se utjecaj promotivnih poruka putem pametnih
telefona na kognitivne zahtjeve mozga i analizirala vizualna pozornost korisnika. U
podrucju neuromarketinga, ovaj rad istrazuje industriju pametnih telefona i njezin
utjecaj oglasavanja na grcke potrosace, kao i njezin utjecaj na razinu mentalnog
opterecenja mjerenog Sirenjem zjenica. Za ovo istrazivanje, uz komparativni
upitnik, koristio se uredaj za pracenje oka, a rezultati konacnog uzorka od 31
osobe (17 Zena i 14 muskaraca) u skladu su s velikim dijelom postojece literature,
Sto sugerira da, iako muskarci i Zene mogu imati neznatno drugaciji pristup ovoj
kategoriji proizvoda, u vecini slucajeva imaju slicne biometrijske rezultate.
Podrazaji su ukljucivali 10 slika s promotivnim sadrzajem 5 brendova (Sony,
Apple, Realme, Xiaomi, Samsung). Nakon detaljne analize rezultata pracéenja ociju
koja je ukljucivala fiksaciju i metriku zjenica te njihove usporedbe s povezanom
literaturom, u radu se dolazi do zakljucka da je izgled pametnog telefona element
koji najvise privlaci vizualnu paznju korisnika te da opcenito, testirani materijal
nije zahtijevao veliko mentalno opterecenje korisnika za procesuiranje.Konacno,
istaknuta je vaznost primjene kombinacije implicitnih i eksplicitnih istrazivackih
metoda kako bi se dobilo sveobuhvatno razumijevanje utjecaja oglasavanja
proizvoda na vizualnu paznju i mentalni napor, Sto ima dodatne akademske i
prakticne implikacije.

Kljucne rijeci: oglasavanje proizvoda, pracenje pogleda oka, mentalni napor,
vizualna paznja, Sirenje zjenica
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Clickbait and Influencers: How peripheral cues
affect the reach of native ads”

Davor Trbusié', Luka Siki¢?, Drazen Males®

Abstract

Native advertising refers to a paid advertisement that mimics editorial content,
aiming to prompt a profitable action. Authors of native ads employ various tactics
to attract attention and raise awareness of a brand, product, or service, ultimately
seeking to drive the reader toward conversion. These tactics may include selecting
headlines that guide the reader s interpretation of the message, choosing credible
sources of information, and incorporating (graphic) design elements. This paper
investigates how peripheral cues — specifically clickbait headlines, sources of
information, and visual components — affect the reach of native advertisements,
framed within the Elaboration Likelihood Model (ELM). According to the ELM,
when audiences lack sufficient motivation or cognitive resources for in-depth
analysis, they predominantly rely on the peripheral route of information
processing. Consequently, the use of attention-grabbing yet often superficial
elements is essential for capturing initial attention and maximizing overall reach.
A study based on a sample of 543 native ads from the most widely read Croatian
internet portals found that headlines emphasizing uncertainty or using vague
pronouns consistently achieved the highest reach among various clickbait
techniques. Additionally, uncertainty emerged as the most prevalent strategy used.
Even though such headlines can spark curiosity, non-clickbait headlines often
match or outperform them, especially when they rely on ambiguous language,
uncertainty cues, or numeric indicators. Moreover, the findings indicate that ads
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featuring influencers as sources of information achieve significantly greater reach
than those relying on other types of sources. These results underscore the crucial
role of peripheral cues in the creation of effective native advertisements and open
avenues for future research that might explore the depth of processing and attitude
change among consumers.

Keywords: native advertising, clickbait headlines, influencers, online portals,
audience engagement

JEL classification: M30, M37, L§6, D83

1. Introduction

The concentration of so-called hybrid forms of media content in the contemporary
online environment is becoming increasingly intense (Balasubramanian, 1994;
Macnamara, 2014; Taiminen et al., 2015). The lack of a clear theoretical and
practical distinction between sponsored content (Tutaj & Reijmersdal, 2012),
content marketing (Pulizzi, 2014; Pulizzi & Piper, 2023), brand journalism (Cole
and Greer, 2013), and native advertising (Ver¢i¢ & Tkalac Verc¢i¢, 2016) often
results in confusion among readers, who are finding it increasingly difficult to
recognize the commercial nature of the content being presented to them. For most
researchers, native advertising serves as an umbrella term intended to simplify
the classification of hybrid forms, as native advertising is, by definition, a paid
advertisement designed to resemble editorial content. Its purpose is to attract a
target audience with useful content while simultaneously promoting a brand, its
values, and its products (Cole & Greer, 2013; Howe & Teufel, 2014; Wojdynski &
Evans, 2016). On the other hand, research by Taiminen et al. (2015) revealed that
most public relations and marketing professionals prefer to use the term content
marketing when referring to commercial hybrid forms of online content.

In addition to the obvious terminological confusion, three other problematic areas
of native advertising need to be addressed:

1. Application area: Is native advertising a public relations technique, a marketing
tool, or a tactic indistinguishable from traditional advertising?

2. Authorship of native ads: Who is the creative author and who bears responsibility
for the content?

3. Legal and ethical framework: How is native advertising legally defined, and
what is the practice of media outlets in labelling such advertisements? (Trbusi¢
et al., 2024)

According to the Interactive Advertising Bureau (1AB), there are three fundamental
forms of native advertising: In-Feed/In-Content native advertising, Content Recom-
mendation Ads, and Branded/native content. The latter refers to “paid content by a
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brand that is published in the same format as full-fledged editorial content on the
publisher’s website, usually in collaboration with the publisher’s own teams” (IAB,
2019). This form of native advertising (branded/native content) will be the focus
of the research component of this paper because it is the only type among the men-
tioned forms of native advertising that allows for a structured analytical approach.

The fact that native ads closely resemble editorial content in both appearance and
format on online news portals implies that such ads incorporate essential elements
of journalistic texts, such as headlines, visual elements (graphics and infographics,
photo, video, branded visual content), and sources of information, which may
include quoted statements or comments from common people or influential figures
and representatives of organizations. Therefore, the main objective of this paper is
to analyse which types of headlines, visual elements, and sources of information
are most used in native ads. Furthermore, the study aims to determine, based on the
Elaboration Likelihood Model (ELM), whether these elements belong to the central
or peripheral route of persuasion. Finally, the paper seeks to identify differences in
the effectiveness of ads based on these elements, enhancing understanding of the
key factors that influence the success of native advertising.

In line with the research objectives, the following hypotheses are proposed:

H1: Native ads employing clickbait headlines will be more efficient than ads with
neutral headlines.

Hla: There is a significant association between industry type and the type of
headline used; specifically, industries with a pronounced consumer focus (e.g.,
healthcare, financial) employ emotional or uncertainty-based clickbait headlines
more frequently than industries with less consumer focus.

H2: Native ads with rich visual elements will be most efficient compared to those
with minimal visual components.

H3: Native ads featuring influencers as sources of information will achieve highest
reach, thanks to the influencers’ reputation and appeal.

H3a: There is a significant association between industry type and the information
source used in advertisements. Specifically, ads in industries that depend on
personal preferences and trends (e.g., lifestyle, travel) will more frequently engage
influencers as sources of information, whereas ads in professional and technical
sectors (e.g., financial, ICT, healthcare) will more often rely on expert authorities or
official institutions as sources.

In the following chapters, the paper elaborates on the theoretical framework, further
develops the proposed hypotheses, describes the methodology and analytical design,
and concludes with an interpretation of the results, conclusions, and limitations of the
research.
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2. Literature review and hypothesis development

This section is structured and divided into two parts. The first part provides
an overview of the theoretical framework of the study, while the second part
explains and contextualizes the variables to be analysed in the research segment in
accordance with the theoretical foundation.

2.1. Elaboration likelihood model (ELM)

The Elaboration Likelihood Model (ELM) provides a comprehensive framework
for organizing, categorizing, and interpreting the fundamental processes that
underlie the effectiveness of persuasive communication (Petty & Cacioppo, 1986).
As such, it is a model applicable to various areas of theory and practice, including
psychotherapy and counselling (Petty et al., 1984a; Cacioppo et al., 1985) as well
as mass media advertising, selling and marketing communications (Petty et al.,
1984b; Cacioppo & Petty, 1985; Kemeter & Busljeta Banks, 2013; El Hedhli &
Zourrig, 2022).

At its core, the Elaboration Likelihood Model (ELM) explains how persuasive
communication can influence attitude change. It posits two distinct routes through
which individuals process persuasive messages: the central and peripheral routes to
persuasion (Petty & Cacioppo, 1986). The central route suggests that individuals
are sometimes motivated to pay attention to the content of a message and accept
it when the arguments presented are sufficiently persuasive. In such situations,
individuals engage in a thorough evaluation of the message and process its content
in depth. Conversely, under different circumstances, individuals may lack the
motivation to carefully assess information and instead focus on superficial and
external cues. This approach is referred to as the peripheral route to persuasion,
as it relies on elements that are secondary to the message itself (Petty et al., 2003;
Aronson et al., 2013).

Given that the Elaboration Likelihood Model (ELM) explains how individuals
process persuasive messages through the central and peripheral routes of
persuasion, examining the language and communicative features of marketing
communication becomes essential for understanding the mechanisms underlying
its effectiveness. One of the key factors in marketing success is the application
of an appropriate linguistic style, which serves as a powerful persuasive tool
(Blankenship & Craig, 2011). Moreover, the way a message is formulated
often plays a more significant role than its actual content, as it can influence the
perception and interpretation of information (Brennan & Williams, 1995). In this
regard, linguistic style not only facilitates the comprehension and processing of a
message but also shapes the perception of the message sender (Areni & Sparks,
2005).
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In the context of native advertising, where persuasive messages are integrated
into journalistic-style content, the analysis of linguistic style becomes even more
crucial. If we assume that linguistic style encompasses not just verbal expressions
but also that structural and visual elements influence how the audience perceives
the message, we can argue that headlines, visual design, and source attribution
play a pivotal role in shaping the persuasive effect of an advertisement. These
elements can function as peripheral cues, influencing how recipients process and
interpret advertising messages, particularly in situations where deep cognitive
analysis of content is absent. Therefore, considering the applicability of ELM
(Elaboration Likelihood Model) to advertising and marketing communication,
it is justified to investigate how various aspects of linguistic style, including
headlines, visual design, and source attribution, influence the effectiveness of
native advertisements.

Previous research on persuasive communication within the Elaboration Likelihood
Model (ELM) framework highlights key factors influencing attitude change.
Petty et al. (1981) found that personal relevance determines whether individuals
process messages via the central route (focusing on argument strength) or the
peripheral route (relying on cues like speaker prestige). Cacioppo et al. (1996)
further demonstrated that individual differences in need for cognition (NFC) affect
message processing, with high-NFC individuals engaging in deeper analysis. Petty
and Brock (1981) showed that distractions and cognitive load lead individuals to
rely more on peripheral cues. Chaiken (1980) and Petty et al. (1995) found that
attitudes formed via the central route are more stable and resistant to change,
whereas those shaped by the peripheral route are more susceptible to persuasion
over time. When it comes to native advertising, research is related to the analysis
of readers’ cognitive perception of native ads and their persuasive elements
(Wojdynski & Evans, 2016), analysis of communication strategies in native ads
(Wang & Li, 2017), perception of the organization or the sponsor of native ads and
its socially responsible activities (Jung & Heo, 2018; Krouwer et al., 2020; Beckert
et al., 2020; Wu & Overton, 2021), perception of the credibility of online portals
that publish native ads (Howe & Teufel, 2014), and analysis of the basic features of
native ads based on the most-read selected Croatian online portals (Trbusi¢ et al.,
2024).

2.2. Review of key variables

This section reviews three critical variables: clickbait headlines, visual elements,
and information sources, that shape the effectiveness of native advertising, and
introduces corresponding hypotheses suggesting that attention-grabbing headlines,
strong visual design, and reputable or influential sources function as powerful
peripheral cues to drive higher audience engagement.
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2.2.1. Clickbaits

A headline is an integral component of a media text, yet its distinct positioning
makes it the first, and often the only, element that the audience encounters
(Kanizaj et al., 2022). Headlines are crafted to attract readers (Sili¢, 2006;
Hudecek & Mihaljevi¢, 2009), and since capturing their attention is challenging,
publishers frequently resort to clickbait techniques. Clickbait occurs when a
publisher posts a link with a headline that entices people to click to see more,
without providing substantial information about what they will find (El-Arini
& Tang, 2014). When readers realize that they have landed on irrelevant or
misleading content, they often experience disappointment (Kanizaj et al., 2022).
However, clickbait can sometimes be identified in advance, as it frequently
follows stereotypical sensationalist constructions and linguistic patterns (Chen
et al., 2015). Thus, clickbait headlines can be recognized through the following
patterns, which will serve as a framework for the typology of native advertisement
headlines in this research:

1. Uncertainty

Multiple combinations
Use of numbers
Emphasis on emotions

Use of vague pronouns

AN O o

Reverse narrative style
Accordingly, the following hypothesis has been formulated:

HI: Native ads employing clickbait headlines will be more efficient than ads
with neutral headlines, as such headlines more strongly arouse curiosity and act
as a peripheral cue.

Hla: There is a significant association between industry type and the type of
headline used; specifically, industries with a pronounced consumer focus (e.g.,
healthcare, financial) employ emotional or uncertainty-based clickbait headlines
more frequently than industries with less consumer focus.

2.2.2. Visual elements

It is well-documented that modern digital environments increasingly prioritize vis-
ual content (Paska, 2019), a development that has consequently shaped the online
media sphere. A substantial body of research has demonstrated the superiority of
pictorial elements over verbal ones (Childers & Houston, 1984; Mitchell, 1986;
Obermiller & Sawyer, 2011; Wedel & Pieters, 2000). The notion of visual equip-
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ment also encompasses video formats, particularly shorter videos (from just a few
seconds to a couple of minutes), which rank among the most popular forms of vid-
eo content in the information era (Wang, 2020; Xiao et al., 2023). Recently, an in-
creasing number of businesses have allocated resources to promoting their products
via short-form video advertising (Meng et al., 2024).

Therefore, we have formulated a second hypothesis that will be subject to empirical
testing:

H?2: Native ads with rich visual elements will be most efficient compared to
those with minimal visual components, because appealing design and visual
content provide powerful peripheral cues that quickly capture attention.

2.2.3. Information sources

According to their most fundamental definition, sources encompass any individuals
or platforms from which, or on which, information about relevant facts can be
obtained (Bobi¢, 1987). Such sources may be diverse, including other individuals,
government agencies, other media organizations, and non-governmental
organizations (Malovi¢, 2005). In an advertising context, they can also include
employees within an organization, product or service users, and others. In recent
years, influencer marketing has evolved into a key component of digital marketing
strategies, serving as a critical touchpoint for reaching target audiences (Kim &
Kim, 2021). At its core, influencer marketing is a type of endorsement marketing
that employs influencers’ product recommendations to boost sales; however, its
objectives extend beyond mere revenue generation, aiming to capture the attention
of potential customers, stimulate word-of-mouth effects, and foster customer
engagement with a brand or product (Brown & Hayes, 2008).

Hence, the following hypotheses have been formulated:

H3: Native ads featuring influencers as sources of information will achieve the
highest reach, thanks to the influencers’reputation and appeal, which serve as a
strong peripheral cue for the audience.

H3a: There is a significant association between industry type and the
information source used in advertisements. Specifically, ads in industries
that depend on personal preferences and trends (e.g., lifestyle, travel) will
more frequently engage influencers as sources of information, whereas ads in
professional and technical sectors (e.g., financial, ICT, healthcare) will more
often rely on expert authorities or official institutions as sources.
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3. Methodology and analytical design

In this section, we detail the selection and analysis of 543 native advertisements
published over six months on six major Croatian news portals, focusing on how
different headline types (standard vs. clickbait), visual elements (photos, videos,
graphics), and information sources (e.g., influencers) were identified and measured.
We then discuss how these variables were correlated with ad reach to assess the
impact of peripheral cues across different industries.

3.1. Sample selection and data collection

The sample for the study consists of native advertisements published over six
months (December 2021 — May 2022) on the six most-read Croatian internet news
portals (index.hr, jutarnji.hr, vecernji.hr, 24sata.hr, telegram.hr, slobodnadalmacija.
hr), which were identified as the most influential online news media in the Croatian
digital space based on visitor criteria (Perusko, 2023). Following a machine-based
pre-analysis that included all posts on Croatian internet portals during the observed
period, totalling over 1.5 million posts on 5.104 web pages, a representative sample
was selected based on visit frequency, specifically from the largest Croatian internet
portals. A machine search was conducted using keywords and phrases in the
content or headlines. The keywords used to identify native content included phrases
such as paid content, sponsored content, native, content provided by, content
created by, powered by and tnative, as native content should be clearly identified
as such in the media. After selecting all articles published during the six-month
period that included these keywords, a total of 811 articles were identified, from
which non-native articles, primarily sponsored or PR content, and other irrelevant
material were manually excluded. The final sample for the study consisted of 543
native advertisements across the six internet portals, noted for their influence and
readership in Croatia. Before determining the research sample, it was confirmed
that all analysed internet portals offer native advertising services through a review
of their publicly available marketing, advertising, and public relations pricing lists.

3.2. Analytical framework and variables

Of the total sample of 543 native advertisements, 177 posts, or 32.6%, were
from the portal jutarnji.hr, 103 posts or 18.97% from vecernji.hr, and 99 posts or
18.23% from telegram.hr. The portal 24sata.hr accounted for 88 analysed articles
or 16.21%, index.hr for 62 or 11.42%, and slobodnadalmacija.hr for 14 native
articles or 2.58%. The research on a sample of 543 native advertisements published
between December 1, 2021, and May 30, 2022, on the six selected Croatian internet
portals, was conducted using content analysis methodology. An analytical matrix
was applied, containing five general categories (general identification elements,
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content emphasis, headline characteristics, content characteristics, audience
engagement), within which 19 variables were observed for each of the 543 ads. The
researchers independently read and analysed all identified ads and then compared
results, achieving full agreement across all variables.

For the purposes of this study, three main categories were examined: headline
characteristics, visual content characteristics, and types of information sources.
In analysing headlines, the focus was on classifying different headline types,
distinguishing between standard and clickbait headlines. When examining visual
content, particular attention was given to identifying specific elements, such as
photographs, video content, graphics, or infographics, as well as any combinations
thereof. Additionally, different information sources were investigated, including
representatives from the organization/company, brand ambassadors, influencers/
celebrities, direct users of the product or service, and multiple sources. All these
variables were then correlated with the reach of each ad to illustrate how various
peripheral cues affect the effectiveness of native advertisements. Finally, an
industry-specific analysis was conducted to determine whether certain headline
types or types of information sources were more prevalent or characteristic of
industries, and how these variables related to the ads’ reach.

4. Results and discussion

In this chapter, we analyse how various peripheral cues, such as clickbait headlines,
visual elements, and information sources, shape the reach and effectiveness of
native advertisements. We also examine industry-specific patterns to reveal how
different sectors strategically employ these cues to engage audiences and improve
ad performance.

4.1. The effectiveness of clickbait headlines as peripheral cues

The data indicate that as many as 79.01% of the observed native advertisements
employed clickbait headlines, with the most prevalent techniques being those based
on uncertainty (44.38%) and combinations of multiple clickbait elements (13.81%).
Meanwhile, neutral headlines accounted for 20.99%, and other identified styles
(e.g., emotional appeals, reverse narrative) were comparatively infrequent and less
effective. In terms of reach, the data suggest that headlines containing clickbait
features, particularly those emphasizing uncertainty or combining multiple styles,
attract greater audience attention and encourage interaction.
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Table 1: Prevalence and reach of clickbait headline characteristics in the analysed
native ads (n=543)

Mean Median | Min Max Total Std.

. . o

Clickbait Type | Count %o Reach Reach | Reach | Reach Reach Deviation
Uncertainty 241 |44.38 | 11,202.71 10,051 963 | 142,818 2,699,855 10,441
Notaclickbait | 1\, 15099 | 899041| 8400 963 32.270| 1,024.907| 5974.08
headline

Mumple. 75 13.81 | 12,504.33 10,891 963 | 80,240 937,825| 9,946.85
combinations

Use of numbers | 51 9.39 [10,610.37| 10,418| 2,129| 18,790 541,129| 3,985.18

Emphasis on
emotions

32 5.89 | 7,367.21 6,125 1,531 19,962 235,751 5,062.08

Use of vague
pronouns
Reverse
narrative style

27 497 |11,954.88| 10,701 | 5,688| 24,296| 322,782| 4,770.36

3 0.55 | 6,861.66 5,688 5,688 9,209 20,585 2,032.85

Source: Author’s calculations

These findings provide empirical evidence supporting H1: Native ads employing
clickbait headlines will achieve greater reach than ads with neutral headlines,
as such headlines more strongly arouse curiosity and act as a peripheral cue,
indicating that ads featuring clickbait headlines achieve higher reach than their
neutral counterparts by eliciting stronger curiosity and functioning as a peripheral
cue. For illustrative purposes, we provide a select few of the analysed advertisement
headlines: Do you eat fish at least twice a week? Here's why you should (Index.hr,
2022a); Is it possible to win at an online casino, or is everything rigged? (Index.
hr, 2021); How can we pull children away from their mobile phones and guide
them toward more beneficial activities? A teacher offers an excellent suggestion
(Marinovi¢, 2021); What is the secret of fortunate individuals? Experts say they do
these four things differently (Index.hr, 2022b).

Table 2: Wilcoxon rank sum (pairwise) tests comparing audience reach for clickbait
vs. non-clickbait headlines

Not a clickbait headline versus: Te‘st . p value Bonferroni adjusted
Statistic p value

Use of vague pronouns 2,091.5 0.0019 0.0114

Uncertainty 16,359.5 0.0018 0.0110

Reverse narrative style 139.0 0.7124 1.0000

Emphasis on emotions 1,533.0 0.9160 1.0000

Use of numbers 3,681.5 0.0031 0.0190

Multiple combinations 5,453.0 0.0006 0.0041

Source: Author’s calculations
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Since the Shapiro-Wilk test for normality of audience reach data (W = 0.9763,
p < 0.001) indicated a significant deviation from normal distribution, the non-
parametric Kruskal-Wallis test was used to assess differences in audience reach.
The significant Kruskal-Wallis result (x> = 28.45, p < 0.001) suggested that at least
one of the groups differed from the others. To investigate whether native ads using
clickbait headlines achieve greater reach than non-clickbait ads, Wilcoxon rank-
sum (Mann-Whitney) tests were conducted with the null hypothesis (Ho) that Not
a clickbait headline does not surpass each of the six clickbait headline categories.
After applying a Bonferroni correction to adjust for multiple comparisons, the
results indicated that Not a clickbait headline reached significantly larger audiences
than Use of vague pronouns (adjusted p = 0.0114), Uncertainty (adjusted p
= 0.0110), Use of numbers (adjusted p = 0.0190), and Multiple combinations
(adjusted p = 0.0041). In contrast, there was no significant difference in reach for
Reverse narrative style (adjusted p = 1.0000) or Emphasis on emotions (adjusted
p = 1.0000). Thus, while non-clickbait headlines appear to outperform several
clickbait styles, they perform comparably to reverse narrative and emotion-focused
headlines under these tests.

The Figure 1 illustrates the prevalence of various clickbait headline techniques
across a range of industries. The chart visually represents how different sectors
employ specific strategies to attract audience engagement, with colour intensity
indicating the percentage of ads that utilize each technique within each industry.
A chi-square test of independence was performed, revealing a significant
association between industries and clickbait characteristics (y*> = 264.45,
p < 0.001), which suggests that different industries favour specific information
sources in their ads and employ distinct clickbait strategies. The respective data
therefore aligns with Hla: There is a significant association between industry
type and the type of headline used; specifically, industries with a pronounced
consumer focus (e.g., healthcare, financial) employ emotional or uncertainty-
based clickbait headlines more frequently than industries with less consumer
focus, suggesting that industries with a pronounced consumer focus are indeed
more inclined to employ emotionally charged or uncertainty-based clickbait
techniques. A particularly telling example comes from the healthcare industry,
where native advertisements prominently feature two central themes: on the
one hand, narratives centred on illnesses, disorders, and diagnoses, and on the
other, successful solutions and preventive measures aimed at mitigating health
risks (Trbusi¢ et al., 2024). By emphasizing fear and urgency, such ads tap into
consumers’ emotional responses, fostering a heightened need for products and
services that promise relief or protection. Interestingly, the real estate sector in
Croatia also capitalizes on uncertainty, which is particularly evident given current
market volatility and rising housing costs.
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Figure 1: Distribution of different clickbait types across various industries
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According to recent data from the Croatian Bureau of Statistics (2025), real estate
prices have experienced a steady increase over the past few years, intensifying
concerns about affordability and accessibility among prospective buyers. This
heightened sense of urgency provides a fertile ground for uncertainty-based
advertising strategies. Below, we present only a few of the clickbait headlines
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from the analysed advertisements that convey a sense of uncertainty: Nearly
500,000 people in Croatia suffer from the same digestive problems. Even those
under 35 should be cautious (Telegram.hr, 2022a); This vitamin helps combat
winter depression — here’s how to recognize and treat it (Index, 2022c); A
well-known Zagreb restaurateur reveals his biggest financial mistakes — I keep
making them over and over again (Marinovi¢, 2022); Applications for the APN
program are opening soon; heres everything you need to know if you're buying
an apartment with a subsidized housing loan (Telegram, 2022b); Will the current
surge in inflation impact car insurance prices as well? An expert reveals what we
can expect (Telegram, 2022c); While renovating his house, Zeljko from Zagreb
encountered a problem many people face. I found the perfect solution. (Jutarnji
list, 2022).

In contrast, more technically oriented or B2B-driven industries, such as shipbuilding,
tend to favor straightforward, non-clickbait approaches, reflecting the highly
specialized nature of their content and more narrowly defined consumer base.

4.2. The effectiveness of visual elements as peripheral cues

The research findings indicate that all analyzed native advertisements include some
form of visual element (photograph, video content, infographic, or a combination
of these). Photographs are the most frequently used, appearing in 400 ads, while
the combinations of photographs and graphics, as well as photographs and video
content, appear 65 and 60 times, respectively. However, further analysis did not
reveal any statistically significant differences in reach across the different types of
visual elements. Consequently, we are unable to either confirm or refute H2 that
Native ads with rich visual elements will be most efficient compared to those with
minimal visual components, because appealing design and visual content provide
powerful peripheral cues that quickly capture attention.
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4.3. Information sources as peripheral cues

Table 3: Representation of different types of sources in the statements and reach

(n=543)
Source type | Count | % Mean Median | Min Max Total Std.
yp ¢ Reach Reach | Reach | Reach Reach Deviation
No source / 257 |47.33(10,025.14| 9,396.0| 963| 33,929| 2,576,463| 5,281.73
statement

Source from the
organization / 107 | 19.71 | 9,940.28| 8,580.0| 1,107 80,240 | 1,063,610| 8,622.92
company
Source
unrelated to
the product or
service
Multiple
sources

56 | 10.31]12,504.33| 10,891 963| 80,240 937,825| 7,276.38

41 7.55 [ 17,113.12| 12,781.0| 3,211 | 142,818 701,638 | 21,412.84

Direct user of
the product or 37 6.81 9,844.32| 10,051.0| 2,088 18,962 364,240 | 3,873.95
service

Brand 26 | 479 [10,057.19| 9,719.0| 1,558 31,308| 261,487| 7,743.89
ambassador
Influencer / 19 | 35 |14,645.78] 14,797.0| 9,975 21,300 278270 3,371.75
celebrity

Source: Author’s calculations

A comparison of the analytical results with the proposed hypotheses H3:
Native ads featuring influencers as sources of information will achieve highest
reach, thanks to the influencers’ reputation and appeal, which serve as a strong
peripheral cue for the audience, and H3a: Ads in industries that depend on
personal preferences and trends (e.g., tourism, travel) will more often engage
influencers as sources of information, whereas ads in professional and technical
sectors (e.g., financial industry, ICT, healthcare industry) will prefer expert
authorities or official institutions as sources, due to a stronger emphasis on
credibility and technical accuracy, reveals a clear alignment. Specifically, H3
posits that native advertisements featuring influencers as sources of information
will achieve the highest reach, primarily due to the influencers’ recognizability
and appeal to audiences. This is corroborated by the finding of the highest mean
reach (14,645.78) precisely in the category of ads featuring influencers/celebrities,
a figure considerably greater than that of other source types. These results also align
with previous research on the positive effects of involving influencers in marketing
communication (Djafarova & Rushworth, 2017; Evans et al., 2017; Boerman,
2020). A significant difference in audience reach was also confirmed concerning
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the type of sources used in the ads (y2=33.34, p<0.001). This result suggests
that different types of sources, such as direct user testimonials or organizational
representatives, have a measurable impact on the success of the article.

To examine whether using an influencer/celebrity category differs from other
source types, Wilcoxon rank-sum (Mann-Whitney) tests were conducted with
the null hypothesis (Ho) that the influencer/celebrity category does not surpass
each of the six other categories. Following a Bonferroni correction for multiple
test comparisons, the results revealed that influencer/celebrity sources reached
significantly different outcomes compared to a direct user of the product/service
(adjusted p = 0.000247) and an unrelated source (adjusted p = 0.002883). In
contrast, there was no significant difference between influencer/celebrity and
any of the remaining source types, namely, no source/statement, source from the
organization/company, brand ambassador, or multiple sources, as their adjusted
p-values all exceeded 0.05. Thus, while influencers/celebrities stand apart from
direct users and unrelated sources, they perform comparably to the other categories
examined in this context.

Table 4: Wilcoxon rank sum (pairwise) tests comparing audience reach for
influencer/celebrity vs. other types of sources

Influencer / celebrity versus: | Test Statistic p value Bonferroni adjusted

p value

No source / statement 1,075.0 1.0000 1.0000

Source from the organization / 407.0 1.0000 1.000

company

Multiple sources 448.0 1.0000 1.000

Source'unrelated to the product R03.5 0.0000 0.0028

or service

Dlre.ct user of the product or 579.5 0.0000 0.0002

service

Brand ambassador 130.0 1.0000 1.0000

Source: Author’s calculations
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Figure 2: Distribution of different source types across various industries
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Additionally, a Pearson’s chi-squared test of independence was conducted to
examine the association between industries and information sources (H3a), which
yielded a significant result (y*> = 254.72, p = 0.000). These findings indicate that
different industries favour specific information sources in their ads and employ
distinct clickbait strategies. Furthermore, H3a assumes that industries oriented
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toward personal preferences and trends (e.g., tourism, fashion, travel) are more
likely to employ influencers as sources, while professional and technical sectors
(e.g., finance, ICT, healthcare) will rely more heavily on expert authorities or
official institutions, owing to an emphasis on credibility and technical accuracy.
The data substantiates this claim: the sports sector, as well as industries aiming
to capture broad consumer attention (e.g., media, marketing agencies, etc.),
prominently utilize influencers/celebrities. In contrast, advertisements in industries
such as shipbuilding, real estate, and science and education more frequently feature
multiple sources and/or in-house experts and official institutions.

To conclude, the results of this study reveal both consistencies and divergences
from previous findings in the literature. For instance, Rony et al. (2017) report
that clickbait posts generally reach broader audiences, yet our analysis shows
that neutral headlines, in certain cases, achieved greater reach than clickbait
ones. Conversely, the finding that native advertisements featuring influencers as
information sources attain the highest reach aligns with expectations and prior
research. A recent meta-analysis by Pan et al. (2025) further demonstrates that
influencer marketing significantly affects user behavior and engagement, which is
clearly reflected in our results.

Some results, such as the strong effect of influencers, were expected based on
theory and earlier studies, while others, such as the limited effectiveness of clickbait
elements, were unexpected and open new questions for further inquiry. According
to the ‘knowledge gap’ hypothesis, one might assume that curiosity-driven,
attention-grabbing headlines increase reach, but our findings suggest that this is not
always the case. Such discrepancies may be attributed to factors such as audience
saturation over time or decreasing trust in overly sensational headlines, consistent
with research showing that clickbait can erode reader credibility and trust.

5. Conclusion

The findings of this study confirm the crucial role of peripheral cues in attracting
initial audience attention in native advertising, in line with the Elaboration
Likelihood Model (ELM). While reach alone does not provide direct insights
into the depth of message processing, higher reach can be seen as an indication
that a certain percentage of users was at least minimally motivated to click and
read further. According to ELM, this suggests that native ads leveraging strong
peripheral cues, such as influencers, clickbait headlines, and rich visual elements,
effectively generate initial audience engagement.

This study initially found that clickbait headlines, particularly those based on
uncertainty, vague pronouns, and the use of multiple clickbait techniques, can attract
attention by triggering curiosity and addressing emotional or informational gaps.
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However, the statistical tests revealed a more complex picture. Specifically, the
non-parametric analyses showed that non-clickbait headlines reached significantly
larger audiences than clickbait variants using vague pronouns, uncertainty cues,
numeric indicators, and multiple combinations. Notably, there was no significant
difference between non-clickbait headlines and those employing reverse narrative
styles or an emphasis on emotions. This suggests that although certain clickbait
strategies may effectively capture immediate attention, their overall impact is not
uniformly superior, and some traditional headline styles can perform just as well or
even better in terms of reach. Finally, while clickbait headlines can be effective in
capturing attention, their long-term impact and potential negative effects on brand
perception remain open questions, as they may lead to user disappointment if the
content does not meet expectations.

When examining the role of visual elements as a variable in native advertising,
it emerged that every analyzed advertisement included some form of visual
component. Consequently, we were unable to compare them with ads lacking
any visuals, meaning we cannot definitively conclude whether visual elements,
regardless of their sophistication, do or do not generate higher reach. Future studies
incorporating advertisements without visual components would be necessary to
isolate the precise impact of visual cues on ad performance.

Furthermore, the results confirm that native ads featuring influencers as sources
of information achieve the highest reach, reinforcing the idea that an influencer’s
reputation and recognizability serve as strong peripheral cues. However, reach
alone does not reveal whether users engaged in deeper processing of the message.
Assessing whether users read and processed the content would require additional
behavioural metrics, such as time spent on the page, scroll depth, and conversion
rates. This distinction is essential, as ELM differentiates initial attention capture
via the peripheral route from deeper message processing via the central route.
Thus, while influencer-driven ads attract attention primarily due to the influencer’s
identity and reputation, further analysis would be needed to determine whether
some users transition to central processing, which is more likely if the influencer is
perceived as a credible expert in the respective field.

Industry-specific trends support the hypothesis that different sectors adopt distinct ad-
vertising strategies. Industries driven by personal preferences and trends (e.g., tour-
ism, fashion, media) are more likely to use influencers to attract attention and foster
audience engagement. In contrast, professional and technical sectors (e.g., finance,
ICT, healthcare) tend to rely on expert authorities and official institutions, as cred-
ibility and technical precision play a crucial role in audience persuasion. This finding
aligns with the Two-Step Flow of Communication Theory (Katz & Lazarsfeld, 1955),
which suggests that influencers may serve as initial motivators for engagement, while
a subset of users, especially those with a personal interest in the topic, may transition
to deeper message processing if the influencer is perceived as an expert.
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Several limitations of this study should be noted. First, the sample consists of
543 native advertisements published over a six-month period on several leading
Croatian online portals, which restricts the generalizability of the findings to other
contexts or longer time frames. Second, since all analysed ads included visual
elements, we lacked a control group of ads without visuals, making it impossible
to isolate the effect of visual components on reach. Lastly, categories such as
‘clickbait headline’ or ‘influencer’ were defined according to our coding criteria and
may overlook nuances, such as varying levels of influencer popularity.

Finally, this study provides strong empirical support for the effectiveness of peripheral
cues in increasing the reach of native advertisements. However, future research should
examine their impact on deeper message processing and attitude change. Further
studies could incorporate behavioural analytics (e.g., A/B testing, engagement time
tracking) to explore how different audience segments interact with native ads beyond
initial attention capture. From a practical perspective, advertisers should recognize
the effectiveness of combining engaging headlines, compelling visual elements,
and influential sources of information to maximize message visibility. However, to
enhance message retention and persuasion, they should also consider strategies that
encourage deeper cognitive processing, particularly when targeting audiences in
sectors where credibility and expertise are crucial factors in decision-making.
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Clickbait naslovi i1 influenceri: Kako periferni poticaji utje¢u na doseg
nativnih oglasa

Davor Trbusié', Luka Siki¢?, Drazen Males®

SaZetak

Nativno oglasavanje placeni je oglas koji nalikuje urednickom sadrzaju, s ciljem
poticanja profitabilne akcije. Autori nativnih oglasa posezu za brojnim taktikama
kojima nastoje privuci paznju i podici svijest o brendu, proizvodu ili usluzi ne bi li
naposljetku doveli kupca (¢itaca) do konverzije. Neke od taktika su odabir naslova
koji usmjerava primateljevo citanje poruke, odabir izvora informacija te (graficke)
opreme oglasa. Ovaj rad ispituje utjecaj perifernih poticaja — clickbait naslova,
izvora informacija i vizualne opreme — na doseg nativnih oglasa u kontekstu
Modela vjerodostojnosti elaboracije (eng. Elaboration Likelihood Model — ELM).
Prema ELM-u, u situacijama kada publika nije posebno motivirana ili nema
dovoljno kognitivnih resursa za dubinsku analizu, dominantno se oslanja na
perifernu rutu obrade informacija. Stoga je za povecanje inicijalne pozornosti i
dosega neophodno koristenje priviacnih, ali cesto povrsinskih elemenata.
Istrazivanje na uzorku od 543 nativna oglasa na najcitanijim hrvatskim
internetskim portalima pokazalo je da neizvjesnost kao tip clickbaita ima najveci
doseg u usporedbi s ostalim oblicima clickbait naslova. Osim toga, rezultati su
pokazali da oglasi u kojima su influenceri izvori informacija ostvaruju znatno veci
doseg od oglasa koji se oslanjaju na druge vrste izvora. Nalazi istraZivanja
potvrduju vaznu ulogu perifernih poticaja u kreiranju ucinkovitih nativnih oglasa
te otvaraju prostor za buduée studije koje bi se bavila dubinom obrade i
promjenom stavova kod korisnika. U prakticnom smislu, rezultati sugeriraju da
oglasivaci, kombinirajuci atraktivne naslove i influencere kao izvore informacija,
mogu uspjesno povecati vidljivost marketinskih poruka.

Kljuéne rijedi: nativno oglasavanje, clickbait naslovi, influenceri, internetski
portali, angazman publike
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GUIDELINES FOR AUTHORS

Zbornik radova Ekonomskog fakulteta u Rijeci: casopis za ekonomsku teoriju i
praksu/Proceedings of Rijeka Faculty of Economics: Journal of Economics and
Business is an international peer reviewed journal open to scientists from all over
the world in different fields of economic theory, economic policy and related
research. As a rule, papers are published in English. However, the Journal may
publish articles in other world languages.

Editorial procedure

The Editorial Board receives all manuscripts. After reviewing and accepting the
manuscripts, Editor-in-Chief subjects them to the members of the Editorial Board
for the assessment process, and in case of the specific content of the text, to external
experts as well. After evaluation, Editor-in-Chief proposes Editorial decisions for
further action including: (a) which manuscript, if necessary, should be returned to
the author with suggestions, comments and recommendations for improvement,
primarily methodological presentation of research materials, (b) which manuscripts
could be sent to peer-review process, (¢) which manuscripts should be rejected
because of the reasons as follows:

* the subject matter does not meet the required scientific level,
* the article with a similar topic has already been published by the same author,
* the subject matter does not meet the criteria of the Journal, especially if:

— the content is beyond the concept of scientific publishing orientation of the
Journal (distinguished by the relevant databases), and

— does not meet international scientific and methodological standards that the
Journal must comply with.

If an article is not accepted, the Editorial Board sends a notification to the author,
but the manuscript is not returned.

If the manuscript is improved adequately, it is sent to two reviewers for extramural
review.

If the manuscript is considered for publishing, the author will receive the Authorship
Statement (Copyright Assignment Form), which should be filled in, signed and
returned to the editor. In this way the authors confirm the originality of the article
and validity of authorship.

In order to avoid withdrawing the paper until it is published or rejected, by signing
the Authorship Statement, the authors assert compliance with the review process.
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Book reviews, reviews on doctoral dissertations, as well as reviews on international
conferences and seminars are not submitted to extramural reviews. They are accepted
or rejected by the Editor and co-editors.

Review process

All scientific articles submitted for publication in Zbornik radova Ekonomskog
fakulteta u Rijeci: casopis za ekonomsku teoriju i praksu/Proceedings of Rijeka
Faculty of Economics: Journal of Economics and Business are double-blind peer
review by two academics appointed by the Editorial board: one from Croatia and
one from abroad. Reviewers stay anonymous for the authors and so do the authors
for the reviewers. The reviewers are asked to apply highest international standards
in their assessment of the submitted work. Reviewers receive an article and a
Reviewer Evaluation Form with instructions how to fill it in. If the article does not
fulfill the primary criteria of originality and relevance to the subject, it should not
be accepted.

The categories in which articles, if judged positively, might be classified are:

Original scientific paper is a scientific paper that includes new results based on the
research. The information given in the article can be verified by:

a) reproducing methodological procedure and obtain the same/similar results or
with tolerable degree of mistakes as estimated by the author himself, or

b) repeating the author’s observations and judge his analyses, or

¢) checking the author’s analyses and deduction on which the author’s analyses
are based.

Preliminary communication is an article that includes at least one or more pieces of
scientific information, but does not include the necessary details to check the
scientific cognition.

Conference paper is an article that deals with the author’s presentation at a
conference, and has not been previously published as a full text.

Review article is an article that analyses a special scientific problem already dealt
with in published scientific works, but his approach is original and new.

Professional paper is an article that deals with specific problems in some profes-
sional areas.

After receiving the reviews, the Editorial Board will give clear general instructions
to the author for further work on the manuscript. The comments and suggestions
made by the reviewers should be addressed and closely followed by the author prior
to final recommendation on acceptance or rejection made by the Editorial Board.

Only manuscripts with two positive reviews are published.

After completion of peer review and amendment of the text of the accepted articles
by the authors and editors, Editor-in-Chief, proposes the sequence of accepted
papers in the table of contents.
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Criteria for the order are:
(1) categorization according to the degree of scientific excellence,

(2) in case of two different levels of categorization of a particular article by
reviewers, Editor-in-Chief proposes a decision to the Editorial Board, and as
a rule, in favour of the author, i.e. a higher category,

(3) appreciation of topical issues, authors and common interest of the Journal
taking into account the competitiveness at the same level of scientific
excellence (category).

To increase the quality and number of papers published, the Editorial Board strives
to fasten the publishing process by informing the authors on the status of their
articles within ten working days of the submission. Provisional deadline for finishing
the reviewing process, technical revisions, and online publication of the paper shall
last no longer than two months. Moreover, as of 2018, the forthcoming articles,
included within the regular biannual issues, are initially published on our Journal’s
website.

Besides the traditional focus on empirical papers, the Journal invites authors to
submit theoretical papers which should cover the gap of lack of more fundamental
research and meta-analysis of literature aiming at providing the basis for more sound
empirical research as well as advancements of new ideas and insights in economic
theory and practice. We particularly welcome papers which are theoretically well-
based (but for most people understandable) papers with clear policy- and future-
oriented analysis/messages/recommendations; research focusing on the
interdependence of various, particularly current, economic developments; studies
focusing on the transdisciplinary and interdisciplinary character of economic
analyses (technical, legal, social, economic and other fields).

The journal draws methodology for theoretical papers from the Journal of Economic
Perspectives (https://www.aeaweb.org/journals/jep ), with similar goals: to synthesize
and integrate lessons learned from the most relevant fields and dilemmas of
contemporary economic theory and practice; to provide the economic analysis of
public policy issues; to encourage cross-fertilization of ideas among the scientific
areas of thinking; to offer readers an accessible source for state-of-the-art economic
thoughts and to suggest directions for future research. The focus of theoretical
articles should be on understanding the central economic ideas of a question, what
is fundamentally at issue, why the question particularly important, what the latest
advances are, and what facets remain to be examined.

In case of submission of theoretical paper instead of section Empirical data and
analysis, authors should include the one on Theoretical/conceptual analysis, where
the authors should provide argumentation based on their proposed methodology/
concept of research. In this section, authors should provide a novel analysis of the
field/topic, provide theoretical argumentation, which proves their hypothesis by
using different available tools such as mathematical, graphical, or any other that
present and reveal economic relationships in regards to the specific scientific area.
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Organization of the manuscript

The manuscript should include the research aim and tasks, with detailed methodology,
the research objective, achieved results and findings, conclusions and a list of
references.

The authors of the manuscript should conform to the format and documentation
requirements that are given below:

The separate page should contain: the article title, the author’s full name, academic
affiliation (title, institution, scientific field) and e-mail address. If there are more
authors than one, full names, respective affiliations and addresses of co-authors
should be clearly stated. Authors’academic affiliation should be:

— in the language of the article,
— in Croatian language,
— in English if the original language of the article is other than English.
The first page should contain: the article title, abstract, JEL classification and key
words in the language of the article. At the end of the article all data should be also:
— in Croatian language,
— in English if the original language of the article is other than English.

Main body of the text should contain: introduction, headings, footnotes, references
in the text, tables, figures, conclusions and references.

Technical requirements

The manuscript submitted for publication should be in Microsoft Office Word (Ver.
95+), with maximum length up to 8,000 words in length (16-20 A4 size pages),
printed in font style Times New Roman (12 point), single-spaced, justified and
without any special styling. Should a word, a phrase or a sentence be highlighted,
italic font style can be used and never bold. Paragraphs are divided by double
spacing and all margins are at 2.5 cm. In case the paper exceeds the normal length,
the Editors’ consent for its publication is needed.

JEL classification should be suggested by the authors themselves according to the
classification available on the Journal of Economic Literature website: http://www.
acaweb.org/journal/jel class_system.html.

Footnotes could be used only as an additional explanatory section of the text and
should be numbered consecutively in Arabic numerals.

Section headings (from Introduction to Conclusions) must be short, clearly defined
and bear Arabic numerals. If there are subsection headings they are outline numbered
(e.g. 1; 1.1.; 2.; 2.1.; 2.1.1. etc.)

All tables and figures should bear Arabic numerals and must have captions. Tables
set in MS Word may be included in the text.
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Note: 1f MS Excel or other programs are used for tables, figures or illustrations,
make sure to enclose them as a separate file on disk, separately from the text.

Before submission of the manuscript, the authors of the manuscript are advised to
conform to the format and documentation requirements.

Text organization and style

Authors should apply scientific methodology in presenting the contents of their
papers complying with the standards of scientific publications (“Harvard style”).
This implies the procedure as follows:

(1) Title and the content of the paper:

The title is the most important summary of a scientific article, which reflects the
scope of investigation and the type of study. Therefore, the title should not contain

EEINT3

words such as “analysis”, “methods” and similar.
The content of the paper consists of:

* Abstract — below the title

* Key words

» JEL classification.

It is followed by the main body of the paper divided into sections. The section
headings are as follows:

e Introduction
* Literature review
* Methodology/method/model/conception of analysis (the third section)

e Empirical data (documentation background) and analysis (the fourth
section)

* Results and discussion (the fifth section)

» Conclusions (the sixth section).

(2) The content of some parts of the material presented:

a. Abstract — up to 100-250 words must contain:
* purpose and research objective,
* methodology/method/model/conception of analysis,
* main findings and results of research (analysis),
* the underlined conclusion of research.
The abstract should not be written in paragraphs!

b. Key words should disclose the essence of the article (up to 5 key words).

¢. JEL classification — the author should classify the subject matter of the
article according to the code of The Journal of Economic Literature (JEL).
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. Introduction — defines the problem and the subject matter of the research

referring to recent bibliography and findings. However, these can more
specifically be dealt with in the second section Literature review. The last part
of the introduction is reserved for setting the hypothesis of the research that
will be later on analyzed at the beginning of the conclusions. Finally,
Introduction ends up by giving clues of the organization of the text.

Literature review — precedes a research section providing readers with a
cutting-edge context of the referential literature dealing with crucial points of
current knowledge based on the relevant results of the current research.
Literature review should be a synthesis of previous research, justifying the
theoretical and empirical contributions of the respective paper, a not a simple
listing of previous scientific contributions.

Methodology/method/model/conception of analysis — usually in the third
section of the paper, methodology/method/model/conception of the analysis
should be transparently presented and pointed out in case of the research
results being subjected to re-testing by interested researchers (it is one of the
fundamental principles of the scientific methodology).

Empirical data and analysis — contain documentation background and the
results of the empirical analysis. The data sample shall be elaborated and the
obtained results shall be explained based on statistical and econometric
features, and their economic meaning.

. Results and discussion — explain the results, especially their economic

significance and messages. In this section, the author(s) need to elaborate how
their results and conclusions contribute to the scientific field and provide
practical implications and recommendations.

Conclusions — is not supposed to be a summary! Conclusions are the author’s
original thoughts and evaluation of the obtained results including the items as
follows:

Explanation of the working hypothesis — proved or not proved.

Assessment of the results of research/analysis with the focus on what can be
classified as a new contribution to economic science.

Attention drawn to research limitations and problems.

. Guidelines to future research.

. Assessment of institutional-systemic implications of the results obtained by

the research (suggestions and recommendations for direction or changes of
economic system, economic and financial policy, development policy,
instruments, measurements or similar).

It is recommended not to write conclusion in paragraphs.

(3) References should include only the titles (sources) that have been referred to and
quoted in the paper.
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TABLES should be included in the text in order to present the exact values of the
data that cannot be summarized in a few sentences in the text. Each column heading
for numerical data should include the unit of measurement applied to all data under
the heading. Large numbers can be expressed in smaller units with appropriate
column headings (in thousands, millions, etc), and logical presentation of data using
table grid option in MS Word for table lines (both vertical and horizontal). Each
table should be self-explanatory, bearing Arabic numerals (e.g. Table 1, Table 2,
etc.) with an adequate title (clearly suggesting the contents) and the source of the
data should be stated below the table, if other than author’s.

FIGURES (GRAPHS, DIAGRAMS, ILLUSTRATIONS) should also be included in
the text. They should be numbered in sequence with Arabic numerals, followed by
the figure title, and the legend to the figure that contains all the necessary
explanations of symbols and findings. The source of the data presented in the figure
should be stated below the figure if other than author’s.

Note. The text should not simply repeat the data contained in tables and figures, i.e.
the text and the data in tables and figures should be related in the text by means of
reference marks.

REFERENCES. The ISI citations should be followed by all authors of Zbornik
radova Ekonomskog fakulteta u Rijeci: casopis za ekonomsku teoriju i praksu/
Proceedings of Rijeka Faculty of Economics: Journal of Economics and Business
(please, refer to http://www.isinet.com) and references to other publications must be
in Harvard style. At each point in the text that refers to a particular document, insert
the author’s surname and publication year in brackets: (Rowley, 1996) or (Cutler
and Williams, 1986), or in the case of more than two, the first author (from the title
page) followed by “et al.” (Matlock et al., 1986). If the author’s name is repeated no
ibid is used but his surname is repeated. If the author’s name occurs naturally in the
text, the year follows in the brackets: The work of Stevens (2001) was concerned
with what they teach at Harvard Business School. In case of direct quotations the
page numbers should be added, e.g. (Jones, 1995: 122—-123).

At the end of the article a list of references is organized alphabetically as follows:

* Books: Surname, Initials (year) Title, Place of publication: Publisher. See
example: Callicott, J. B. (1994) Earth's Insights: A Survey ofEcological Ethics from
the Mediterranean Basin to the Australian Outback, Berkeley: University of
California Press.

If there are two or three authors you put down their surnames followed by initials:

Ridderstrale, J., Nordstrom, K. (2004) Karaoke Capitalism Managementfor
Mankind, Harlow: Pearson Education Ltd.

If there are multiple authors (four or more) the first author’s surname (from the title

page) is followed by et al.:

Norton, M. B. et al. (1981) 4 People and a Nation — A History of the United States,
Boston: Houghton Mifflin Company.
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e Journals: Surname, Initials (year) “Title”, Journal, Volume, Number, pages. See

example:

Kostelich, E. (1995) “Symphony in Chaos”, New Scientists, Vol. 146, No. 1972, pp.
36-39.

Fox, S. (1994) “Empowerment as a Catalyst for Change: An Example from the Food
Industry”, Supply Chain Management, Vol. 2, No. 3, pp. 29-33.

If there are multiple authors (four or more), the first author’s surname (from the title

page ) is followed by et al. See example:

Di Noia, C. et al. (1999) “Should Banking Supervision and Monetary Policy Tasks
be Given to Different Agencies?”, International Finance, Vol. 2, No. 3, pp. 285-
361.

If there are multiple works by the same author published in the same year, the “a, b,
c” is used after the year. See example:

Quah, D. T. (1993a) “Empirical Cross-section Dynamics in Economic Growth”,
European Economic Review, Vol. 37, No. 2-3, pp. 426-434.

—————————— (1993b) “Galton’s Fallacy and Tests of the Convergence Hypothesis”,
Scandinavian Journal of Economics, 95, Vol. 95, No. 4, pp. 427—-443.

—————————— (1994) “Exploiting cross Section Variation for Unit Root Inference in
Dynamic Data”, Economics Letters, Vol. 44, No. 1-2, pp. 9-19.

---------- (1996a) “Empirics for Economic Growth and Convergence”, European
Economic Review, Vol. 40, No. 6, pp. 951-958.

—————————— (1996b) “Regional Convergence Clusters across Europe”, European
Economic Review, Vol. 40, No. 6, pp. 951-958.

The author should provide Digital Object Identifier (DOI) for each reference that
can be found whether it exists at CrossRef http://www.crossref.org/ and DOI appears
in the form such as https://doi.org/10.5468/0gs.2016.59.1.1.

DOI is inserted by the author at the end of references as shown in the example as
follows:

Hall, J.K., Daneke, G.A., Lenox, M.J. (2010) “Sustainable Development and
Entrepreneurship: Past Contributions and Future directions”, Journal of Business
Venturing, Vol. 25, No. 5, pp. 439448, https://doi.org/10.1016Zj.jbusvent.2010.
01.002.

* Internet sources: Author’s/editor’s surname (year), “Title of the article”, Title of
the journal [type of medium], date of publication, volume number, pagination or
online equivalent, <availability statement> [date of accession if necessary]:

Martin, C.L. (1998) “Relationship Marketing: a High-Involvement Product Attribute
Approach”, Journal of Product and Brand Management [Internet], Vol. 7, No. 1,
pp. 6-26. Available at: <http://www.apmforum.com/emerald/marketing-research-
asia.htm> [Accessed: October 3, 2002]
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* Chapter/section from a book of collected writings: Author of the chapter/
section (year of publication) “Title of the Chapter/section”. In Author/editor of
collected work, Title of collected works, Place of publishing: Publisher. Example:

Porter, M.A. (1993) “The modification of method in researching postgraduate
education”. In Burges, R.G. ed., The research process in educational settings.: ten
case studies, London: Falmer.

* Conference papers from conference proceedings: Author of the conference
paper (year of publication) “Title of the conference paper”. In Title of conference
proceedings. Place of publication: Publisher, pagination of section referred to:

Fedchak, E. & Duvall, L. (1996) “An engineering approach to electronic publishing”.
In Proceedings of the International Workshop on Multimedia Software
Development, 25-26 March, Berlin, Los Alimos, Ca: IEEE Comput. Soc. Press,
pp. 80-88.

* Theses and dissertations: Author’s name (year) 7itle of doctoral dissertation,
the name of the awarding institution:

Whitehead, S.M. (1996) Public and private men: masculinities at work in education
management, PhD thesis, Leeds Metropolitain University.

e Official publications: Title of publication/organisation/institution (year) 7itle,
Place of publishing: Publisher. Example:

Department of the Environment (1986) Landfilling wastes, London: HMSO (Waste
management paper, 26).

Guidelines for other publications

The Journal reserves the main printing space for scientific articles accepted from
scientists all over the world. However, the other part is devoted to reviews of
scientific achievements, which are classified by the editorial board as follows:

* Book review. A brief overview of the book is written in a clear and concise
manner evaluating the structure, style and scientific achievements of a particular
book. It starts with the title of the book, and the main data: the author’s name,
academic affiliation, title of the book, subtitle (if any), year of publishing, publisher,
volume (including number of pages), type of publication (hardcover or paperback),
language, ISBN and the author’s contact address (e-mail address). If there are more
authors than one, full names, respective affiliations and addresses of co-authors
should be clearly stated. At the end of the text it is written “Reviewed by” stating
the reviewer’s name, academic title and affiliation. In addition to the book review,
the copy of the cover page of the book is submitted.

* Review on Doctoral Dissertations. It starts with the following data: the name of
the author of PhD dissertation, author’s affiliation (institution he or she works for),
the title of the PhD dissertation, the names of the members of the committee in
charge, their affiliation, the date when the PhD dissertation was defended including
the name of the awarding institution, and in which field of science has PhD been
granted. The review evaluates the structure, style, research methodology and results.



Guidelines for authors * Upute autorima
548 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 537-560

It analyses theoretical and practical contribution to a particular scientific field, and
implications for further research. At the end of the review, there is the reviewer’s
name, academic title and affiliation.

* Reviews on International Conferences and Seminars. It starts with the
following data: title of the conference (seminar), organizer(s), date of the conference
(seminar), venue, language, the name and e-mail address of the contact person,
conference/seminar websites, and how, when and where conference material will be
published and can be obtained (i.e. selected and reviewed conference papers). The
review should provide a clear and comprehensive overview of the main objectives
of the conference, mentioning the keynote speaker(s), participants’ panel discussion
on scientific achievements, research findings and suggestions for further research
and pressing questions in need of answer. The reviewer’s name is stated at the end
of the text with his or her academic title and affiliation.

e In Memoriam. It is a short text (not longer than 1 A4 page) written in memory
of a scientist or special contributor and his works. The author’s name is stated at the
end of the text with his or her affiliation.

e Letters to the Editor. Special section is available for comments, opinions and
suggestions by readers, authors and other contributors.

Other important notes

If the author of the manuscript does not conform to the primary format and
documentation requirements that are given in the instructions, editors reserve the
right to reject the article, or adapt it to comply with the Journal standards, providing
other acceptance criteria are fulfilled.

Therefore, avoid complex formatting; the text will be styled according to the Journal
design specifications.

The editorial board makes the final decision on acceptance criteria and priority order
in the table of contents.

The authors receive one copy of the journal in which their articles are published.

The author(s) should register via (https://orcid.org/signin) in order to obtain an
ORCID identifier. The ORCID identifier is a researcher’s unique and permanent
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Urednistvo skrecée pozornost autorima
da pazljivo procitaju upute koje su dopunjene
detaljnom metodologijom organizacije teksta.

UPUTE AUTORIMA

Zbornik radova Ekonomskog fakulteta u Rijeci: casopis za ekonomsku teoriju i
praksu/Proceedings of Rijeka Faculty of Economics: Journal of Economics and
Business medunarodno je recenziran casopis, otvoren za suradnju znanstvenicima iz
cijelog svijeta iz razli¢itih podru¢ja ekonomske teorije i1 prakse. Tekstovi se
objavljuju, u pravilu, na engleskom jeziku. Medutim, ¢asopis moze objavljivati
tekstove 1 na ostalim svjetskim jezicima.

Politika uredivanja

Urednistvo zaprima sve rukopise. Glavni i odgovorni urednik tekstove, nakon
pregleda i prihvacanja, upucuje u postupak prosudbe (“assessment process”)
¢lanovima UredniStva, ali i ekspertnim stru¢njacima izvan UredniStva u slucaju
specificnog sadrzaja teksta. Poslije prosudbe, glavni i odgovorni urednik predlaze
Urednistvu odluke za daljnji postupak i to: (a) koje se rukopise, u slu¢aju potrebe,
vraca autoru sa sugestijama, preporukama i primjedbama radi poboljSanja, prije
svega, metodoloske prezentacije grade istrazivanja; (b) koje rukopise uputiti u
postupak recenzija (“reviewing process”); (c¢) koje rukopise odbiti, buduci da:

» tema ne zadovoljava zahtijevanu znanstvenu razinu;

* autor je Clanak sa sli¢nom temom ve¢ objavio;

* tema ne ispunjava kriterije Casopisa, osobito ako je:

— sadrzaj izvan koncepcije znanstveno-publicistiCke orijentacije Casopisa
(uvazene od relevantnih baza referiranja) i

— ne ispunjava svjetske znanstveno-metodoloske standarde kojih se Casopis
mora pridrzavati.

Ukoliko ¢lanak nije prihvacen Urednistvo autoru Salje obavijest, ali rukopis se ne
vraca.

Ukoliko je autor usvojio primjedbe i sugestije iz postupka prosudbe i poboljsao tekst
prema zahtjevu navedenog postupka, rukopis se Salje u postupak recenziranja. U
tom slucaju autoru se Salje formular “Izjava o autorskim pravima” koji treba
ispuniti, potpisati i vratiti Uredni$tvu. Svojim potpisom autor potvrduje izvornost
svoga Clanka i svoje autorstvo.

Da bi se izbjeglo autorovo odustajanje od objave clanka u tijeku recenzentskog
postupka, autor se obvezuje svojim potpisom u “Izjavi o autorskim pravima” da
prihvaca recenzentski postupak. Nakon toga slijedi odluka o odbijanju ili prihvac¢anju
¢lanka.
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Prikazi knjiga, doktorskih disertacija, medunarodnih konferencija i drugih znan-
stvenih skupova ne podlijezu recenziji. UredniStvo odabire i ureduje prikaze koji su
relevantni za objavljivanje u ¢asopisu sukladno koncepciji uredivacke politike.

Postupak recenziranja

Svi znanstveni ¢lanci obvezno se recenziraju. Za svaki ¢lanak predvidena su dva
recenzenta, jedan iz inozemstva i jedan iz Hrvatske, a oba su anonimna. Imena
autora takoder su za recenzente anonimna. Recenzenti piSu recenziju prema
dobivenim uputama i na propisanom formularu. Ukoliko ¢lanak, prema stajalistu
recen zenta, ne udovoljava medunarodnim standardima i kriterijima casopisa,
Urednistvo c¢lanak ne prihvaca. Ukoliko pak recenzent ¢lanak pozitivno ocijeni,
moze ga kate gorizirati u jednu od kategorija vrsnoce:

Izvorni znanstveni ¢lanak (Original scientific paper) je originalno znanstveno djelo
u kojem su izneseni novi rezultati fundamentalnih ili primijenjenih istrazivanja.
Informacije iznesene u ¢lanku potvrduju da je moguce:

a) reproducirati metodoloski i racunski postupak i dobiti rezultate s jednakom
to¢nosc¢u ili unutar granice stupnja slobode, kako to navodi autor; ili

b) ponoviti autorova opazanja i prosuditi njegove analize; ili

¢) provjeriti tocnost analiza i dedukcija na kojima se temelje autorovi nalazi.

Prethodno priopcenje (Preliminary communication). Taj znanstveni ¢lanak obavezno
sadrzi jednu ili viSe znanstvenih informacija, ali bez dovoljno pojedinosti koje bi
omogucdile ¢itatelju provjeru iznesenih znanstvenih spoznaja.

Izlaganje sa znanstvenog skupa (Conference paper). Moze biti objavljeno samo kao
cjeloviti ¢lanak koji je prethodno referiran na znanstvenom skupu, a u obliku cjelo-
vitog ¢lanka nije objavljeno u zborniku skupa.

Pregledni rad (Review article). Sadrzi poseban problem o kojem je ve¢ publiciran
znanstveni rad, ali mu se pristupa na nov nacin.

Strucni ¢lanak (Professional paper). Sadrzi korisne priloge iz struke i za struku.

Nakon primljenih recenzija, Urednistvo analizira recenzije. Ukoliko je to potrebno,
rad vraca autoru koji ga je duzan prilagoditi zahtjevima recenzenta. Rad se dostavlja
autoru nakon primitka obje recenzije. Medutim, u slu¢ajevima gdje se ne dovodi u
pitanje kvaliteta i autoriziranost teksta, UredniStvo takoder moZze intervenirati.
Nakon §to autor ponovno dostavi rad, Urednistvo utvrduje uskladenost ¢lanka s
primjedbama recenzenata.

Objavljuju se samo kategorizirani radovi koji imaju dvije pozitivne recenzije.
Glavni i odgovorni urednik, nakon zavrSetka postupka recenziranja te izmjena i

dopuna tekstova od strane autora i UrednisStva, predlaze redoslijed prihvacenih
¢lanaka u sadrzaju.

Kriteriji redoslijeda jesu:
(1) kategorizacija sukladno stupnju znanstvene vrsnoce;
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(2) u slucaju dva razli¢ita stupnja kategorizacije ¢lanka od strane recenzenata,
glavni 1 odgovorni urednik predlaze odluku Urednistvu, u pravilu, u prilog
autora, tj. visu kategoriju;

(3) u slucaju konkurentnosti radova iste razine znanstvene vrsnoce (kategorije)
uvazava se aktualnost teme, autora i interes Casopisa.

U okviru ciljeva povecanja kvalitete 1 broja objavljenih radova UredniStvo se
obvezuje da ¢e nastojati odgovoriti autorima o statusu poslanog rada u okviru od
deset radnih dana. Takoder, od 2018. godine, objavljivat ¢e se radovi u najavi na
web stranici Casopisa koji ¢e biti tiskani u redovnom polugodiinjem tiskanom
izdanju. Okvirni rok zavrSetka recenzentskog postupka, tehnickog uredivanja te
online objave rada je dva mjeseca.

Osim tradicionalnog fokusa na empirijske radove, Casopis poziva autore da
dostave teorijske radove koji bi trebali pokriti nedostatak temeljnih istrazivanja i
meta-analize literature s ciljem pruzanja temelja za kvalitetnija empirijska
istrazivanja, kao i razvoj novih ideja i uvida u ekonomskoj teoriji i praksi. Posebno
pozivamo autore s radovima s visokom razinom teorijske argumentacije (ali za
vecinu ljudi razumljive) s jasnom analizom / porukama / preporukama usmjerenom
na preporuke i buduéa istrazivanja; studije koje se usredoto¢uju na meduovisnost
razli¢itih, osobito aktualnih, ekonomskih kretanja; studije usmjerene na trans-
disciplinarni i interdisciplinarni karakter ekonomskih analiza (tehnicka, pravna,
socijalna, ekonomska i druga podrucja).

Casopis crpi metodologiju za teorijske radove iz asopisa Journal of Economic
Perspectives (https://www.aeaweb.org/journals/jep), sa slicnim ciljevima:
sintetizirati i integrirati naucene lekcije iz najrelevantnijih podruéja i dilema
suvremene ekonomske teorije i prakse; prezentirati ekonomske analize vezane za
dileme javnih politika; poticati medusobnu razmjenu ideja medu pojedinim
znanstvenim podruc¢jima; ponuditi Citateljima dostupan izvor za najsuvremenija
ekonomska promisljanja i predloziti smjerove za buduca istrazivanja. Fokus
teorijskih c¢lanaka trebao bi biti na razumijevanju srediSnjih ekonomskih ideja,
koje su postojece dileme i neistrazena podrucja, zasto su navedena pitanja posebno
vazna, koja su najnovija dostignuca i koje aspekte treba ispitati.

U slucaju predaje teorijskog rada umjesto cjeline Empirijski podaci i analiza,
autori trebaju obraditi poglavlje Teorijska/konceptualna analiza gdje bi autori
trebali dati argumentaciju na temelju predlozene metodologije/koncepta
istrazivanja. U ovom dijelu autori trebaju dati novu analizu podrucja/teme, dati
teorijsku argumentaciju koja svoju hipotezu dokazuje koriStenjem razlicitih
dostupnih alata kao Sto su matematicki, graficki ili bilo koji drugi koji jasno
prikazuju 1 otkrivaju ekonomske odnose u odnosu na odredeno znanstveno
podrucje.

Sadrzaj ¢lanka

Rad treba biti relevantan za medunarodnu znanstvenu i stru¢nu javnost s jasno
naznacenim ciljevima i rezultatima istrazivanja, zakljuckom, referencama u tekstu i
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bibliografskim jedinicama na kraju rada. Ideje u radu moraju biti originalne i trebaju
znacajno doprinositi razvoju predmeta istrazivanja, a metodologija mora biti jasno
opisana.

Autori u ¢lanku moraju posebnu pozornost obratiti na odgovarajuce strukturiranje
teksta sukladno priznatim standardima znanstvene metodologije u ekonomskim
istrazivanjima, kako je navedeno:

Posebna stranica treba sadrzavati: naslov Clanka, ime i prezime autora ili ako je
vise koautora za svakog ponaosob znanstveno zvanje, stru¢nu spremu, znanstveni
interes, odnosno podrucje kojim se autor bavi, naziv i adresu institucije u kojoj je
autor zaposlen i e-mail adresu. Svi navedeni podaci moraju biti napisani:

— na jeziku ¢lanka,

— na hrvatskom jeziku,

— na engleskom jeziku ako izvorni jezik ¢lanka nije engleski.
Prva stranica ¢lanka treba sadrzavati: naslov ¢lanka, sazetak, JEL klasifikaciju i
kljucne rijeci na jeziku Clanka.
Na kraju ¢lanka isti podaci daju se na:

— hrvatskom jeziku, te

— na engleskom jeziku ako izvorni jezik ¢lanka nije engleski.

Tekst c¢lanka mora poceti uvodom, a sadrzi jo§ glavna poglavlja, fusnote, tablice,
grafikone, slike, reference u tekstu, zakljucak i popis koristene literature.

Tehnicko uredivanje ¢lanka

Tekst rada pise se u programu Microsoft Office Word (inacica 95 i visa). Opseg rada
smije iznositi do 8.000 rijeci, Sto je oko 16 stranica A4 formata, a tekst je pisan
vrstom slova Times New Roman (veli¢ine 12 tocaka), s jednostrukim razmakom,
poravnan s obje strane, pisan od pocetka reda (bez uvlacenja prvog retka pasusa), s
marginama od 2,5 cm. Ukoliko je u tekstu potrebno posebno oznaciti neku rije¢ ili
recenicu koriste se pisana kosa slova (italic), nikako ne podebljana (bold). Za odva-
janje pasusa koristi se dvostruki razmak. Opseg rada moze biti ve¢i samo u dogovoru
s glavnim i odgovornim urednikom.

JEL klasifikaciju predlaze autor u skladu s Journal of Economic Literature klasifika-
cijom koja je dostupna na web stranici: http://www.acaweb.org/journal/jel class
system.html.

Fusnote se rabe samo za dodatna pojasnjenja osnovnoga teksta. One se ne koriste
kao poziv na Literaturu. Oznacavaju se na dnu stranice, u kontinuitetu, kroz cijeli
¢lanak, arapskim brojevima pocevsi od 1.

Naslovi poglavlja (od Uvoda do Zakljucka) moraju biti kratki i jasni, te redom
numerirani arapskim jednocifrenim brojevima. Poglavlja mogu imati i podpoglavlja
koja se obavezno numeriraju s dvocifrenim odnosno trocifrenim brojevima.
(primjer: 1; 1.1.; 2.; 2.1.; 2.1.1. itd.), ali ne viSe od toga.


http://www.aeaweb.org/journal/jel_class_
http://www.aeaweb.org/journal/jel_class_

Guidelines for authors * Upute autorima
554 Zb. rad. Ekon. fak. Rij. * 2025 « Vol. 43 * No. 2 * 537-560

Tablice, grafikoni i slike moraju imati, broj, naziv i izvor podataka. Numeriraju se u
kontinuitetu arapskim brojevima (posebno grafikoni, posebno slike).

Vazna napomena: Ukoliko tablica, grafikon ili slika sadrzavaju posebne znakove te
su radeni u posebnom programu dostavljaju se u posebnom dokumentu s to¢no
navedenim i ozna¢enim polozajem na kojem dolaze u tekstu.

Clanak mora zadovoljavati sve tehnicke propozicije navedene u ovim uputama.

Stil i organizacija teksta
Autori se obvezno moraju pridrzavati znanstvene metodologije prezentacije grade u
pisanju tekstova koja je uobiCajena u znanstvenim publikacijama (“Harvard style”).
To zahtijeva sljedeci pristup:
(1) Naslov i organizacija prezentacije grade:
Naslov je najvazniji sazetak rada koji mora odrzavati sadrzaj i svrhu rada. Ne smije
biti “opisan” niti sadrzavati rijeci poput “analiza” ili “metoda”, i sl. Gradu se raspo-
reduje u dijelove kao §to su:
» Sazetak (Abstract) — ispod naslova
* Kljucne rijeci
» JEL klasifikacija.
Iza toga slijedi glavni dio rada podijeljen u odlomke:
* Uvod
* Pregled literature
* Metodologija/metoda/model/koncepcija analize (tree poglavlje)
» Empirijski podaci (dokumentacijska podloga) i analiza (Cetvrto poglavlje)
* Rezultati i diskusija (peto poglavlje)
* Zakljucci (Sesto poglavlje).
(2) Sadrzaj pojedinih dijelova prezentirane grade:
a. Sazetak — ispisuje se u 100-250 rijeci, a obvezno treba sadrzavati:
» utvrdeni cilj istrazivanja,
* metodu/model/koncepciju analize,
» glavni rezultat istrazivanja (analize),
» temeljni zakljucak istrazivanja.
Sazetak se ne smije pisati u odlomcima!
b. Klju¢ne rije¢i — moraju odrazavati sustinu sadrzaja rada, a navodi se do pet
takvih rijeci.
c. JEL Klasifikacija — autor svoju temu mora razvrstati sukladno kodu casopisa
The Journal of Economic Literature (JEL).

d. Uvod — sadrzi definiranje problema i predmeta istrazivanja s pozivom na
recentnu literaturu odnosno rezultate istrazivanja. Taj se dio moze istaknuti i
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u posebnom, tj. 2., poglavlju kao Literature review. Pri kraju uvodnog dijela
treba utvrditi radnu pretpostavku (hipotezu) istrazivanja o kojoj se treba
ocitovati (kasnije) na pocetku poglavlja Zakljucak. Uvod treba zavrsiti s
naznakom organizacije teksta.

e. Pregled literature — prethodi istrazivaCkom dijelu, a pruza Ccitateljima
pregled referentne literature s klju¢nim toCkama dosadasnjih spoznaja
temeljenih na relevantnim rezultatima aktualnih istrazivanja. Pregled literature
ne smije biti taksativno navodenje prethodnog znanstvenog doprinosa, veé
autori trebaju izvrsiti sintezu dosadaSnjih istrazivanja kako bi dokazali
opravdanost teorijskog 1 empirijskog doprinosa vlastitog rada.

f. Metodologija/Metoda/Model/Koncepcija — obi¢no se prezentira u trecem
poglavlju; metoda/model/koncepcija analize mora biti transparentno istaknuta
radi eventualnog ponavljanja testiranja rezultata od strane zainteresiranih
istrazivaca (to je jedno od temeljnih pravila znanstvene metodologije).

g. Empirijski podaci i analiza — sadrzavaju dokumentacijsku podlogu i
rezultate empirijske analize. Potrebno je opisati i prikazati uzorak podataka
koriSten u analizi te prezentirati i objasniti statisticka te ekonometrijska
obiljezja dobivenih rezultata uz tumacenje njihova ekonomskog sadrzaja.

h. Rezultati i rasprava —autor objasnjava rezultate, osobito njihovo ekonomsko
znacenje i poruke. U ovom dijelu ocekuje se argumentacija znanstvenog
doprinosa, povezivanje rezultata rada s rezultatima te zaklju¢cima dosadasnjih
empirijskih istrazivanja te preporuke za promjene javnih i drugih politika.

i. Zakljuéci — treba imati u vidu da taj dio teksta nije i ne smije biti sazetak!
Zakljucci su autorovo originalno misljenje (ocjena) o dobivenim rezultatima
1 obvezno sadrZze:

* ocitovanje o polaznoj hipotezi — je li ili nije dokazana;

* ocjenu rezultata istrazivanja/analize, novine, te koji je doprinos znanosti;

+ osvrt na ogranicenja i probleme u istrazivanju;

* smjernice za buduca istrazivanja;

» utvrdivanje institucionalno-sustavnih implikacija dobivenih rezultata

istrazivanja (kao npr. prijedlozi za promjene u ekonomskom sustavu,
ekonomsko-financijskoj i razvojnoj politici, instrumenti, mjere i sl.).

Preporuka je da se Zakljucak ne pise u odlomcima.
(3) Literatura — navesti samo one naslove (izvore) koji su koristeni u tekstu!

TABLICE dolaze unutar teksta. Svi podaci u tablici stavljaju se u redove i kolone
odvojene jednostrukim tankim linijama. Svaka kolona sadrzi naziv i ukljucuje
numericku jedinicu koja se odnosi na cijelu kolonu. Tako se za viSecifrene brojeve
rabe jedan ili dva broja, a u nazivu za odredenu kolonu oznacuju se numericke
jedinice u tisu¢ama, milijunima i sl. Tablice se numeriraju u kontinuitetu arapskim
brojevima (Tablica 1, Tablica 2, itd.), a pored broja i naziva, moraju imati i izvor
podataka.
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Mole se autori da se pridrzavaju sljede¢ih pravila:
* iza godine nikad ne dolazi tocka;
e tisucée, milijuni i sl. odvajaju se zarezom: 2,000; 250,000; 3,555,284 i sl.; mili-
jarde se oznacavaju s bn (billion); decimalni brojevi odvajaju se tockom:
2.32;0.351sl.

GRAFIKONI I SLIKE dolaze unutar samog teksta. Moraju imati broj, naziv i izvor
podataka. Numerira ih se u kontinuitetu arapskim brojevima (posebno grafikoni,
posebno slike). Izvori podataka navode se ispod grafikona odnosno slika.

Napomena. U tekstu se ne prepricavaju i ne ponavljaju rezultati koji su navedeni u
tablicama i grafikonima, ve¢ se rabe referentne oznake koje upuéuju na podatke u
tablicama ili grafikonima.

REFERENCE U TEKSTU. Citirane dijelove navodi se u tekstu, a ne u biljeskama.
Stavlja ih se u zagrade i sadrze prezime autora i godinu izdanja npr. (Babi¢, 2003),
a u slucaju citata navodi se jos i stranica (Babic¢, 2003: 150), ili ako se radi o dvojici
autora: (Babi¢ i Courty, 2004), ili ako je viSe od dva autora navodi se prvi i pise:
(Babi¢ 1 suradnici, 2003). Svaka referenca navodi se kao i prvi put. Ne koristi se ibid
i sl. Ukoliko se autor spominje u tekstu, u zagradi se navodi samo godina: The work
of Stevens (2001) was concerned with what they teach at Harvard Business School.
Svaka referenca mora se navesti u dijelu Literatura na kraju ¢lanka.

LITERATURA obuhvaca sve koristene izvore i potpune podatke o djelima koja se
spominju u referencama u tekstu. Popis literature pise se bez broja poglavlja i dolazi
na kraju rada (poslije Zakljucka). Literatura se ne numerira. Ureduje se abecednim
redom autora te kronoloski za radove istog autora. Preporuca se autorima kao
literaturu Sto viSe koristiti Casopise referirane od strane ISI (Institute of Science
Information).

Literatura se citira prema primjerima za knjige, Casopise i ostale izvore:

* Knjige: Prezime, Inicijali (godina) Naslov, Mjesto izdavanja: Ime izdavaca.
Primjer:

Mohr, L. B. (1996) Impact analysis for program evaluation, ond ed., London: Sage.
Ukoliko su dva ili tri autora, redom navesti njihova prezimena i inicijale (godinu)

Naslov, Mjesto izdavanja: Ime izdavaca. Primjer:

Ridderstrale, J., Nordstrom, K. (2004) Karaoke Capitalism Management for
Mankind, Harlow: Pearson Education Ltd.

Perigin, 1., Sokman. A., Lovrinovié, I. (2001) Monetarna politika, Pula: Sveuéiliste
u Rijeci, Fakultet ekonomije i turizma “Dr. Mijo Mirkovi¢”.

Ukoliko su cetiri ili viSe autora, navodi se prezime prvog autora nakon ¢ega slijedi

et al. Primjer:

Norton, M. B. et al. (1981) 4 People and a Nation — A History of the United States,
Boston: Houghton Mifflin Company.
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« Casopisi: Prezime, Inicijali (godina) “Naslov ¢lanka”, Naziv casopisa u kojem je

objavljen, volumen, svezak, broj, stranice. Primjer:

Fox, S. (1994) “Empowerment as a Catalyst for Change: An Example from the Food
Industry”, Supply Chain Management, Vol. 2, No. 3, pp. 29-33.

Ukoliko je viSe autora (Cetiri ili vi§e), navodi se prezime prvog autora nakon ¢ega

slijedi et al. Primjer:

Di Noia, C. et al. (1999) “Should Banking Supervision and Monetary Policy Tasks be
Given to Different Agencies?”, International Finance, Vol. 2, No. 3, pp. 285-361.

Ukoliko je viSe radova istog autora objavljenih iste godine, uz godinu se rabe
oznake “a, b, ¢”:

Quah, D. T. (1993a) “Empirical Cross-section Dynamics in Economic Growth”,
European Economic Review, Vol. 37, No. 2-3, pp. 426-434.

---------- (1993b) “Galton’s Fallacy and Tests of the Convergence Hypothesis”,
Scandinavian Journal of Economics, 95, Vol. 95, No. 4, pp. 427-443.

—————————— (1994) “Exploiting cross Section Variation for Unit Root Inference in
Dynamic Data”, Economics Letters, Vol. 44, No. 1-2, pp. 9-19.

—————————— (1996a) “Empirics for Economic Growth and Convergence”, European
Economic Review, Vol. 40, No. 6, pp. 951-958.

—————————— (1996b) “Regional Convergence Clusters across Europe”, European
Economic Review, Vol. 40, No. 6, pp. 951-958.

Autor za svaku referencu treba navesti Digital Object Identifier (DOI), ukoliko
postoji. DOI je dostupan na adresi CrossRef-a http://www.crossref.org/ u obliku
https://doi.org/10.5468/0gs.2016.59.1.1.

DOI autor upisuje na kraju reference prema primjeru:

Hall, J. K., Daneke, G. A. Lenox, M. J. (2010) “Sustainable Development and
Entrepreneurship: Past Contributions and Future directions”, Journal of Business
Venturing, Vol. 25, No. 5, pp. 439448, https://doi.org/10.1016Zj.jbusvent.
2010.01.002.

e Izvori preuzeti s Internet stranica: Prezime autora/urednika, Inicijali imena
(godina) “Naslov ¢lanka”, Naslov Casopisa, datum publikacije, godiste, broj,
stranice, Internet adresa [datum pristupa].

Martin, C.L. (1998) “Relationship Marketing: a High-Involvement Product Attribute
Approach, Journal of Product and Brand management, Vol. 7, No. 1, pp. 626,
//http:www.apmforum.com/emerald/marketing-research-asia.htm [pristupljeno:
3. 10. 2002]

* Knjige sabranih dijela: Autor poglavlja/odjeljka (godina) “Naslov poglavlja/

odjeljka”. U Ime izdavaca ili autora sabranih djela, Naslov sabranih djela, Mjesto

izdavanja: Izdavac. Primjer:

Silobr¢i¢, V. (2000) “Znanstvena proizvodnost i kriteriji vrednovanja znanstvenika

u Hrvatskoj”. U Sunko, U.D. (ur.) Znanost u Hrvatskoj na pragu treceg
tisucljeca, Zagreb: HAZU.


http://www.crossref.org/
http://www.crossref.org/
https://doi.org/10.5468/ogs.2016.59.1.1
https://doi.org/10.5468/ogs.2016.59.1.1
https://doi.org/10.1016Zj.jbusvent
https://doi.org/10.1016Zj.jbusvent
https://doi.org/10.1016Zj.jbusvent
http://www.apmforum.com/emerald/marketing-research-asia.htm
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* Radovi u Zborniku skupa: Autor (godina izdanja) “Naslov ¢lanka”. U Naslov
zbornika. Mjesto izdanja: I1zdavac, stranice. Primjer:

Fedchak, E. & Duvall, L. (1996) “An engineering approach to electronic publishing”.
In Proceedings of the International Workshop on Multimedia Software
Development, 25-26 March, Berlin, Los Alimos, Ca: IEEE Comput. Soc. Press,
pp. 80-88.

* Teze i disertacije: navodi se Ime autora (godina) Naslov disertacije, Institucija
gdje je doktorska disertacija obranjena. Primjer:

Whitehead, S.M. (1996) Public and private men: masculinities at work in edu cation
management, doktorska disertacija, Leeds Metropolitain University.

* Sluzbene publikacije: Naziv publikacije/organizacije/ustanove (godina) Naslov,
Mjesto izdavanja: Izdavac. Primjer:

Department of the Environment (1986) Landfilling wastes, London: HMSO (Waste
management paper, 26)

Ostali prilozi u Casopisu

Ostali prilozi dostavljaju se na isti nac¢in kao i ¢lanci. Ne recenziraju se, a Urednicki
odbor ih ocjenjuje i razvrstava u sljedece vrste priloga:

* Prikazi knjiga. Kriticka recenzija pisana jasnim i konciznim stilom u kojoj se
procjenjuje struktura, stil i znanstvena dostignuéa knjige. U naslovu Prikaza navodi
se naslov knjige. Ispod toga osnovni podaci o autoru knjige (titula, ustanova u kojoj
je autor zaposlen), naslov i podnaslov rada (ukoliko postoji), godina izdavanja,
izdavac, broj strana, vrsta izdanja, jezik pisanja, ISBN, e-mail autora knjige te
naslovnica knjige. Autor Prikaza potpisuje se na kraju. Uz ime autora prikaza navodi
se i ustanova u kojoj je zaposlen.

* Prikazi doktorskih disertacija. U naslovu Prikaza navodi se autor disertacije.
Ispod toga osnovni podaci o njemu (titula, ustanova u kojoj je zaposlen), naslov i
podnaslov rada (ukoliko postoji) te ¢lanovi komisije za obranu doktorske disertacije.
Dalje se navodi datum, godina te ustanova i mjesto obrane. U kritickom prikazu
opisuje se struktura, stil i vrednuju metodologija i rezultati istrazivanja. Analiziraju
se teoretski 1 prakti¢ni doprinosi u odredenom znanstvenom podrucju. Autor prikaza
potpisuje se na kraju. Uz njegovo navodi se i ustanova u kojoj je zaposlen.

* Prikazi konferencije ili drugih skupova. PiSu se kao kriticke recenzije. U
naslovu prikaza navode se: Naziv konferencije, organizator, datum odrzavanja,
mjesto odrzavanja, jezik konferencije, kontakt osoba, e-mail, web stranica, podatak
o materijalu s konferencije. Prikaz daje jasan i koncizan pregled glavnih ciljeva
konferencije, imena glavnih izlagaca te diskusije sudionika o znanstvenim
dostignu¢ima, rezultatima istrazivanja i prijedlozima za daljnja istrazivanja o
kljuénim pitanjima. Autor prikaza potpisuje se na kraju. Uz njegovo ime navodi se
i ustanova u kojoj je zaposlen.

e In Memoriam. Ovaj prilog piSe se na jednoj strani. Autor prikaza potpisuje se na
kraju. Uz njegovo ime navodi se i ustanova u kojoj je zaposlen.



Guidelines for authors * Upute autorima
Zb. rad. Ekon. fak. Rij. * 2025  Vol. 43 « No. 2 * 537560 559

e Pisma Uredniku. Za ¢itatelje i autore izdvojen je zaseban prostor za komentare,
sugestije, diskusije i misljenja.

Ostale vazne napomene UredniStva

Uredni$tvo pridrzava pravo da tekstove koji ne odgovaraju kriterijima uputa vrati
autoru, odnosno da radove u potpunosti prilagodi propozicijama Zbornika i
standardima hrvatskog knjizevnog jezika (u dijelu Sazetak), odnosno stranog jezika.

U pogledu ostalih tehnickih elemenata uredivanja tekstova za autore ne postoje
posebni zahtjevi. UredniStvo sve ¢lanke ujednacuje.

Konaénu odluku o objavljivanju ¢lanaka kao i redoslijed ¢lanaka, odreduje
Urednistvo Zbornika.

Autor dobiva jedan primjerak Zbornika u kojem je njegov rad objavljen.

Preporuc¢amo autorima da se registriraju (https://orcid.org/signin) i pribave ORCID
identifikator. ORCID identifikator je jedinstveni i trajni identifikator istrazivaca i
suradnika cije koriStenje omogucava bolju vidljivost autora i interoperabilnost
Sirokog kruga informacijskih sustava.

Izdavac ne naplacuje pristojbu za prijem ¢lanka. Ukoliko je rad autora prihvacen,
obveza je autora platiti pristojbu za objavljivanje (350 EUR) i to prije objavljivanja
rada. Obavijest o nacinu plac¢anja autor dobiva nakon prihvacanja rada. Autor je
duZzan snositi bankarske troskove.

Korektura

Rad autora mora biti pisan standardnim jezikom i bez pravopisnih i gramatickih
pogresaka. Autor dobiva probni otisak rada na korekturu. Taj postupak treba obaviti
u najkra¢em roku i Urednistvu vratiti ispravljeni tekst. Ispravljati se mogu samo
tiskarske pogreske.

Autorska prava

Clanak poslan u na$ ¢asopis mora biti autenti¢an i izvorni doprinos autora i nikad
prije objavljen niti smije istovremeno biti poslan u neki drugi Casopis da bi se
izbjeglo dvostruko objavljivanje.

Jednom prihvaceni ¢lanak za objavljivanje obvezuje autora da isti ¢lanak ne smije
objaviti drugdje bez dozvole UredniStva Casopisa koje je clanak prihvatilo. U
slu¢aju da je Urednistvo dalo dozvolu za objavljivanje u drugom casopisu, treba
navesti da je ¢lanak prethodno objavljen u casopisu Zbornik radova Ekonomskog
fakulteta u Rijeci: casopis za ekonomsku teoriju i praksu/Proceedings of Rijeka
Faculty of Economics: Journal of Economics and Business.

Svaki rukopis, radi izbjegavanja plagijarizma, provjerava se koriste¢i CrossCheck
Service.

Autori jam¢e da objavljivanje njihovog Clanka ne predstavlja krSenje autorskih
prava i da ¢e obestetiti izdavaca ukoliko dode do krSenja toga jamstva. U cilju


https://orcid.org/signin
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Sirenja znanstvenih doprinosa i eti¢kih nacela koristenja, prihvacanjem radova za
objavljivanje, izdava¢ postaje nositelj autorskih prava ukoliko u sporazumu nije
navedeno drukcije.

Dostavljanje radova

Radovi se dostavljaju putem ScholarOne platforme. Rukopis treba biti ucitan na
platformu na nacin da u glavnom dokumentu (tekstu rada) nisu vidljivi 1 nije
moguce identificirati autore, odnosno rad mora biti pripremljen za slijepu recenziju
(blind review) od strane neovisnih recenzenata. Naslovna stranica koja se dostavlja
uz rukopis sadrzi: naslov ¢lanka, ime i prezime autora ili, ako je viSe koautora, za
svakog ponaosob znanstveno zvanje, stru¢nu spremu, znanstveni interes, odnosno
podrucje kojim se autor bavi, naziv i adresu institucije u kojoj je autor zaposlen, broj
telefona, e-mail adresu i osobnu web stranicu. Svi navedeni podaci moraju biti
napisani:

— na jeziku ¢lanka,
— na hrvatskom jeziku, te
— na engleskom jeziku ako izvorni jezik ¢lanka nije engleski.

URL adresa za dostavu c¢lanka je: https://mc04.manuscriptcentral.com/
efriproceedings gdje se autori moraju prethodno prijaviti i napraviti svoj korisnicki
profil slijede¢i upute sa ScholarOne platforme.

Detaljnije informacije o Zborniku radova Ekonomskog fakulteta u Rijeci: casopis za
ekonomsku teoriju i praksu/Proceedings of Rijeka Faculty of Economics: Journal of
Economics and Business nalaze se na web stranicama Ekonomskog fakulteta:
http://www.efri.uniri.hr/hr/zbornik_radova/51.

UREDNISTVO


https://mc04.manuscriptcentral.com/efriproceedings
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