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ISSN 1849 – 8531
e–ISSN 2459 – 5616

UDK 519.20 (033)
DOI 10.62366/crebss

Croatian Review of Economic,
NESTOBusiness and Social Statistics

NESTO
NESTO
NESTO
NESTO

Hrvatska revija ekonomske,
NESTOposlovne i društvene statistike

Publisher / izdavač
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Zagreb, 2024



NESTO

CREBSS indexing / indeksiranje
ASCI (Asian Science Citation Indeks), Baidu Scholar, Cabell’s Directory, CNKI Scholar (China
National Knowledge Infrastructure), CNPIEC, Dimensions, DOAJ (Directory of Open Access
Journals), EBSCO, EconBiz, EconLit, Google Scholar, Hrčak, J–Gate, JournalTOCs, KESLI–
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te razmjenjivati iskustva i znanja med̄u statističarima. Djelokrug časopisa je fokusiran, ali
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Izdavačka etika i znanstvena čestitost
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SUMMARY

In the literature several methods have been developed to model ordi-
nal data while considering their natural ordering. However, this study
sought to compare two possible link functions for the multilevel or-
dinal regression using males’ ratings of the police forces in Uganda
as an outcome variable. Variables were obtained from the UNGBS
database (Uganda National Governance Baseline Survey). The highest
proportion of males rated the police as good (40.9%) followed by fair
(24.96%), poor (19.1%), and lastly very good (15.1%). The multilevel
ordered logistic regression model with both individual and contex-
tual variables had the lowest AIC compared to other models, fitting
the data best. All the likelihood ratio test results indicated that there
was significant variation in males’ ratings of the police forces across
districts. Hence, males from the same district were significantly more
similar compared to males from another districts. Researchers using
data collected by applying multi–stage sampling or any form of nest-
ing should consider multilevel or mixed–effects models.

KEYWORDS
logit, ordinal regression, police rating, probit, Uganda

1. Introduction

Many methods use outcome variable measured on the Likert–type scale. It is essentially
an ordinal scale measure that provides a range of ranked responses to a given statement or
question (Jamieson, 2004; Wu and Leung, 2017). Other scales for generating ordinal variables
include fuzzy sets, semantic differential scales, feeling thermometers, and Stapel scales (Lalla,
2017). Ordinal data can be analyzed by dichotomizing it and using logistic regression, treat-
ing it like it’s measured on an interval scale and using linear regression (Šarlija and Stanić,
2017), ignoring the natural ordering and using multinomial logistic regression or use meth-
ods tailored to specifically ordinal data. Although the response options for ordinal data have
numerical labels, this doesn’t mean that they have metric information and therefore should
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not be analyzed using metric methods. Several researchers have analyzed ordinal data using
metric methods under the assumption that data is on an interval or ratio measurement scale
and therefore its presumed intervals between response levels are equal which is incorrect
resulting in wrong interpretations (Liddell and Kruschke, 2018).

A survey of articles in three psychology journals that used the Likert scale found that
all articles analyzed ordinal data using a metric model (Liddell and Kruschke, 2018). Other
demerits of analyzing ordinal outcomes using metric methods such as ordinary linear regres-
sion include results being sensitive to the assigned scores or ratings, not making provision for
measuring the error associated with replacing the ordinal responses with continuous ones,
predicting values beyond the range of possible ordinal outcomes (Fernandez et al., 2019),
detecting effects when they don’t exist, not detecting effects when they exist (Liddell and
Kruschke, 2018). Also, dichotomizing ordinal outcomes and analyzing them using the logis-
tic regression model has been found to reduce both the precision and power considerably
(Sankey and Weissfeld, 1998; Fernandez et al., 2019). Several methods have been developed
to model ordinal data while taking into consideration their natural ordering, e.g. Sabek
(2023). These have other merits such as having fewer assumptions, more power for identify-
ing important trends, and the use of methods analogous to methods in ordinary regression
involving numeric variables (Fernandez et al., 2019). According to previous studies of Abreu
et al. (2008); Fullerton and Xu (2012); Liu and Koirala (2013); Lelisho et al. (2022), ordinal re-
gression models include the proportional odds model (POM), unrestricted prtial proportional
odds model (UPPOM), restricted partial, proportional odds model (RPPOM), continuous ra-
tio model (CRM), adjacent category model (ACM) and stereotype model (SM). The POM is
the most popular across different statistical software such as Stata, R, SAS, SPSS, etc. for
analyzing ordinal outcomes (Liu and Koirala, 2013).

The most common link function for fitting ordinal regression models is the logit link
(Smith et al., 2020). Alternative link functions include the complementary log–log (cloglog),
negative log–log (nloglog), Cauchit, and probit link functions (Yay and Akinci, 2009; Smith et
al., 2020). The logit link function is recommended when categories or ordinal outcomes are
evenly or uniformly distributed. The clogog is preferable when higher categories are more
likely or when outcomes are negatively skewed. The nloglog is ideal when lower categories
are more likely or when outcomes are positively skewed. The Cauchit is suitable for ordinal
outcomes with several extreme values and the probit for analyses involving explicitly nor-
mally distributed latent variables or outcomes with latent, underlying normal distribution
(Smith et al., 2020).

Studies which employ the ordered logistic regression often deal with cross–sectional data
(Das and Rahman, 2011; Singh et al., 2020; Mathew et al., 2021; Lelisho et al., 2022). However,
cross–sectional data are usually collected using complex survey methods and have some hier-
archical structure with the ultimate sampling units being nested within primary or secondary
sampling units. Neglecting the hierarchies or clusters can result in the overestimation of stan-
dard errors for regression coefficients resulting in lower power for tests of predictor variable
effects, type one errors, etc. (Moerbeek, 2004; Van den Noortgate, et al., 2005). Therefore this
study will use cross–sectional data collected by multistage sampling to compare the ordinary
regression models for ordinal outcomes with probit and logit links to the multilevel regres-
sion models for ordinal outcomes, considering police forces rating. Given that institutions
which provide formal support services to victims, e.g. the police, courts of law, play a vital
role in curbing IPV (intimate partner violence) as well as promoting help–seeking by victims.
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This research will therefore ascertain the factors that influence males’ ratings of these institu-
tions, specifically the police in the delivery of justice. This is important because regardless of
the existence of these institutions, if victims don’t hold them in high regard concerning the
provision of justice when harmed or the provision of protection from harm, they won’t seek
their services and this will frustrate all efforts by the government and other key stakeholders
to reduce the high rates of IPV and low help–seeking in Uganda.

2. Materials and methods

The data was retrieved from the Uganda National Governance Baseline Survey 2013. The
study adopted a three–stage cluster sampling design. Firstly, using probability proportional
to size (PPS), a selection of 75 enumeration areas (EAs) was done from all strata. Secondly,
systematic sampling was used to choose 10 households from the selected EAs. Altogether,
750 households were chosen per strata. In the final stage, a male and a female adult were
chosen from each household for interview (UBOS, 2014).

The outcome variable for this study was the male rating of the Uganda Police Force (UPF)
in the delivery of justice in their communities. Explanatory variables for this study were age,
region, residence, district, marital status, education level, aware of right to seek justice, respect
for human rights, coerced by police against seeking justice, police involvement in corruption,
and courts involvement in corruption.

Software STATA 15.0 was used to perform analysis in all three stages. Firstly, frequencies
and percentages were used to conduct a descriptive summary of all the variables in the study.
Secondly, Pearson’s chi–square test was used to test the association between the dependent
variables and the plausible independent variables. Independent variables with a significant
association (p–value < 0.05) were considered for further analysis.

Since the outcome variable was ordered, regression models for ordinal outcomes were
used to identify the factors associated with a male’s ratings of the UPF. STATA provides
regression models for ordinal outcomes with probit and logit link functions. Multilevel or
mixed–effects models were utilized since the collected data had clustering with individuals
nested in districts. The mixed–effects ordered logistic regression and mixed–effects ordered
probit regression models are presented in Equation 1 and Equation 2.

y∗ij = ∑ xijβ j + µj + εij (1)

yij =



1 if y∗ij ≤ c1

2 if c1 < y∗ij ≤ c2
...

C if cc−1 < y∗ij

(2)

were y∗ij is a latent linear response for observed ordinal responses yij, β j are fixed effects, µj

are random effects, εij are errors distributed as logistic with a zero mean and π2/3 variance
for a logit link and distributed as standard normal with 0 mean and 1 variance for a probit
link, while C is the number of potential outcomes and c are the cut–points.

To test whether taking into consideration the hierarchical nature of the data improves
the model fit, the ordinary ordered logistic regression model and ordered probit regression
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model were estimated. Overall, for multivariate analysis, five models were fitted concerning
the possible link functions. The null model with no independent variables, the model inclu-
sive of contextual level independent variables only, the model inclusive of individual level
variables only, the model inclusive of individual and contextual level independent variables
concurrently, and finally the single–level (ordinary ordered logistic or ordered probit regres-
sion disregarding the nesting in the data). To identify which model fits the data best, the
Akaike Information Criteria (AIC) was used. The model with the lowest AIC value (Equa-
tion 3) was regarded as the best and reported.

AIC = −2lnL + 2k (3)

Maximized log–likelihood is denote as lnL, and k is the number of estimated parameters.

3. Results and discussion

A summary of the survey respondents characteristics is provided in Table 1. The highest
proportion of males rated the police as good (40.9%) followed by fair (24.96%), poor (19.1%),
and lastly very good (15.1%). The highest proportion of males was aged 50 and above (20.3%),
from eastern Uganda (22.6%), rural residents (72.5%), in monogamous marriages (60.7%), and
with primary education level (52.6%). The majority of the males were aware of their right to
seek justice (89.7%), thought human rights are respected in Uganda (72.7%), had never been
coerced against seeking justice by the police (96.9%), and thought the police is very much
involved in corruption (69.2%). A high proportion of males knew how to lodge a complaint
with the police (73.4%), had moderate trust in the police (38.6%) and resided less than 3
kilometers from the nearest police station (44.8%).

Table 1. Characteristics of the survey respondents

Variables Frequency Percent

Rating of police force Poor 402 19.1
Fair 524 24.9
Good 860 40.9
Very good 318 15.1

Age 18 to 24 341 16.2
25 to 29 338 16.1
30 to 34 323 15.4
35 to 39 278 13.2
40 to 49 398 18.9
50+ 426 20.3

Region Kampala 369 17.5
Central 416 19.8
Eastern 475 22.6
Northern 423 20.1
Western 421 20.0

Residence Rural 1524 72.5
Urban 579 27.4
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Marital status Never married 343 16.3
Married monogamy 1276 60.7
Married polygamy 262 12.5
Cohabiting 76 3.6
Divorced/separated 102 4.9
Widowed 45 2.1

Education level None 260 12.4
Primary 1106 52.6
Secondary 489 23.2
Diploma/certificate 142 6.8
Degree and above 107 5.1

Aware of right No 216 10.3
to seek justice Yes 1888 89.7

Respect for No 575 27.3
human rights Yes 1529 72.7

Coerced by No 2039 96.9
police Yes 65 3.1

Police involvement Not at all 111 5.3
in corruption Slightly 222 10.6

Somewhat 315 15.0
Very much 1456 69.2

Lodge complaint No 516 24.5
with police Yes 1544 73.4

Don’t know 44 2.1

Level of trust Low 652 31.0
in police Moderate 811 38.6

High 610 29.0
Not applicable 31 1.5

Distance to nearest < 3 km 939 44.8
police station 3 − 5 km 540 25.8

> 5 km 617 29.4

Table 2 presents a summary of results for the association between a male’s ratings of the
police and the plausible independent variables. The significant independent variables include
age, region, residence, education level, awareness of one’s right to seek justice, thoughts on
respect of human rights, whether one had ever been coerced against seeking justice by police,
whether one thought the police was involved in corruption, and one’s level of trust in the
police. Males aged 50 years and above (21.4%) had the highest proportion rating the police as
very good whereas those aged 30 to 34 years had the highest rating the police as poor (23.2%).
Males from the western region (22.6%) had the highest proportion rating the police as very
good whereas Kampala (24.1%) had the highest proportion rating the police as poor. The
highest proportion of males residing in rural areas (42.4%) and urban areas (36.8%) rated the
police as good. Approximately half of males with a education degree and above (50.5%) rated
the police as fair whereas those with no formal education (49.2%) had the highest proportion
rating the police as good.
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Table 2. Relationship between male’s ratings of the police and independent variables

Rating of police force
Variable Poor Fair Good Very good n p–value

Age 18 to 24 16.7 26.4 42.8 14.1 341 0.006
25 to 29 19.2 26.3 43.2 11.2 338
30 to 34 23.2 27.2 37.2 12.4 323
35 to 39 21.2 22.3 44.2 12.2 278
40 to 49 18.3 26.4 38.4 16.8 398
50+ 17.1 21.1 40.4 21.4 426

Region Kampala 24.1 31.2 35.8 8.9 369 0.000
Central 21.6 25.0 38.9 14.4 416
Eastern 13.5 22.1 42.5 21.9 475
Northern 18.0 26.7 49.2 6.2 423
Western 19.7 20.7 37.1 22.6 421

Residence Rural 17.8 23.1 42.4 16.7 1525 0.000
Urban 22.5 29.7 36.8 11.1 579

Marital status Never married 19.5 28.3 40.5 11.7 343 0.294
Married monogamy 19.2 24.5 40.6 15.8 1,276
Married polygamy 18.7 23.3 39.3 18.7 262
Cohabiting 15.8 26.3 52.6 5.3 76
Divorced/separated 21.6 24.5 39.2 14.7 102
Widowed 15.6 20.0 44.4 20.0 45

Education level None 16.2 16.2 49.2 18.5 260 0.000
Primary 18.6 20.4 44.0 16.9 1,106
Secondary 19.0 30.7 36.0 14.3 489
Diploma/certificate 24.7 36.6 33.1 5.6 142
Degree & above 24.3 50.5 20.6 4.7 107

Aware of right No 20.4 22.2 44.0 13.4 216 0.589
to seek justice Yes 19.0 25.2 40.5 15.3 1888
Respect for No 34.6 31.7 25.9 7.8 575 0.000
human rights Yes 13.3 22.4 46.5 17.9 1529
Coerced by No 17.9 24.8 41.9 15.4 2039 0.000
police Yes 58.5 27.7 7.7 6.2 65
Police involvement Not at all 4.5 9.0 51.4 35.1 111 0.000
in corruption Slightly 8.6 15.8 53.2 22.5 222

Somewhat 9.5 29.5 43.8 17.1 315
Very much 23.9 26.5 37.6 12.0 1,456

Lodge complaint No 19.0 21.7 42.1 17.3 516 0.190
with police Yes 18.9 26.0 40.6 14.6 1544

Don’t know 29.6 25.0 36.4 9.1 44
Level of trust Low 48.6 32.8 16.1 2.5 652 0.000
in police Moderate 7.3 31.7 54.4 6.7 811

High 3.4 7.4 48.9 40.3 610
Not applicable 16.1 25.8 51.6 6.5 31

Distance to nearest < 3 km 19.3 27.1 37.8 15.9 939 0.183
police station 3 − 5 km 18.9 24.6 42.0 14.4 540

> 5 km 19.0 21.9 44.4 14.8 617
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The highest proportion of males who thought there was respect for human rights in
Uganda rated the police as good (46.5%) whereas for males who thought otherwise the high-
est proportion rated the police as poor (34.6%). The majority of males who had ever been
coerced against seeking justice from the police rated the police as poor (58.5%) while the
highest proportion of males who had never been coerced against seeking justice rated the
police as good (41.9%). Males who thought the police were very much involved in corrup-
tion had the highest proportion rating the police as poor (23.9%) while those who thought
the police were not at all involved in corruption (35.1%) had the highest proportion rating
the police as very good. Males who had a high level of trust in the police had the highest
proportion rating the police as very good (40.3%) while those who had low trust in the police
had the highest proportion rating the police as poor (48.6%).

The results for some tests considered relevant to this study are summarized in Table 3.
The likelihood ratio (LR) tested whether district–level variance was significant enough to
support the usage of multilevel models instead of ordinary regression models. The variance
partition (VP) coefficient was computed to provide an estimate of the level of clustering in
the dataset. The multilevel ordered logistic regression model inclusive of individual and
contextual level independent variables concurrently had the lowest AIC (4414.2) and fit the
data best compared to other models. For this model, the VP coefficient was 0.04 which
meant that 4 percent of the variation in males’ ratings of the police was between districts.
All likelihood ratio tests for the null hypotheses H0 : σ2

u = 0 had p–values less than 0.05.
Therefore, the variance between districts was significantly not equal to zero. Thus, males
who had a district in common were significantly more similar compared to those from other
districts. Therefore, multilevel models for analyzing ordinal outcomes were more suitable
than single-level models based on the likelihood ratio test.

Table 3. A comparison of plausible mixed–effects models

Variance Akaike info Likelihood
Model Type Variance partition criterion ratio test

Oredered logit Single–level − − 4426.5 −
Null model 0.26 0.07 5469.1 67.1∗∗∗

Contextual only 0.20 0.06 5458.4 32.8∗∗∗

Individual only 0.17 0.05 4416.9 18.6∗∗∗

Individual and contextual 0.14 0.04 4414.2 14.3∗∗∗

Ordered probit Single–level − − 4449.8 −
Null model 0.09 0.08 5469.6 66.5∗∗∗

Contextual only 0.07 0.06 5457.3 31.9∗∗∗

Individual only 0.06 0.06 4437.5 20.8∗∗∗

Individual and contextual 0.05 0.05 4435.6 16.2∗∗∗

Note: significance levels are denoted as follows: * p < 0.1, ** p < 0.05, *** p < 0.01

Table 4 presents a summary of the results for the mixed–effects ordered logistic regres-
sion for the rating of the police by males in Uganda. Regarding education level, for males
with degrees and above, the odds of rating the police as very good versus good, fair, or poor
were 0.63 times lower than for males with no formal education. For males who thought there
was respect for human rights in Uganda, the odds of rating the police as very good versus
good, fair, or poor were 2 times higher than for males who thought there was no respect
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for human rights in Uganda. For males who thought the police were very much involved in
corruption, the odds of rating the police as very good versus good, fair, or poor were 0.47
times lower than for males who thought the police were not at all involved in corruption. For
males who had ever been coerced against seeking justice by the police, the odds of rating the
police as very good versus good, fair, or poor were 0.29 times lower than for males who had
never been coerced against seeking justice by the police. For males who had a moderate level
of trust in the police, the odds of rating the police as very good versus good, fair, or poor
were 6.84 times higher than for males who had a low level of trust in the police. Still, for
males who had a high level of trust in the police, the odds of rating the police as very good
versus good, fair or poor are 40.13 times higher than for males who had a low level of trust
in the police.

Table 4. Mixed–effects ordered logistic regression of male’s ratings of the police

Variables AOR p–value 95% confidence limits

Age 18 to 24 (ref.) 1.00
25 to 29 1.09 0.57 0.81 1.46
30 to 34 0.95 0.73 0.70 1.28
35 to 39 1.16 0.36 0.85 1.59
40 to 49 1.25 0.13 0.93 1.66
50+ 1.14 0.38 0.85 1.52

Region Kampala (ref.) 1.00
Central 1.44 0.37 0.65 3.21
Eastern 1.58 0.26 0.71 3.50
Northern 0.93 0.87 0.42 2.08
Western 1.20 0.66 0.54 2.69

Residence Rural (ref.) 1.00
Urban 1.20 0.25 0.88 1.65

Education level None (ref.) 1.00
Primary 1.10 0.51 0.83 1.46
Secondary 1.11 0.54 0.80 1.52
Diploma/certificate 0.86 0.47 0.56 1.30
Degree & above 0.63 0.05 0.39 1.00

Respect for No (ref.) 1.00
human rights Yes 2.00 0.00 1.63 2.44

Police involvement Not at all (ref.) 1.00
in corruption Slightly 0.71 0.14 0.45 1.12

Somewhat 0.70 0.11 0.45 1.09
Very much 0.47 0.00 0.32 0.70

Coerced by No (ref.) 1.00
police Yes 0.29 0.00 0.17 0.51

Level of trust Low (ref.) 1.00
in police Moderate 6.84 0.00 5.46 8.56

High 40.13 0.00 30.08 53.53
Not applicable 5.49 0.00 2.67 11.27

Note: AOR is adjusted odds ratio and (ref.) is the reference category
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In this study, having a degree and above had a significant effect on one’s rating of the
police. This could be attributed to the connection between education level and trust in the
police (Macdonald and Stokes, 2006; Clark et al., 2020) where persons with a lower education
level will be likely to to trust the police more compared to persons with higher levels of
education (Olutola and Bello, 2016). A study by Macdonald and Stokes (2006) reported that
respondents with higher education reported that their local police were trustworthy. The low
likelihood of rating the police as very good by those with degrees and above could also be
attributed to them being more likely to notice police bias or other negative actions of the
police (Wu, 2014; Clark et al., 2020). The increased likelihood of rating the police very good
by males who thought the police respect human rights and those who trust in the police
could be attributed to the public confidence that is built up through consistent professional
and legal conduct by the police as opposed to reliance on using fear and physical force in
fulfilling its mandate.

4. Conclusion

The study sought to compare two possible link functions for the ordinal regression model
using data on males’ ratings of the police in Uganda. Males who had a degree and above
thought the police were very much involved in corruption, and had ever been coerced against
seeking justice by the police were less likely to rate the police as very good. Still, males who
thought there was respect for human rights in Uganda and had either moderate or high
trust of trust in the police were more likely to rate the police as very good. Therefore, the
police must endeavour to improve its reputation and build trust through initiatives aimed at
ensuring human rights are observed and protected while fulfilling its mandate. This in turn
will result in improved cooperation with citizens in ensuring law and order plus positive
reviews or ratings of the police on the different indicators of police performance.

Based on the study findings, the use of multilevel models was preferable against ordinary
regression models or single–level regression models since there were significant variations in
the rating of the police by males across the districts of Uganda. Both the AIC and LR tests
were in favour of the multilevel models over the single–level regression models for ordinal
outcomes. Researchers using data collected by multi–stage sampling or with any form of
nesting should consider using multilevel or mixed–effects models. Also, researchers should
consider exploring link functions other than the logit when studying ordinal outcomes given
that they could fit the data better and hence improve the quality of their results. Still, there
is a need for more quantitative research concerning the performance of security institutions
which can be enriched by qualitative research, especially in Sub–Saharan Africa where limited
research has been done and yet numerous concerns have been raised about human rights
abuse by the institutions charged with ensuring law and order.
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SAŽETAK
U literaturi je razvijeno nekoliko metoda za modeliranje or-
dinalnih podataka uzimajući u obzir njihov prirodni redosli-
jed. Med̄utim, ovo je istraživanje nastojalo usporediti dvije
moguće vezne funkcije višerazinske ordinalne regresije koris-
teći rangove muškaraca o policijskim snagama u Ugandi kao
varijablu ishoda. Varijable su prikupljene iz UNGBS baze po-
dataka (engl. Uganda National Governance Baseline Survey). Na-
jveći udio muškaraca policiju je ocijenio dobrom (40,9%), za-
tim osrednjom (24,96%), lošom (19,1%) i na kraju vrlo dobrom
(15,1%). Višerazinski ured̄eni logistički regresijski model s po-
jedinačnim i kontekstualnim varijablama imao je najniži AIC
u usporedbi s drugim modelima, najbolje se prilagod̄avajući
podacima. Svi rezultati testa omjera vjerodostojnosti pokazali
su postojanje značajne varijacije u rangiranju policijskih snaga
od strane muškaraca u različitim okruzima. Dakle, muškarci
iz istog okruga bili su znatno sličniji u odnosu na muškarce
iz drugih okruga. Istraživači koji koriste podatke prikupljene
primjenom višestupanjskog uzorkovanja ili bilo kojeg oblika
ugniježd̄ivanja trebali bi razmotriti modele s više razina ili
modele s mješovitim učincima.
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logit, ordinalna regresija, rangiranje policije, probit, Uganda
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SUMMARY

The Croatian video game industry demonstrated substantial growth
amid the challenges posed by the COVID–19 pandemic. A descrip-
tive statistics approach was utilized, encompassing all enterprises in
the Croatian video game industry. Statistical tests for proportions sig-
nificance were then applied to assess player satisfaction on the Steam
platform with video games developed and/or published by the Croa-
tian video game industry. The analysis indicated a concentration of
the industry in Zagreb, accounting for 50% of enterprises and 77.4%
of employees in 2022. Over the period from 2018 to 2022, total net
profit surged from e4.95 million to e12.37 million. However, the av-
erage net profit per enterprise experienced a modest increase from
e0.12 million to e0.15 million during the same period. Notably, 21%
of enterprises maintained the highest AAA rating. County–level com-
parisons revealed insights into net profit, total revenue, and expenses.
On Steam platform, players recommended remarkable 89% of video
games developed or published by the Croatian industry.

KEYWORDS
business performances, COVID–19, Croatia, video game industry

1. Introduction

The economic impact of the video game industry has garnered increasing attention as digital
entertainment becomes a significant contributor to global economies (Marchand and Hennig–
Thurau, 2013). Numerous scholarly studies emphasize the substantial economic contributions
of the video game sector, examining its role in job creation, revenue generation, and techno-
logical innovation (Rykała, 2020; Perišić and Pahor, 2020; Bai et al., 2022; Goh et al., 2023).
According to Statista (2024b), the global video game industry is projected to reach a revenue
of 282.30 billion US dollars in 2024. More than 50% of this revenue is expected to be gener-
ated by China (94.49 billion US dollars), while the Croatian video game industry is estimated
to generate a revenue of 96.15 million US dollars in the same year (Statista, 2024a,b). The
forecasted annual growth rate of the global video game industry is 8.76%, while the revenue
of the Croatian video game industry is expected to rise by an annual growth rate of 5.53%
(Statista, 2024a,b).
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The COVID–19 pandemic officially began in Croatia with the revelation of the first in-
fected person at the end of February 2020 and concluded two years later (Mataković, 2022).
Throughout the pandemic, the video game industry faced both challenges and opportunities,
including increased demand for gaming, impacts on game development, digital distribution
and online gaming, e–sports and streaming and economic resilience. Due to lockdowns and
social distancing measures, individuals were compelled to spend more time at home, leading
to a surge in home entertainment, including video games. Consequently, this resulted in
increased sales of gaming consoles, online gaming subscriptions, and a higher demand for
video game content (Ortiz et al., 2020; Şener, et al., 2021; Chen, 2022). Simultaneously, game
development studios, facing the challenges of COVID–19 lockdowns and distance measures,
had to adapt to remote work for game developers. While some studios managed this situa-
tion effectively, others encountered difficulties, resulting in delays in game releases (Park, et
al., 2022).

During the COVID–19 lockdown period, the use of digital distribution platforms saw a
notable increase (Jarszak, 2021; Lopez–Orosco et al., 2023). Multiplayer games, in particular,
experienced a surge in popularity (Barr and Copeland–Stewart, 2022). With many tradi-
tional sports events cancelled or postponed, the e–sports scene filled the void (Fakazli, 2020).
Streaming platforms also experienced significant gains in the number of viewers seeking in-
teractive content (Piñeiro–Chousa, et al., 2023). Despite these challenges, in contrast to some
other sectors, the video game industry successfully adapted to the new situation and even
enhanced its stability and financial results (Pojani and Mansaku, 2022).

The aim of this paper is to investigate whether the Croatian video game industry im-
proved its performance during the crisis period of the COVID–19 pandemic and in the post–
COVID period. To achieve this, the main business results of the Croatian video game industry
are examined not only during the COVID–19 pandemic period but also in the years 2018 to
2019. This broader time frame provides a better understanding of how the Croatian video
games industry responded to the challenges posed by COVID–19. The study encompasses
an observation of the Croatian video games industry at both the national and county levels,
with an in–depth analysis conducted on the county level.

An additional research question is addressed, focusing on determining the perception
and position of video games developed and/or published by the Croatian video game indus-
try among players worldwide. Consequently, three research hypotheses have been formu-
lated. The first hypothesis posits that the Croatian video game industry achieved a higher
average net income in the post–COVID–19 era in 2022 compared to the pre–COVID–19 era
in 2018 and 2019. The second hypothesis suggests that the Croatian video game industry is
concentrated in the City of Zagreb, exhibiting the highest number of enterprises, employees,
and the highest average net income. The third hypothesis proposes that more than 50% of
video game players, in their reviews, recommend video games developed and/or published
by the Croatian video game industry.

The paper commences with an introduction (Section 1) that sets the context for the study
and foundation for the subsequent sections. Within this section, a literature review relevant
to the topic is included. Section 2 is dedicated to introducing the data utilized in the study,
accompanied by an explanation of the methodology employed in the research. In Section 3

statistical analyses are conducted, and commentary on the obtained results is provided. The
discussion includes an interpretation of findings within the context of the research objectives
(Section 4). The final section serves as the conclusion of the paper (Section 5).
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2. Data and methods

The list of Croatian enterprises directly associated with the video game industry is extracted
from the producer registry, managed by the Croatian Audiovisual Centre (CAC, 2023). Ac-
cording to the Regulation on the producer register (OG, 2022) this registry includes fun-
damental information about all natural and legal persons registered for the production of
audiovisual works, based in the Republic of Croatia or involved in activities within the Re-
public of Croatia. The producer registry comprises two parts, with one specifically dedicated
to video game producers. A video game producer is defined as a natural person entrepreneur
or a legal entity initiating the video game production process, including creation, promotion,
placement, and exploitation, and comprehensively overseeing it (OG, 2022). Video game pro-
ducers are required to update their status within 15 days of any change occurrence (OG,
2022). Consequently, the producer’s registry should be accurate and kept up–to–date.

There were 176 video game producers listed in the producer’s registry on December 14,
2023. Unfortunately, records for six video game producers were not found in the commercial
court register, where all entrepreneurs and enterprises should be registered. Among the
remaining records, there were 86 natural person entrepreneurs, which will be omitted from
further analysis. These entities are not obligated to make their business results publicly
available, unlike capital enterprises that are required to submit financial reports annually.
However, four capital enterprises commenced operations in 2023 and will be excluded since
they did not conduct business during the COVID–19 pandemic period. Consequently, the
paper will observe and analyze 80 enterprises. One enterprise closed its business in 2023.
Although this enterprise was partially active during the observed period, it will be included
in the analyses. However, actual data about the enterprise will not be available. The complete
set of observed enterprises is not listed in the paper due to limitation reason, but it’s available
upon request from the author.

The producer registry provides only basic information, including title, personal identi-
fication number, contact person, or contact email of video game producers. To gather addi-
tional details about these producers, information will be extracted from other databases, such
as the Digital Chamber of Commerce (DCC, 2023) and RGFI Public Posting (FINA, 2023). The
comprehensive list of variables to be observed and analyzed is presented in Table 1.

Table 1. List of observed variables

Variable Description Observed period

Origin Origin of capital 2022
County County of business headquarters 2022
Employees Number of employees 2022
Form Legal form 2022
Profit Net profit or loss for the business year, euros 2018 – 2022
Rating Croatian Chamber of Economy levels rating 2022
Size Size of the company 2022
Expense Total expenses, euros 2018 – 2022
Revenue Total revenues, euros 2018 – 2022

Note: financial variables (net profit, total expenses and total revenues) are retrived from FINA source, while
rest of the variables are retrived from Center for Digital Development of Croatian Economy Chamber
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The analysis will proceed through the following steps. Initially, the structure of enter-
prises will be examined from various perspectives. Subsequently, the business results of
enterprises will be scrutinized over the period from 2018 to 2022. The COVID–19 pandemic
began in Croatia in early 2020 and officially concluded in 2022. This structure allows for a
meaningful comparison of data from 2018 and 2019 with the events during the COVID–19
pandemic in 2020 and 2021. Unfortunately, there is no available data on the business results
of enterprises in 2023 at the time of writing this paper. This absence limits insights into the
post–COVID–19 pandemic scenario for the Croatian video game industry. The analysis will
delve into the development of the Croatian video game industry at both the country and
county levels.

Steam is the largest digital video gaming platform for personal computers and global
distributors, boasting over 400 million sold video games and reporting 33 million peak con-
current Steam users worldwide in 2023 (Clement, 2024). Consequently, it is justified to ex-
amine video game players’ comments and attitudes towards video games developed and/or
published by the Croatian video game industry on Steam. Players on Steam have the option
to leave a review for the video games they have purchased and played, although writing a
review is not mandatory. It is assumed that those who do write reviews represent the broader
sentiments of all players who have engaged with the reviewed game. In other words, players
who have not written a review are assumed to share similar opinions and attitudes towards
the video game as those who have submitted a review.

3. Analysis and discussion

The number of enterprises in the Croatian video game industry from 2018 to 2022 is il-
lustrated in Figure 1. According to the Croatian Audiovisual Centre (CAC, 2023), the first
enterprise in the video game industry appeared in 2002. By the end of 2019, before the onset
of the COVID–19 pandemic in Croatia, there were a total of 43 enterprises in the Croatian
video game industry.

Figure 1. Number of Croatian video game industry enterprises, 2018–2022
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Throughout the COVID–19 pandemic, spanning from 2020 to 2022, the number of enter-
prises in the Croatian video game industry surged by 37, marking an 86% increase. Conse-
quently, by the end of 2022, there were a total of 80 enterprises in Croatia directly associated
with the video game industry. Of this total, 57 enterprises (71.25%) adopted the legal form of
limited liability enterprises, while the remaining 23 enterprises (28.75%) operated as simpli-
fied limited liability enterprises.

Table 2. Structure of Croatian video game industry enterprises and employees by county, 2022

Number of Share of Number of Share of Average number
County enterprises enterprises employees employees of employees

Istra 2 2.50% 4 0.80% 2.00
Krapina–Zagorje 1 1.25% 0 0.00% 0.00
Osijek–Baranja 8 10.00% 44 8.80% 5.50
Primorje–Gorski Kotar 3 3.75% 2 0.40% 0.67
Sisak–Moslavina 19 23.75% 32 6.40% 1.68
City of Zagreb 40 50.00% 387 77.40% 9.68
Varaždin 2 2.50% 5 1.00% 2.50
Zagreb 5 6.25% 26 5.20% 5.20

Total 80 100.00% 500 100.00% 6.25

According to Table 2 half of the enterprises in the Croatian video game industry have
their headquarters located in the City of Zagreb. Approximately a quarter of the Croatian
video game industry (23.75%) is situated in Sisak–Moslavina county. This is a direct result of
the initiation of the PISMO Business Incubator project in Novska within the Sisak–Moslavina
county in 2016, with a primary focus on educating new video game developers and sup-
porting video game start–up companies (Inkubator, 2021). It is noteworthy that enterprises
in the Croatian video game industry are not distributed across all Croatian counties but are
concentrated in only seven of them, in addition to the City of Zagreb.

Out of all employees 387 (77.40%) are working in enterprises located in the City of Za-
greb in 2022. Enterprises in Osijek–Baranja county employ 44 individuals (8.80%) in the video
game industry. Consequently, these two regions have the highest average number of employ-
ees. Enterprises located in the City of Zagreb had an average of 9.68 employees in 2022,
while those in Osijek–Baranja county had an average of 5.50 employees. Upon observing the
average number of employees across all counties, it can be concluded that the Croatian video
game industry maintains a relatively small workforce per enterprise.

Table 3. Distribution of Croatian video game industry enterprises by size and capital origin

Capital origin

Sizes of Domestic with 100% Foreign with 100% Mixed – predominantly
enterprises share of demestic capital share of foreign capital foreign capital Total

Medium 0 0 1 1
Small 6 4 0 10
Micro 68 0 0 68

Total 74 4 1 79

Note: one enterprise that closed its business in 2023 was omitted
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The results from Table 3 reveal that enterprises in the Croatian video game industry are
generally small in size. Specifically, 86% of these enterprises fall into the category of micro–
enterprises, with an additional 13% classified as small enterprises. The only medium–sized
enterprise identified has a mixed capital origin, predominantly influenced by foreign capital.
A significant majority of enterprises, 94%, have a 100% share of domestic capital, while 5%
are under 100% foreign ownership.

The business results of enterprises in the Croatian video game industry will be examined,
with a focus on total revenue, total expenses, and net profit indicators from 2018 to 2022. This
approach allows for a direct comparison of business results before the onset of the COVID–19
pandemic (in 2018 and 2019) with those at the end of the pandemic in Croatia (in 2022).

The total revenue of enterprises in the Croatian video game industry was 30.85 million
euros, whereas the total expenses were 24.91 million euros in 2018. Consequently, the net
income of the Croatian video game industry was 4.95 million euros in 2018. In 2019, total
expenses rose faster than total revenues, leading to a net income of 2.95 million euros, which
was 40% lower than the previous year. In 2020, the total revenue was 106%, and total expenses
were 89% higher than in 2019. The net income in 2020 was 12.64 million euros, which is 329%
more than in 2019. The total revenues and total expenses in 2021 and 2022 are almost at the
same level but lower than in 2020. Despite the decrease in total revenues and total expenses,
the net income of the Croatian video game industry remained above 10 million euros in both
years, with 11.39 million euros in 2021 and 12.37 million euros in 2022.

Figure 2. Average financial metrics of Croatian video game industry enterprises, 2018–2022

Figure 2 displays an average revenue, expense, and net profit, taking into account the
number of enterprises in the Croatian video game industry from 2018 to 2022. A noticeable
spike in all three observed variables is evident in 2020. In 2020, the average total revenue
per enterprise surged to 1.43 million euros, an 87% increase compared to 2019. Similarly, the
average total expense rose to 1.18 million euros, reflecting a 72% increase compared to 2019.
The average net profit of enterprises in the Croatian video game industry was 0.23 million
euros in 2020, marking a substantial 290% growth from 2019. Post–2020, both the average
total revenue and average total expense of enterprises in the Croatian video game industry
began to decrease, nearly returning to pre–2020 levels. Despite this, the average net profit
of enterprises did not experience a drastic decline, standing at 0.16 million euros in 2021
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and 0.15 million euros in 2022. Consequently, the first research hypothesis, that the Croatian
video game industry achieved a higher average net income in the post–COVID–19 era in 2022
compared to the pre–COVID–19 era in 2018 and 2019, can be accepted.

The rating process, conducted by Croatian Economy Chamber, evaluates businesses
based on scores representing a quantitative assessment of their anticipated performance in
meeting obligations over the next 12 months. A higher score indicates a lower probability
of the enterprise encountering issues related to business risks and insolvency. Enterprises
are categorized based on their scores (CEC, 2021). According to the rating, 20.51% of enter-
prises fall into the highest rating category (AAA), implying that approximately one-fifth of
Croatian video game industry enterprises are unlikely to face significant business problems
in the coming 12 months. In the combined rating categories of AAA, AA, and A, 52.56% of
enterprises in the Croatian video game industry are positioned. Therefore, more than 50%
of these enterprises are expected to have a high-quality business with low levels of risk re-
garding business survival in the next 12 months. Conversely, 11.54% of enterprises in the
Croatian video game industry are in the rating categories CCC and CC, indicating a higher
likelihood of encountering challenges in their regular business operations. Based on these
results, it can be concluded that the Croatian video game industry, as a whole, faces a very
low risk of discontinuation of business in the short–term period.

Furthermore, the business performance of the Croatian video game industry at the
county level is examined. The Croatian video game industry situated in the City of Za-
greb had the highest shares in total revenue, total expenses, and net profit throughout the
period from 2018 to 2022. This outcome was anticipated, given that half of the Croatian video
game industry is located in the City of Zagreb. However, in 2022, the Croatian video game
industry in Zagreb County managed to achieve a higher net profit than enterprises located
in the City of Zagreb.

Table 4. Net profit mean and standard deviation (2018–2022) in thousand euros, by headquarters location

2018 2019 2020 2021 2022
County Mean Std. Mean Std. Mean Std. Mean Std. Mean Std.

Istra −1 − −2 − 14 −1 2 −4 4
Krapina–Zagorje 5 − 0 − 4 − 0 − 0 −
Osijek–Baranja 5 15 8 15 3 11 7 11 25 59
Primorje–Gorski Kotar 2 − −8 9 3 0 14 1 39 53
Sisak–Moslavina 90 88 37 74 14 41 6 25 1 10
City of Zagreb 159 440 77 538 352 1541 282 1003 147 452
Varaždin − − − − 11 − 16 16 44 43
Zagreb 44 65 60 77 51 7 251 250 1213 2327

To better understand the variations among enterprises in the Croatian video game in-
dustry across counties, Table 4 presents key descriptive statistical measures for the net profit
from 2018 to 2022. During the period from 2018 to 2021, the average net profit was highest in
the City of Zagreb. However, in 2022, the average net profit was significantly higher in Zagreb
County (1.213 thousand euros). It’s important to note that, in all cases, the standard devi-
ations indicate considerable differences in net income values among enterprises within the
same counties. This suggests that some enterprises achieved significantly higher net income
than others. For instance, in 2022, Pine Studio d.o.o. achieved almost 97% of the total net
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profit attained by enterprises from Zagreb County, while the remaining net profit was gener-
ated by four other enterprises. However, based on the results presented here and in chapter
3.1, it can be concluded that, currently, the Croatian video game industry is concentrated in
the City of Zagreb. Therefore, the second research hypothesis can be accepted.

Figure 3. Rating of Croatian video game industry enterprises in 2022, by headquarters location

Figure 3 presents the distribution of Croatian video game industry enterprises by the
Croatian Chamber of Economy rating in 2022, categorized by their headquarters’ location.
The highest proportion of enterprises in the top rating categories (AAA, AA, and A), indi-
cating a high–quality business with low levels of risk for business survival in the next 12
months, is observed in Osijek–Baranja County (86%) and Zagreb County (80%). Conversely,
the highest percentage of enterprises in the lowest rating categories (CCC and CC), indicative
of a low–quality business with high levels of risk for business survival in the next 12 months,
is found in Istria County (50%), Sisak–Moslavina County (26%), and the City of Zagreb (8%).

On January 18, 2024, 55 video games developed and/or published by the Croatian video
game industry were listed on Steam. Some enterprises developed and/or published more
than one video game on Steam, while others from the Croatian video game industry did not
publish their games on this platform. There were instances where two or more enterprises
collaborated on certain video games. The complete list of video games developed and/or
published by the Croatian video game industry on Steam is available in Table A2. This table
includes information about the publication year, price, and a direct hyperlink to the Steam
webpage for each game.

For each listed video game, information about the number of reviews written by players
who played the game on Steam has been collected. Data regarding the number of positive
reviews, indicating the number of players who recommend the video game to others, has also
been gathered. Statistical proportion tests were then conducted based on this information.
The assumption underlying these tests is that more than 50% of players who have experienced
video games developed and/or published by the Croatian video game industry on Steam
would recommend the video games. The outcomes of these conducted tests are detailed in
Table 5.
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Table 5. Significance of positive comments on Steam games published by the Croatian video game industry

Number of Positive Standard Empirical
Game title comments comments Proportion error z–value

A Long Road Home 39 34 0.8718 0.0801 4.64∗∗∗

Ace of Words 831 540 0.6498 0.0173 8.64∗∗∗

Agenda 48 27 0.5625 0.0722 0.87
All You Can Eat 365 291 0.7973 0.0262 11.36∗∗∗

Antisphere 97 61 0.6289 0.0508 2.54∗∗∗

Bear With Me – Episode One 946 831 0.8784 0.0163 23.28∗∗∗

Bear With Me: The Lost Robots 112 98 0.8750 0.0472 7.94∗∗∗

Cats in Time 965 930 0.9637 0.0161 28.81∗∗∗

Chaos on Wheels 14 10 0.7143 0.1336 1.60∗

Chop Chop Princess! 3 2 0.6667 0.2887 0.58
Daemonical 219 144 0.6575 0.0338 4.66∗∗∗

Daily Thread: The Sewing of Discontent 16 16 1.0000 0.1250 4.00∗∗∗

Earth Rising 28 21 0.7500 0.0945 2.65∗∗∗

Escape Simulator 13470 12672 0.9408 0.0043 102.31∗∗∗

Exile Squadron 21 18 0.8571 0.1091 3.27∗∗∗

Faraway: Arctic Escape 8 6 0.7500 0.1768 1.41∗

Faraway: Jungle Escape 10 8 0.8000 0.1581 1.90∗∗

Faraway: Puzzle Escape 84 60 0.7143 0.0546 3.93∗∗∗

FPV SkyDive: FPV Drone Simulator 1171 946 0.8079 0.0146 21.07∗∗∗

Gas Guzzlers Extreme 3887 3343 0.8600 0.0080 44.89∗∗∗

Gas Guzzlers: Combat Carnage 115 101 0.8783 0.0466 8.11∗∗∗

General Horse and Package of Doom 50 48 0.9600 0.0707 6.51∗∗∗

Grim Quest – Old School RPG 110 103 0.9364 0.0477 9.15∗∗∗

Grim Tides – Old School RPG 25 22 0.8800 0.1000 3.80∗∗∗

I Hate Running Backwards 216 168 0.7778 0.0340 8.16∗∗∗

Inked: A Tale of Love 204 175 0.8578 0.0350 10.22∗∗∗

Interactive Empathy 12 5 0.4167 0.1443 −0.58
Julie’s Sweets 8 7 0.8750 0.1768 2.12∗∗

Kingdom Eighties 2212 1670 0.7550 0.0106 23.98∗∗∗

Kingdom Two Crowns 23058 21044 0.9127 0.0033 125.32∗∗∗

Last Encounter 42 31 0.7381 0.0772 3.09∗∗∗

Monster Adventure 9 8 0.8889 0.1667 2.33∗∗∗

Need to Know 275 182 0.6618 0.0302 5.37∗∗∗

Paws of Coal 46 42 0.9130 0.0737 5.60∗∗∗

Phageborn: Online Card Game 117 91 0.7778 0.0462 6.01∗∗∗

Raid: World War II 2198 1204 0.5478 0.0107 4.48∗∗∗

Roll Player – The Board Game 79 69 0.8734 0.0563 6.64∗∗∗

Rolling Arcade 10 9 0.9000 0.1581 2.53∗∗∗

Saint Kotar 167 132 0.7904 0.0387 7.51∗∗∗

Saint Kotar: The Crawling Man 24 24 1.0000 0.1021 4.90∗∗∗

Saint Kotar: The Yellow Mask 317 233 0.7350 0.0281 8.37∗∗∗

Scum 98513 73298 0.7440 0.0016 153.20∗∗∗

Serious Sam: Tormental 217 172 0.7926 0.0339 8.62∗∗∗

Seum: Speedrunners from Hell 2891 2744 0.9492 0.0093 48.30∗∗∗

Slide Ride Arcade 8 5 0.6250 0.1768 0.71
Speed Limit 187 160 0.8556 0.0366 9.73∗∗∗

The Academy: The First Riddle 73 49 0.6712 0.0585 2.93∗∗∗

The Hand of Merlin 335 242 0.7224 0.0273 8.14∗∗∗

vApe Escape 113 106 0.9381 0.0470 9.31∗∗∗

Viktor, a Steampunk Adventure 61 56 0.9180 0.0640 6.53∗∗∗

VR Summer Sports 4 3 0.7500 0.2500 1.00
Zero Reflex: Black Eye Edition 234 183 0.7821 0.0327 8.63∗∗∗

Zotrix 199 119 0.5980 0.0354 2.76∗∗∗

Zotrix – Solar Division 52 37 0.7115 0.0693 3.05∗∗∗

Note: significance levels are denoted as *** 0.01, ** 0.05, * 0.10.
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The number of comments reflects the number of players who have played the game.
The more players engage with the game, the more comments are expected. In this regard,
the most played Croatian game on Steam is SCUM, a hardcore survival action game, with
almost 100 thousand written comments on the platform. However, SCUM is not the highest
rated Croatian game on Steam due to its ongoing development, which means it is prone to
bugs and other issues that affect players. Among other notable games are the following:
Escape Simulator (a digital escape room game with logical and intriguing riddles), SEUM:
Speedrunners from Hell (a speedrunner game featuring hardrock music), and Saint Kotar (a
mystery game set in Croatia). The games listed in Table 5 cover various genres, catering to
different gaming audiences. Therefore, it is evident that games aimed at a broader gaming
audience tend to have a higher number of players or greater popularity compared to those
targeted at a narrower gaming niche.

According to the results presented in Table 5, out of the 55 video games, statistical sig-
nificance was observed in favor of more than 50% of players recommending the video game
for 49 of them (89%). This indicates that, in these 49 video games developed and/or pub-
lished by the Croatian video game industry on Steam, more than 50% of players would left
positive reviews. Thus, the third research hypothesis, stating that more than 50% of video
game players recommend video games developed and/or published by the Croatian video
game industry in their reviews, can be accepted.

Conversely, for 5 video games, the conducted statistical tests, at commonly used signif-
icance levels, indicated that the proportion of players recommending the video game was
either lower or equal to 0.5. However, it’s important to note that in 4 out of these 5 cases,
the total sample sizes (i.e. the number of players who provided reviews) were very small,
ranging from 3 to 12. For the video game "Epic Eon" no reviews were available, likely due
to its recent publication on December 27, 2023, and therefore, a statistical test could not be
conducted for that specific case.

4. Conclusion

The analysis revealed a notable increase in the number of enterprises in the Croatian video
game industry during the pandemic, marking an 86% increase from 2019 to 2022. The City
of Zagreb concentrated the majority of these enterprises, accounting for 50% of the total.
Sisak-Moslavina County also played a significant role, representing 23.75% of the industry.
The distribution of employees reflected a similar trend, with the majority (77.40%) working
in enterprises located in the City of Zagreb.

The financial performance of video game enterprises has demonstrated positive trends.
The total revenue of the industry increased by 218.16% from 2018 to 2022. Although net
profit showed fluctuations, it increased by 250.21% during the same period. These financial
indicators suggest that the Croatian video game industry not only weathered the challenges
posed by the COVID-19 pandemic but also experienced growth in terms of revenue and
profitability.

The study also explored the international visibility and recognition of the Croatian video
game industry through an analysis of Steam user reviews. The results of sentiment analysis
revealed that more than 50% of comments on Croatian-developed and/or published games
were positive. Proportion tests further supported this finding, indicating that players were
more likely to recommend these games. The high proportion of positive comments and
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recommendations suggested that the Croatian video game industry has been successful in
delivering enjoyable and well-received games to the global gaming community.

In conclusion, the Croatian video game industry demonstrated resilience and growth
during the COVID–19 pandemic, as evidenced by the increased number of enterprises, and
positive financial performance. The industry’s ability to adapt to changing conditions, lever-
age digital platforms, and produce high-quality games contributed to its success. The find-
ings of this study provide insights into the dynamics of the Croatian video game industry,
highlighting its economic impact and global recognition. As the industry continues to evolve,
it is essential to monitor trends, support innovation, and foster an environment conducive to
sustained growth.

Despite the valuable insights gained from this study, certain limitations should be con-
sidered. First, the analysis focused on quantitative data, such as the number of enterprises,
employees, and financial indicators. While these metrics provide a comprehensive overview
of the industry’s performance, qualitative data, such as interviews with industry profession-
als, could offer deeper insights into the challenges and strategies employed by video game
enterprises during the pandemic. Second, the study primarily relied on data available up to
the knowledge cutoff date in 2022. As such, the analysis does not capture developments or
changes in the Croatian video game industry beyond that date. Future research could ex-
plore more recent data to assess the continued trajectory of the industry and its response to
evolving challenges and opportunities. Third, the analysis of Steam user reviews focused on
sentiment analysis and proportion tests for positive comments. While these methods provide
valuable information about players’ perceptions of Croatian-developed games, a more in-
depth analysis of player feedback, including specific themes and preferences, could enhance
the understanding of the factors contributing to a game’s success.

Despite these limitations, this study contributes to the emerging literature on the eco-
nomic impact of the video game industry at both the national and global levels. The findings
offer valuable insights for researchers, policymakers, and industry professionals interested in
understanding the dynamics of the Croatian video game industry and its resilience during
challenging times. It is evident that there is insufficient relevant data about the Croatian
video game industry. Therefore, in future studies, researchers should conduct interviews
with video game developers to better understand the problems and challenges they face on
both the global and local scales. Additionally, policymakers should support innovation and
the establishment of startup enterprises due to the increasing importance of the video game
industry worldwide. Moreover, video game developers should continue their education, not
only in the field of video game development but also in other areas such as marketing and
finance.
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Prihvaćeno: 16. veljače 2024.
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SAŽETAK
Hrvatska industrija videoigara demonstrirala je značajan rast
usred izazova koje je postavila COVID–19 pandemija. Ko-
rišten je deskriptivno statistički pristup koji je obuhvatio sva
poduzeća u hrvatskoj industriji videoigara. Zatim su primijen-
jeni statistički testovi o značajnosti proporcija kako bi se proci-
jenilo zadovoljstvo igrača na platformi Steam videoigrama koje
je razvila i/ili objavila hrvatska industrija videoigara. Analiza
je pokazala koncentraciju industrije u Zagrebu, koja čini 50%
poduzeća i 77,4% zaposlenih u 2022. godini. U razdoblju od
2018. do 2022. godine ukupni neto profit porastao je s 4,95
milijuna eura na 12,37 milijuna eura. Med̄utim, prosječni neto
profit po poduzeću doživio je skroman porast s 0,12 milijuna
eura na 0,15 milijuna eura tijekom istog razdoblja. Naime, 21%
poduzeća zadržalo je najviši rejting AAA. Usporedbe na žu-
panijskoj razini otkrile su uvid u neto profite, ukupne prihode i
rashode. Na Steam platformi igrači su preporučili nevjerojatnih
89% videoigara koje je razvila ili objavila hrvatska industrija.
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SUMMARY

This paper explores the influence of socio–economic status on the edu-
cation performance of male and female students in Bosnia and Herze-
govina, utilizing data from the 2018 Programme for International Stu-
dent Assessment (PISA). The study defines key terms such as edu-
cation, socio–economic status, and international student assessments,
emphasizing the significance of a quality educational system for so-
cietal development. By employing three models for science literacy,
mathematics, and reading, the results indicate that parents’ education
and possession of cultural goods significantly impact student achieve-
ments. Students with higher–educated parents and who possess more
books at home perform better in PISA tests. The gender variable
however is found not to be statistically significant. The study em-
phasizes the significance of a "quiet study space", suggesting that stu-
dents with such an environment achieve higher science test scores.
While causality is not established, the analysis provides insights into
the initial impact of socio–economic status on student achievements.
The paper advocates for continued participation in international as-
sessments project like PISA to monitor educational achievements and
inform evidence–based policy making. The findings underscore prac-
tical implications for educational policymakers, and recommendations
to enhance Bosnia and Herzegovina’s educational system.

KEYWORDS
BiH, education, international assessment, PISA, socio–economic status

1. Introduction

Quality preschool, primary, secondary education, lifelong learning, and competitive educa-
tion are crucial for creating the qualification framework of young people, ultimately leading
to competitive human capital. Access to education is recognized as one of the fundamental
human rights, acknowledged in earlier Millennium Development Goals (MDG) and now in
the Sustainable Development Goals (SDG). Education today aims to raise awareness, open
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paths and opportunities for self–development, reduce intergenerational poverty, and is con-
sidered a precondition for continuous development, serving as an incubator for future gen-
erations of leaders and innovators.

The complexity of human capital coverage has resulted in various indicators for measur-
ing the quality of education today, e.g. Pilav–Velić et al. (2019). However, international stu-
dent testing is increasingly present both in contemporary scientific literature and in reports
and analyses published by relevant international organizations. The Organisation for Eco-
nomic Cooperation and Development (OECD) has gained significant influence in the domain
of global education primarily through its comprehensive collection of educational indicators
(Rutkowski and Rutkowski, 2021). The OECD has developed and maintains an intricate as-
sessment system, gathering educational data spanning from early childhood to individuals
aged 65, encompassing both member and non-member nations (OECD, 2020). Among the
OECD’s renowned educational assessments, the Programme for International Student As-
sessment (PISA) stands out. It offers policymakers insights into enhancing student learning,
improving teaching methods, and optimizing school system operations, while simultane-
ously building the participating countries’ capacity to conduct extensive learning assessments
and utilize the results that can be used as inputs for national policies and evidence–based
decision–making (Neumann et al., 2010). In addition, by establishing standards derived from
the practices and policies of high–performing countries in PISA, the OECD subtly guides,
without imposing binding decisions (Niemann and Martens, 2018), lower–performing nations
to seek inspiration and insights from the more successful ones (Santos and Centeno, 2023).
This approach encourages the adoption of processes from education systems recognized as
effective, turning high–performing countries into sources of empirical knowledge that can
either validate or challenge reforms aimed at enhancing other school systems (Takayama et
al., 2013).

International testing in the field of education, particularly related to examining students’
knowledge and achievements, reveals the success/failure of the education policy of a par-
ticular country, its educational system, as well as societal attitudes towards the values of
upbringing and education, however it also enables better understanding of its usefulness and
significance in the overall education system and policy context. Therefore, this research will
focus on the impact of socio–economic status on the achievements of students in the interna-
tional PISA testing in Bosnia and Herzegovina (BiH). The primary focus of this research is the
analysis of the impact of socio–economic status on the educational achievements of male and
female students in the international PISA testing in Bosnia and Herzegovina. Socio–economic
status can be measured by various indicators; however, this research utilizes parents’ educa-
tional attainment, an index of educational resources, and an index of cultural goods. The
achieved results of students from BiH in the PISA 2018 testing are used in the empirical part
of the study as an indicator of educational achievements.

The research objectives include presenting a theoretical framework, introducing PISA
international testing, reviewing empirical literature on the socio–economic status and educa-
tional achievements of students, analyzing the impact of socio–economic status on male and
female students in BiH using PISA data, and providing recommendations for educational
policymakers based on empirical findings. The research questions in this paper are defined
as follows:

RQ 1. Does socio–economic status significantly affect the PISA international testing results?

RQ 2. Is there a significant association between the region of residence and results achieved in
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the PISA international testing?

RQ 3. Is there a significant difference in the PISA international testing results with respect to
gender?

The structure of the paper is as follows. After the introduction, literature review is pre-
sented through the analysis off the impact of socio–economic status on student’s achievement.
A brief overview of PISA in Bosnia and Herzegovina is also provided prior to the section on
data and methodology employed. Results and discussion are provided before the conclusion
which, besides the concluding remarks also provided recommendations for policy makers
and presents limitations of the research.

2. Literature review

The discourse on measuring human capital has seen significant contributions from various
researchers and international organizations. The debate involves whether education quality
is exclusively tied to standardized test success. The focus on international testing of students
has gained prominence, revealing the efficacy of a country’s educational policies, system,
and societal attitudes. International tests, including the International Adult Literacy Survey
(IALS), Trends in Maths and Science Study (TIMSS), Progress in International Reading Lit-
eracy Study (PIRLS), and Programme for International Student Assessment (PISA), play a
crucial role in evaluating students’ knowledge and application of knowledge. PISA, for in-
stance, assesses key competencies such as reading, scientific, and mathematical literacy. These
competencies, identified as crucial by Baucal (2012), are considered essential for young peo-
ple in personal, professional, social, cultural, economic, and political aspects after completing
mandatory education.

The discussion on educational inequalities, reignited by PISA testing results over the
past two decades, is important for countries worldwide to identify and address disparities
through adequate policies (Arikan, 2017; Morsy et al., 2018; Mazurek and Mielcova, 2019).
PISA not only measures literacy but also aims to highlight educational inequalities impacting
different aspects of sustainable development (OECD, 2019). The importance of international
standardized testing and PISE per se is visible today in the ability to comprehensively analyse
education systems, policies, and different economic and social inequalities (Gregurević and
Kuti, 2012; Sulis et al., 2020). In terms of the PISA testing and the data available, the influence
of the socio–economic status (SES) on the education achievement is a key question in PISA
analyses (Baucal, 2012; Sulis et al., 2020; Avvisati, 2020; Pulkkinen and Rautopuro, 2022). In-
ternational testing, such as PISA, enables the assessment of the impact of SES on educational
achievements globally and importunely, since it is standardized, various comparative studies
are possible. SES’s impact varies between developing and developed countries (Arikan, 2017),
with developed countries having healthier school climates that can mitigate SES influences
(Gustafsson et al., 2018) or even the possibility of social capital mitigating SES impact on
educational success, contributing to social mobility and the position within the society (Pavić
and Vukelić, 2009; Rogošić and Baranović, 2018).

Previous research also emphasizes the role of parental education and financial capi-
tal, with more educated parents providing higher cognitive stimulation (Salmela–Aro and
Tynkkynen, 2012; Milas Vidović, 2019). Parents and teachers significantly shape students’
educational processes, with parental support being a primary driver of successful education
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(Salmela–Aro and Tynkkynen, 2012; Devlin and McKay, 2014). The quality of relationships
within families and educational institutions positively correlates with educational achieve-
ments (Babarović et al., 2009; Rogošić and Baranović, 2018).

When it comes to difference among countries, the PISA 2015 study identified inequal-
ities in countries like France, Luxembourg, Sweden, and Denmark (Sulis et al., 2020). SES
explains 14% of the variance in student achievements on reading literacy tests in OECD
countries (Baucal, 2012). The analysis in Serbia showed that SES explains 10% of the vari-
ance, somewhat weaker than in OECD and European countries. Another possible sources
of inequalities could be ethnic background, and Behr and Fugger (2020) have found that
socio–economic backgrounds of immigrants and natives significantly explain differences in
educational achievements. Additionally, PISA results provide a possibility for the analysis
considering gender differences. Female students consistently outperform male students in
reading, with some variations in mathematics performance (OECD, 2019). In the context of
education achievement SES plays a significant role and international (standardized) testing
provide valuable data for the analysis of these gaps.

3. PISA in Bosnia and Herzegovina

PISA testing has been conducted in eight cycles to date. Bosnia and Herzegovina took part
of the testing for the first time in 2018. Speaking about countries in the region, Slovenia
and Croatia recorded their initial participation in the PISA program in 2006, Montenegro
in 2009, while Serbia, North Macedonia, and Kosovo participated for the first time in 2018,
along with BiH. In the testing in Bosnia and Herzegovina, 6.480 students from 213 schools,
aged 15, participated. Given that students in Bosnia and Herzegovina who are 15 years old
have mostly completed their primary education, the participant structure was as follows:
82% comprised students in the first grade of high school, 17% were students in the ninth
grade of elementary school, and 1% were students in the eighth grade of elementary school
(Džumhur, 2019).

Results for all countries were published in December 2019, and Bosnia and Herzegovina
was ranked 62nd out of the 79 participating countries. Among the countries in the region,
according to Dragnić et al. (2020), only students from North Macedonia (67th place) and
Kosovo (75th place) achieved poorer results. Slovenia ranked 21st, Croatia 29th, Serbia 45th,
and Montenegro 52nd, achieving better success. The position on the ranking list is deter-
mined based on the average scores in all three testing areas. According to OECD results in
2019 the average number of points is determined in relation to OECD countries. For reading
literacy, it was 487, for mathematics 489, and for science literacy 489 points. Students from
Bosnia and Herzegovina scored 403 points in the reading test, which is 17% below the OECD
average, 406 in mathematics (17% below the OECD average), and 398 points in science (19%
below the average).

Table 1. Descriptive statistics of PISA testing results in BiH

Variable Observations Mean St.dev. Min. Max.

Readings 6107 405.42 78.76 161.27 657.62
Mathematics 6107 408.50 80.88 149.58 719.74
Natural sciences 6107 400.15 76.94 161.47 676.09

Source: authors creation based on the OECD data
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Table 1 shows the results of testing in Bosnia and Herzegovina, by tested areas, in com-
parison with OECD countries, where the OECD average is used as a reference value (Table 2).

Table 2. Results in BiH and OECD countries

Country Readings Mathematics Natural sciences Mean

BiH 403 406 398 402
OECD 487 489 489 488
BiH vs OECD −17% −17% −19% −18%

Source: authors creation based on the OECD data

Students in Bosnia and Herzegovina achieved, on average, 18% lower results in com-
parison to students from OECD countries on the PISA test. Regarding regional countries,
specifically in the case of Serbia, the achieved results of students are below the OECD aver-
age, with scores of 439 in reading, 448 in mathematics, and 440 in science. As for Croatia in
PISA 2018, the obtained result is much closer to the OECD average than in the previous two
examples but still below the OECD average, with scores of 479 in reading, 464 in mathematics,
and 472 in science.

A very convincing indicator that the education system in Bosnia and Herzegovina signif-
icantly lags behind international standards is the dominance of level 1a in knowledge, which
represents the highest achievement level for 33% of students (Džumhur, 2019). To provide
additional clarification, it is worth noting that the PISA scoring scale consists of 6 levels, with
Level 1, being the lowest, further categorized into 3 sub–levels for reading and natural sci-
ences: 1a, 1b, and 1c. According to the test results, more than 50% of the tested students
in Bosnia and Herzegovina do not reach Level 2, as indicated in the tables above. From
this, we can conclude that the education system in Bosnia and Herzegovina is at a low level
compared to education in OECD countries, where almost 60% of students achieve results at
Level 3 and above (Džumhur, 2019). The success of students in Bosnia and Herzegovina is
below the OECD average, meaning that students in Bosnia and Herzegovina, in all three ar-
eas covered by the testing, are, on average, three years behind their peers in OECD countries
(Džumhur, 2018). Due to the complexity of the administrative–political structure of Bosnia
and Herzegovina, PISA testing was conducted in the cantons of the Federation of Bosnia and
Herzegovina (10 cantons) and the regions of Republika Srpska (7 regions), with the Brčko
District considered as a separate entity.

4. Data and methodology

The empirical part of the research is focused on analyzing the relationship between socio–
economic status and achieved results in international testing by male and female students
conducted in Bosnia and Herzegovina. Analysis is based on the data available in OECD
database from the latest PISA testing, in which Bosnia and Herzegovina participated as well
as the Agency for Pre–Primary, Primary, and Secondary Education of Bosnia and Herze-
govina. Testing is conducted at the regional level, as categorized by the OECD, including
following regions: Bosnian–Podrinje Canton Goražde, Brčko District, Herzegovina–Neretva
Canton, Herzegovina–Neretva Canton, Sarajevo Canton, Banja Luka Region, Bijeljina Region,
Bihać Region, Doboj Region, Herzegovina Region, Prijedor Region, Sarajevo–Romanija Re-
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gion, Central Bosnia Canton, Tuzla Canton, Una–Sana Canton, Zenica–Doboj Canton, Posav-
ina Region, West Herzegovina Region.

For the purpose of the analysis method of the multiple linear regression analysis was
employed (Cohen et al., 2002). Three regression models were developed to with student re-
sults in individual areas as the criterion variable and SES indicators as predictor variables.
For the indices and variables of socio–economic status approach applied by Gregurević and
Kuti (2012) in the case of Croatia will be followed. One of the most commonly used SES
indices is the International Socio–Economic Index of Occupation (ISEI), which is not appli-
cable to this study due to data unavailability. Instead, it has been replaced with the Parents’
Education level index (PARED), as utilized in the study by Vázquez–Cano, et al. (2020). The
other two indices are the Educational Resources Index and the Possessions related to Classical
Culture at Home Index (Gregurević and Kuti, 2012). Furthermore, two additional variables,
gender and residential region, have been included in the model. Data were analyzed using
the STATA 18 software package.

PISA, the OECD’s international student assessment program, occurs every three years.
Due to differences in early education nature, school starting age, educational system struc-
tures, and grade repetition policies among participating countries, grades are often an inad-
equate indicator of students’ cognitive development. To ensure better international compa-
rability, PISA assesses the achievements of students at a specific age. The chosen age group
is fifteen, as students at this age are typically at the end of compulsory basic education in
most countries, preparing for entry into the adult world, further education, and workforce
integration.

The Bosnian and Herzegovinian sample included 6480 students from 213 schools na-
tionwide, comprising 3148 females and 3332 males. The sample included both public and
private schools of all types across the entire country, covering all cantons in the Federation of
Bosnia and Herzegovina (FBiH), Republika Srpska (RS), and Brčko District (BD). Each school
had 46 participants, unless the school had fewer than 46 students, in which case all eligible
students meeting PISA criteria were selected. When choosing a relevant sample for PISA
testing, Džumhur (2019) mentions the coverage of the 15–year–old population in Bosnia and
Herzegovina, known as Index 3 Coverage. This is calculated by dividing the number of stu-
dents represented in the PISA sample by the total number of 15–year–olds, estimated using
demographic projections. Bosnia and Herzegovina’s coverage of 82% can be compared to the
OECD average of 88% and reference countries, including Austria (89%), Montenegro (95%),
Croatia (89%), Slovenia (98%), North Macedonia (95%), and Serbia (88%). Although a small
percentage of students in the seventh grade and above may be excluded from PISA due to
certain disabilities, living in inaccessible areas, or having limited language knowledge, the
largest share of uncovered 15–year–olds comprises of children who are not in school or have
been retained in lower grades of primary school (Džumhur, 2019). In Bosnia and Herzegov-
ina, students with more significant developmental difficulties and those following classes in
a foreign language were excluded. Students with milder developmental difficulties took a
one–hour test, as per PISA standards, followed by a shortened version of the student ques-
tionnaire. This study utilized the database of all students in Bosnia and Herzegovina who
participated in the 2018 PISA testing.

To compare a country’s relative success, student results are summarized using the aver-
age achievement in each testing area. PISA also describes student results in proficiency levels,
particularly for each tested area. Level 2 is considered the minimum proficiency level in read-
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ing, mathematics, and natural sciences expected at the end of basic education, corresponding
to the first year of high school in Bosnia and Herzegovina (according to PISA standards). The
basic level is where students can tackle tasks requiring at least minimal independent think-
ing. In the highest proficiency level (level 6), students demonstrate advanced comprehension
abilities for lengthy and abstract texts. They can formulate, generalize, and apply informa-
tion derived from their research and models to address complex problems. These students
are adept at utilizing their knowledge in unconventional contexts and integrating a diverse
set of interconnected scientific ideas and concepts across various domains, including natural
science, earth science, and astronomy. For this research, achievement data were sourced from
the official OECD website in their original format (Džumhur, 2019).

For PISA testing purposes, SES indicators are created for international comparability.
PISA generates students’ socio–economic status based on their own index of economic, social,
and cultural status derived from various variables related to students’ family backgrounds,
including parental education and occupation, the number of material possessions, books, and
other resources available in the household. Students provide responses to these questions.
(Džumhur, 2018) indicates significant differences in the achievements of students with unfa-
vorable SES, whose SES index is in the country’s lower quartile, and students with favorable
SES, whose SES index is in the upper quartile. The average achievement difference in math-
ematics is 63 points in favor of students with favorable SES, while in reading, the difference
is slightly less at 58 points. In the case of natural sciences, there is a difference of 55 points
in favor of students with a more favorable socio–economic status. These score differences
represent a two–year schooling gap.

The dependent variable includes achieved results in international tests with respect to
three areas covered by the PISA testing, expressed in number of points on interval scale.
The independent variable is socio–economic status. Gregurević and Kuti (2012) in the anal-
ysis of the impact of socio–economic status on the educational achievements of students,
among other factors, use the socio–economic index of occupations, index of educational re-
sources, and index of possession of cultural goods. Based on previous research, the following
socio–economic indicators will be considered in the current study: parents’ highest level of
education (PARED), home possessions index (HOMEPOS) – created based on the availability
of items such as a personal working desk, a quiet corner, computers that students can use
for school tasks, educational computer programs, a personal calculator, textbooks, or dictio-
naries, and possessions related to "classical" culture at home index (CULTPOSS) – ownership
of classical literature works, poetry collections, and artistic works. Since these are categori-
cal variables, the following are the representations of variables to be used in the regression
analysis:

PAREDME – highest level of mother’s education – elementary school

PAREDMH – highest level of mother’s education – high school

PAREDMG – highest level of mother’s education – gymnasium

PAREDFE – highest level of father’s education – elementary school

PAREDFH – highest level of father’s education – high school

PAREDFG – highest level of father’s education – gymnasium

HOMEPOSD – possession of a work desk

HOMEPOSR – possession of a separate room
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HOMEPOSS – possession of a learning space

CULTPOS25 – number of books in the household – up to 25

CULTPOS100 – number of books in the household – up to 100

CULTPOS200 – number of books in the household – up to 200

CULTPOS500 – number of books in the household – up to 500

CULTPOS25 – number of books in the household – up to 25

GENDER – if student is male or female

REG – region of residence

5. Results and discussion

The model assumes that parental education level, possession of cultural and educational
goods, gender, and residential region significantly influence the achieved results in the PISA
testing areas of reading, mathematics, and natural sciences. Testing for the control variable
region of residence (REG) does not indicate statistical and socio–cultural significance. Therefore,
due to very high p–values suggesting the insignificance of the regional factor, the subject
variables are not included in the models estimated in the analysis. The following subsection
outline the results of three regression models, with previously described dependent and
independent variables.

Results of the regression analysis in the first model are presented in Table 3. In this
model the dependent variable is the achievement of students in the field of natural sciences.
Parental education has proven to be a significant factor influencing results in natural sciences.
Students whose mothers completed high school, on average, score about 20 points higher in
natural sciences compared to those whose mothers have no education (four grades or less
of elementary school). Similarly, students whose fathers completed high school score, on
average, 38 points higher in natural sciences than those whose fathers have no education.

However, possession of the quite place for learning is not statistically significant. Specif-
ically, students with a “Quiet Place for Learning” achieve, on average, 15 points higher in
natural sciences compared to all other conditions, indicating the importance of “students’
and families’ willingness to learn,” not limited solely to the physical learning space. In addi-
tion, Gender differences were not statistically significant concerning achievements in natural
sciences. Of particular interest is the statistical significance of book ownership and the mag-
nitude of its impact on average achievements in natural sciences. The highest magnitude
(whether “A Quiet Place for Learning” is included in the model or not) is for students liv-
ing in households with 200 to 500 books, where they achieve, on average, 61 points higher
than students with fewer than 25 books at home. This is in line with findings presented by
Gregurević and Kuti (2012) noting that more educated parents appreciate and understand
the educational system, providing encouragement and motivating their children to achieve
better results. In the case of Croatia, Gregurević and Kuti (2012) note that students from fam-
ilies with more than 11 books achieve better results in natural sciences. Similarly, in Croatia,
a noticeable difference in achievement is observed when owning more than 100 books in
the household. Morsy et al. (2018) study in Australia aligns with the results obtained for
Bosnia and Herzegovina, where CULTPOSS is a statistically significant variable. The greater
the number of books at home, students achieve better results on PISA testing in Australia
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(Veiga, 2012). Arikan (2017) states that educational resources are positive predictors of stu-
dent achievement in Turkey and negative in Korea. Papanastasiou (2020) confirms that stu-
dents with a certain number of technological resources at home achieved better results than
those who did not (in the case of South Africa). Vázquez–Cano, et al. (2020) demonstrated in
the cases of Canada, Finland, and Singapore that the influence of socioeconomic status as a
predictor of success in reading is moderate in all three countries.

Table 3. Regression results with respect to achievements in natural sciences, mathematics and reading

Variable Model 1 Model 2 Model 3

Constant 350.753∗∗∗ 342.194∗∗∗ 347.731∗∗∗

(9.553) (9.954) (9.639)
HOMEPOSR −24.413∗∗∗ −22.000∗∗∗ −16.130∗∗∗

(4.308) (4.489) (4.347)
HOMEPOSD 6.073 7.599 10.252∗

(5.943) (6.193) (5.997)
HOMEPOSS 18.959∗∗∗ 10.158∗∗∗ 16.116∗∗∗

(3.496) (3.643) (3.527)
PAREDME −8.863 4.471 2.036

(5.397) (5.624) (5.446)
PAREDMH 9.991∗ 24.958∗∗∗ 20.160∗∗∗

(5.162) (5.379) (5.209)
PAREDMG 20.712∗∗∗ 39.040∗∗∗ 31.841∗∗∗

(5.723) (5.963) (5.775)
PAREDFG 38.825∗∗∗ 36.542∗∗∗ 42.962∗∗∗

(5.360) (7.551) (7.312)
PAREDFH 22.297∗∗∗ 26.389∗∗∗ 25.759∗∗∗

(6.535) (6.809) (6.594)
PAREDFE −6.160 −9.369 1.012

(7.040) (7.336) (7.104)
CULTPOS25 21.765∗∗∗ 21.760∗∗∗ 20.466∗∗∗

(2.423) (2.525) (2.445)
CULTPOS100 36.341∗∗∗ 43.890∗∗∗ 36.897∗∗∗

(2.507) (2.613) (2.530)
CULTPOS200 38.545∗∗∗ 40.840∗∗∗ 43.244∗∗∗

(3.654) (3.807) (3.687)
CULTPOS500 60.481∗∗∗ 54.831∗∗∗ 51.038∗∗∗

(4.691) (4.888) (4.733)
CULTPOS500+ 17.941∗∗∗ 31.903∗∗∗ 17.592∗∗∗

(5.560) (5.793) (5.610)
GENDER −0.321 2.553 −29.043∗∗∗

(1.852) (1.930) (1.869)

Observations 6107 6107 6107

Note: ***, **, * denote significance level at 0.01, 0.05 and 0.1; standard errors in parenthesis

Results of the regression analysis for the mathematics scores of students in Bosnia and
Herzegovina are consistent in line with statistical significance with the previously presented
findings in the natural sciences model. Additionally, when considering the the additional
validation with focus on the variable "learning space" both the statistical significance and
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the magnitude (size of individual coefficients) of certain coefficients, such as CULTPOS500,
PAREDMG, PAREDFG, are confirmed. The GENDER variable in the mathematics results
model (in both variants, including "learning space"), indicates that there is no statistically
significant difference in the achieved results between male and female students in mathemat-
ics. These results are interesting in the context of current debates about the inclusion of girls
in STEM education (Science, Technology, Engineering and Mathematics) and narrowing the
gender gap in this specific educational area.

Similar non–significant gender impact findings have been reported in Austria (OECD,
2019) and Vietnam (Nguyen et al., 2021). Slovenia also shows no statistically significant
gender differences in mathematics performance, although slight differences are noticeable
(Štemberger and Kiswarday, 2018). Conversely, research in Serbia (Lazarević and Orlić, 2018)
identified a significant gender impact on mathematics achievements. Spain’s case (González
de San Román and de la Rica, 2012) demonstrated that boys outperformed girls in mathe-
matics, while the reverse was observed in other PISA domains. Examining Latin American
countries (Avles and Candido, 2020), it was found that girls achieve better results than boys,
with the largest difference observed in mathematics scores. This emphasizes the variability
of gender gaps in educational performance across different regions and subjects.

When observing the results of the third model with reading scores as the dependent
variable, the results regarding the statistical significance of individual variables, as well as the
magnitude of coefficients for these variables, are consistent. Once again, the education of both
parents and book ownership are significant, showing a positive difference in reading scores
for students whose parents have completed gymnasium or secondary education compared to
those whose parents lack education.

Interestingly, there is no statistically significant difference (across all three models) be-
tween students whose both parents have completed primary school and those without parental
education. The significant difference arises when both parents have completed secondary
education or gymnasium, across all three domains (models), compared to parents without
education. In the case of including the additional variable "learning space" in Model 3,
it remains statistically significant, providing an average of 14 additional points in reading
scores compared to students under all other conditions. Furthermore, what distinguishes
this model from the models with results from the other two PISA testing areas and the in-
cluded "learning space" variable is the statistical significance and very high coefficient for the
gender variable. This emphasizes significant and statistically relevant variations in reading
results between male and female students according to PISA’s reading areas. In neighboring
countries, the possession of cultural assets plays a significant role in PISA test results. In
Croatia, students with over 100 books at home achieve significantly better results than those
with fewer books (Gregurević and Kuti, 2012). Similarly, in Serbia, students with over 200
books at home perform significantly better (Lazarević and Orlić, 2018).

The brief comparison of the results for BiH with those of neighbouring countries, i.e.
Serbia and Croatia, is given. In Bosnia and Herzegovina, students whose parents’ completed
gymnasium achieved, on average, 30 points higher than the baseline category of primary
school, similar to Croatia. In Serbia, students whose parents completed high school education
scored 60 points higher in all three domains compared to those with lower education.

In Bosnia and Herzegovina, the most significant factor explaining the impact of SES on
scores is possession of cultural assets. Students with 200 to 500 books at home achieve 50%
better results compared to the baseline category (25 books). In Croatia, students in house-
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holds with over 100 books achieve better results, while in Serbia, statistical significance is
observed when students have over 200 books, resulting in better performance. HOMEPOSS:
In Croatia, students with more educational resources, such as a private room and a quiet
space for learning, achieve higher scores, an average of 20 points more than those without.
It’s important to note that in Bosnia and Herzegovina, although a large number of students
have their own room, the influence of physical space did not show statistical significance in
the estimated models in this study. In Serbia, the research showed that male students perform
better than female students in mathematics, while in Bosnia and Herzegovina, there were no
statistically significant differences in results between male and female students except in the
reading domain. In the Croatian study, students from more urban regions achieved better
results in PISA testing. The conducted research in Bosnia and Herzegovina did not show
that the region is a statistically significant determinant when it comes to PISA test results.
The analysis of SES impact on students’ educational achievements in Serbia revealed that SES
explains 10% of the variance, which is consistent with the analyses conducted for Bosnia and
Herzegovina in this study.

6. Conclusion

International standardized testing, such as PISA, TIMSS, PIRLS, and IALS, is increasingly
used for educational analyses globally. The 2018 PISA results indicated that Bosnia and
Herzegovina performed below the OECD average, both globally and regionally. This paper’s
central focus is on analysing the influence of socio-economic status on students’ achieve-
ments in Bosnia and Herzegovina during PISA testing. The empirical part involves a regres-
sion analysis of selected socio-economic factors in the 2018 PISA testing across three areas:
sciences, mathematics, and reading. The regression analysis suggests that socio-economic
status, measured by parents’ education and possession of educational and cultural goods,
significantly impacts students’ results in all three PISA areas. However, the region of res-
idence did not show statistical significance in correlation with the results, according to the
OECD database. In conclusion, gender did not significantly affect PISA results, except for
male students outperforming female students in the PISA reading area. In summary, inter-
national standardized testing provides valuable insights into educational systems, and the
analysis of socio-economic factors reveals their substantial impact on students’ achievements
in Bosnia and Herzegovina, emphasizing the need for strategic investments in education
to improve outcomes. The results of the regression analysis of the three previously dis-
cussed models, including those incorporating the newly created variable “Quiet Space for
Learning,” lead to several crucial conclusions. The obtained results align with expectations
regarding the significant influence of both parents’ education and possession of educational
resources as significant factors affecting students’ achievements in all three PISA testing ar-
eas (natural sciences, mathematics, and reading). Based on PISA findings regarding students’
results in Bosnia and Herzegovina, which show performance below the OECD average, it is
desirable to identify priorities for improving the educational system. However, it is essen-
tial to acknowledge that enhancing quality cannot be easily achieved and requires strategic
investment of all resources. A strategic approach to education is necessary. The economic
condition, standard of living, and school facilities in Bosnia and Herzegovina are not at a level
that enables better results. It is evident that more investment is needed in securing a higher
standard of living and better working conditions for education (APOSO, 2020). The recom-
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mendations for decision-makers include enhancing the funding system to increase access to
books and boost school library funds, particularly in households lacking books. Support
from municipalities/counties is crucial to ensure equal opportunities for students across the
country, with additional government funds directed to schools for students in disadvantaged
positions. Efforts to promote a culture of reading are emphasized, along with attention to
equal opportunities and gender considerations in teaching. Additionally, the development
of early literacy through increased enrolment in preschool education is recommended, tar-
geting parents who cannot afford enrolment fees. This approach could mitigate the impact
of lower parental education on students’ results, enhancing functional literacy and contribut-
ing to improved educational achievements. Lastly, the study underscores the importance
of Bosnia and Herzegovina’s continuous participation in PISA testing for informed policy-
making and educational system improvements. The study’s limitations involve the sample
and database used, with regression models estimating the initial impact of socio-economic
status on students’ PISA results without considering other potentially explanatory factors.
When mentioning database it is important to add that lack of data after 2018 for Bosnia and
Herzegovina certainly creates an additional issues, as results might be slightly different from
above presented. Diagnostic tests for normality and heteroskedasticity further add complex-
ity. The thesis reviews contemporary literature on education, achievements, and international
standardized tests, culminating in recommendations for future research: incorporating ad-
ditional variables like monthly household incomes and migration status, analysing teacher
responses for potential correlations with student achievements, and exploring school-level
questionnaires to understand students’ perceptions of teaching methods and discipline.
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učenika osnovnih škola Republike Hrvatske. Društvena istraživanja, 8(4–5):673–695.
https://hrcak.srce.hr/42592

Baucal, A. (2012). Socio–economic status and its impact on educational achievements: Direct
and indirect impact. Primjenjena psihologija, 5(1):5–24. doi: 10.19090/pp.2012.1.5-24

Behr, A. & Fugger, G. (2020). PISA performance of natives and immigrants: Selection versus
eficiency. Open Education Studies, 2(1):9–36. doi: 10.1515/edu-2020-0108

Cohen, J., Cohen, P., West, S. G. & Aiken, L. S. (2002). Applied Multiple Regression/Correlation
Analysis for the Behavioral Sciences (3rd ed.). Routledge. doi: 10.4324/9780203774441

Devlin M. & McKay J. (2014). Reframing ’the problem’: Students from low socio–economic status
backgrounds transitioning to univeristy. In Brook, H., Fergie, D., Maeorg, M. & Michell, D.
(Eds.), Universities in Transition: Foregrounding Social Contexts of Knowledge in the First
Year Experience, 97–126. University of Adelaide Press. doi: 10.20851/j.ctt1t304xh.8

https://doi.org/10.15516/cje.v20i2.2419
https://doi.org/10.15516/cje.v20i2.2419
https://doi.org/10.18800/economia.202002.004
https://doi.org/10.1186/s40536-020-00086-x
https://doi.org/10.1186/s40536-020-00086-x
https://hrcak.srce.hr/42592
https://doi.org/10.19090/pp.2012.1.5-24
https://doi.org/10.1515/edu-2020-0108
https://doi.org/10.4324/9780203774441
https://www.jstor.org/stable/10.20851/j.ctt1t304xh.8


Unlocking educational paths: Influential factors of Bosnia and Herzegovina’s students performance 39

Džumhur, Ž. (2019). PISA 2018 Izvještaj za Bosnu i Hercegovinu. Agencija za predškolsko, os-
novno i srednje obrazovanje, 1–166. http://anyflip.com/giwgb/lejs/ [accessed January 25,
2024]

Džumhur, Ž. (2019). TIMSS 2019 Report for Bosnia and Herzegovina. The
Agency for Pre–Primary, Primary and Secondary Education, 1–110.
https://aposo.gov.ba/sadrzaj/uploads/TIMSS-2019-izvje%C5%A1taj-za-BiH-engleski-
jezik-f-i-n-a-l.pdf [accessed January 27, 2024]
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INFORMACIJE O ČLANKU
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SAŽETAK
Ovaj rad istražuje utjecaj socioekonomskog statusa na usp-
ješnost obrazovanja muških i ženskih studenata u Bosni i
Hercegovini, koristeći podatke iz programa PISA (engl. Pro-
gramme for International Student Assessment) za 2018. godinu. U
istraživanju su definirani ključni pojmovi poput obrazovanja,
socioekonomskog statusa i med̄unarodnog studentskog vred-
novanja, naglašavajući značaj kvalitetnog obrazovnog sustava
za društveni razvoj. Korištenjem tri modela za znanstvenu
pismenost, matematiku i čitanje, rezultati ukazuju da obrazo-
vanje roditelja i posjedovanje kulturnih dobara značajno utječu
na postignuća studenata. Studenti čiji su roditelji više obrazo-
vani i posjeduju više knjiga kod kuće postižu bolje rezultate
na PISA testovima. Med̄utim, spol nije utvrd̄en kao statis-
tički značajna varijabla. Istraživanje naglašava važnost "tihog
prostora za učenje", sugerirajući da studenti s takvim okružen-
jem postižu bolje rezultate na znanstvenim testovima. Iako
uzročnost nije utvrd̄ena, analiza pruža uvid u inicijalni utjecaj
socioekonomskog statusa na postignuća studenata. Rad zago-
vara nastavak sudjelovanja u projektu med̄unarodnog vren-
dovanja poput PISA radi praćenja obrazovnih postignuća i
informiranja o politikama utemeljenim na dokazima. Do-
biveni nalazi ističu praktične implikacije za donositelje obra-
zovnih politika te preporuke za unapred̄enje obrazovnog sus-
tava Bosne i Hercegovine.
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BiH, obrazovanje, med̄unarodno vrednovanje, PISA, socioekonomski
status
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1
i Ivana Mravak

1,*

1 Ekonomski Fakultet u Splitu, Cvite Fiskovića 5, Split, Hrvatska Q
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SAŽETAK

Ovaj rad istražuje utjecaj institucija na prihvaćenost kriptovaluta u
zemlji s obzirom na razinu financijske pismenosti stanovništva zemlje.
Rezultati istraživanja su pokazali da u zemljama s manjom financij-
skom pismenošću institucije imaju veći utjecaj na trgovinu s kriptova-
lutama. Kontrola korupcije, stabilnost vlade, socioekonomski uvjeti,
demokracija i kvaliteta birokracije imaju negativan utjecaj, dok zakon
i red, involviranost vojske u politiku i sukobi imaju pozitivan utjecaj.
S druge strane, kod zemalja s većom financijskom pismenošću utjecaj
institucija je manje izražen i uglavnom je negativan. Rast cijene Bitco-
ina motivira stanovništvo da se uključi u trgovinu kriptovalutama bez
obzira na financijsku pismenost. Nadalje, kod država s većom finan-
cijskom pismenošću rast prometa na tržištu kapitala potiče dionike da
uključe i kriptovalute u svoj portfelj, dok je kod zemalja s manjom fi-
nancijskom pismenošću ta veza negativna. Ovi rezultati su dodatno
potvrd̄eni i analizom zemalja s obzirom na financijsku inkluziju, koja
se u literaturi često povezuje s financijskom pismenošću.

KLJUČNE RIJEČI
financijska inkluzija, financijska pismenost, institucije, panel podaci, prihva-
ćenost kriptovaluta

1. Uvod

U posljednjem desetljeću financijska tržišta obilježile su financijske inovacije povezane s krip-
tovalutama (Deane i Fines, 2023). Njihova globalna popularnost najviše je pod utjecajem
malih špekulativnih investitora koji su objeručke prihvatili taj novi inovativni financijski pro-
izvod s nadom ostvarivanja visokih prinosa (Auer i sur., 2022; Deane i Fines, 2023). Iako je
kripto imovina globalna, ulaganje u nju značajno varira od zemlje do zemlje. U zemljama
s tradicionalno razvijenim financijskim tržištima pojavili su se institucionalni investitori koji
investiraju u kripto imovinu s ciljem povećanja prinosa i smanjenja rizika njihovih portfelja
(He i sur., 2024). Istraživanja su pokazala da je kripto imovina dobar divezifikator u port-
felju (Bouri i sur., 2017), ali se nije pokazala kao "novo zlato" odnosno sigurno utočište za
vrijeme kriza na financijskim tržištima (Aljinović i sur., 2022). Štoviše, za male investitore, tj.
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širu populaciju se u novijim istraživanjima pokazala kao vrlo riskantno ulaganje (Auer i sur.,
2023).

Precizniju analizu prihvaćenosti kripto imovine med̄u malim investitorima po zemljama
moguće je pratiti tek u novije vrijeme. Prijašnja istraživanja su uglavnom kao indikatore ra-
zvijenosti kripto tržišta koristila volumen trgovanja po nacionalnim valutama. Taj indikator
nije mogao dati precizan uvid u prihvaćenost trgovanja kriptovalutama med̄u širom popula-
cijom jer veliki dio volumena trgovanja otpada na velike institucionalne investitore. Tvrtka
Chainalysis objavila je globalne podatke o prihvaćenosti kriptovaluta. Preciznije, njihov in-
deks "Global Crypto Adoption Indeks" prikazuje prihvaćenost kriptovaluta po zemljama is-
ključujući institucionalne investitore.

Iz dostupnih podataka, nakon pada kripto tržišta i značajnog smanjenja prihvaćenosti
kripto imovine, vidljivo je da trend prihvaćenosti kriptovaluta opada bez obzira na razvije-
nost zemlje. Novija istraživanja pokazala su da razvijenost zemlje i druge makroekonomske
varijable ne utječu na prihvaćenost trgovanja kriptovalutama (Hakim das Neves, 2020). S
druge strane, za razvitak financijskih tržišta unutar zemlje kvaliteta institucija se pokazala
kao važan preduvjet (Lakshmi i sur., 2021; Škrabić Perić i Rimac Smiljanić, 2021) pa je oprav-
dano očekivati da bi institucije mogle imati utjecaj i na trgovanje na kripto tržištu kao novom
segmentu financijskog tržišta. Iako je za razvoj ostalih segmenata financijskih tržišta važno
kvalitetno institucionalno okruženje, na tržištu kriptovaluta možemo očekivati različite re-
zultate s obzirom da se trgovanje kriptovalutama često povezuje s ilegalnim transakcijama i
pranjem novca (Hakim das Neves, 2020; Škrabić Perić i sur., 2023)

U posljednje vrijeme, u literaturi se pojavljuju istraživanja koja istražuju povezanost tr-
govanja kriptovalutama s financijskom pismenošću. Većina tih istraživanja temelji se na po-
dacima dobivenim anketnim upitnicima (Pavković i sur., 2018) i rezultati variraju u ovisnosti
o odabranom uzorku i razdoblju u kojem je anketa provedena (Panos i sur., 2020; Yoshino,
2020). U prilog tome idu i rezultati od Jerković i sur. (2023) koji ukazuju da su u prvoj fazi
rasta kriptovaluta u prihvaćanju dominirale zemlje s višom financijskom pismenošću stanov-
ništva, a u kasnijim godinama (2020. godine) prihvaćenost se širi i u druge zemlje koje imaju
niže razine financijske pismenosti.

Uzimajući u obzir oprečne rezultate dosadašnjih istraživanja o vezi izmed̄u kvalitete
institucija i ulaganja u kriptovalute (Škrabić Perić i sur., 2023; Feyen i sur., 2022; Gonzálvez–
Gallego i Pérez–Cárceles, 2021) kao i oprečne rezultate u istraživanjima koja povezuju finan-
cijsku pismenost i trgovanje kriptovalutama (Panos i sur., 2020; Yoshino, 2020; Faria, 2022),
cilj ovog istraživanja je istražiti je li utjecaj institucija na prihvaćenost kriptovaluta različit s
obzirom na financijsku pismenost u zemlji na uzorku 18 zemalja skupine G20 na mjesečnim
podacima od kolovoza 2015. do svibnja 2022. godine.

Doprinos ovog rada ogleda se u više aspekata. Prvo, najveći dio istraživanja istražuje
kriptovalute na globalnoj razini. Nešto novija istraživanja svode se na razinu zemlje uzi-
majući kao indikator volumen trgovanja u nekoj valuti. Na taj način se ne postižu precizni
rezultati o prihvaćenosti kriptovaluta u nekoj zemlji med̄u širom populacijom. Druga istraži-
vanja, kao indikator uzimaju cijenu Bitcoina na različitim serverima da bi se sveli na razinu
zemlje (Viglione, 2015). Med̄utim taj indikator nije dobar jer su cijene kriptovaluta po različi-
tim serverima visoko povezane te su rezultati takvih istraživanja neprecizni. Stoga, upotreba
prosjeka dnevnih korisnika kripto aplikacija kao indikatora trgovine kriptovalutama je za-
sigurno precizniji ako se želi istražiti prihvaćenost kriptovaluta u nekoj zemlji med̄u širom
populacijom.
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Drugo, da bismo umanjili pristranost rezultata zbog mogućeg različitog utjecaja insti-
tucija u zemljama s manjom i većom financijskom pismenošću uzorak je podijeljen na dva
dijela. Na taj način se postižu homogeniji uzorci i koji daju preciznije rezultate te istodobno
omogućavaju dobivanje novih saznanja o utjecaju institucija na prihvaćenost kriptovaluta.

Treće, korištenjem mjesečnih podataka za institucije i prihvaćenost kriptovaluta dobi-
vamo precizniji uvid u utjecaj institucija na trgovanje kriptovalutama dok prethodni radovi
većinom koriste ili anketne upitnike za istražiti prihvaćenost kriptovaluta te godišnje podatke
za kvalitetu institucija (Baltagi i sur., 2009; Khan i sur., 2020; Gonzálvez–Gallego i Pérez–
Cárceles, 2021).

Nakon uvoda slijedi pregled literature dosadašnjih istraživanja koja povezuju kripto-
valute i institucije te vezu izmed̄u financijske pismenosti trgovine kriptovaluta. U trećem
poglavlju su definirani podaci i metodologija. U četvrtom je provedena empirijska analiza
i interpretirani su rezultati istraživanja. Rezultati i nova saznanja su sumirani u poglavlju
Zaključak.

2. Pregled literature

Važnost pravnog sustava i kvalitete institucija u zemlji za razvitak raznih segmenata financij-
skog sustava su potvrd̄eni u empirijskim istraživanjima (Bayraktar i sur., 2023; Škrabić Perić
i sur., 2023).

Dodatno, je dokazano da korištenje financijskih proizvoda od strane šire populacije de-
terminirano kvalitetom institucija u zemlji. Financijsku inkluziju stanovništva je moguće
unaprijediti poboljšanjem kvalitete institucija (Asgharian i sur., 2024). Istraživanja potvrd̄uju
i pozitivnu vezu izmed̄u institucija, povjerenja i aktivnog sudjelovanja na tržištima kapitala
kućanstava u Europskim zemljama. Kvaliteta institucija značajno utječe na rast povjerenja
stanovništva što ih ohrabruje na ulaganje u proizvode tržišta kapitala. Štoviše, rezultati dobi-
veni za doseljenike u Europi, ukazuju na to da s rastom obrazovanja oni počinju više vjerovati
institucijama u zemlji u kojoj sada žive te da ih to ohrabruje za sudjelovanje na financijskim
tržištima (Asgharian i sur., 2024). S obzirom da kriptovalute možemo smatrati novim di-
gitalnim financijskim proizvodom koji je dio novog digitalnog, kripto financijskog sustava,
nejasno je je li kvaliteta institucija u zemlji jednako utječe na prihvaćanje kripto proizvoda
kao i standardnih proizvoda iz tradicionalnog financijskog sustava. Naime, vladavina prava,
demokracija, politička stabilnost i druge karakteristike kvaliteta institucija u zemlji potiču
ljude da koriste financijske proizvode i budu više uključeni u financijski sustav (Baltagi i
sur., 2009; Khan i sur., 2020). Kripto financijski sustav je nadnacionalni i nedovoljno pravno,
regulatorno i porezno kontroliran od većine pravnih sustava u svijetu. Stoga su motivi ula-
ganja i trgovanja s kriptovalutama često povezani s željom za skrivanjem financijske imovine
zbog raznih motiva. To može biti skrivanje nelegalnih aktivnosti, neplaćanje poreza i sl.,
ali i skrivanja novca od državnih institucija ukoliko pojedinac nema vjeru u sigurnost svoga
novca u tradicionalnim financijskim tijekovima. Ulaganje i trgovanje kripto imovinom mo-
žemo promatrati kao participaciju stanovništva u novom financijskom sustavu koji je u sjeni
tradicionalnog financijskog sustava.

Dosadašnja istraživanja o vezi institucija i kriptovaluta su pokazala oprečne rezultate
uglavnom u suprotnosti s ostalim financijskim imovinama (Feyen i sur., 2022; Škrabić Perić
i sur., 2023). Feyen i sur. (2022) nisu potvrdili ulogu institucija ni lokalnih faktora na cijenu
Bitcoina na serveru. Škrabić Perić i sur. (2023) pronalaze da zemlje s većom korupcijom priv-
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lače sudionike na tržištu da trguju kriptovalutama na serverima u njihovoj zemlji. Štoviše,
u svom radu Gonzálvez–Gallego i Pérez–Cárceles (2021) nalaze različite rezultate za utjecaje
različitih segmenta kvalitete institucija. Solidna socijalna država najučinkovitiji je čimbenik u
odvraćanju grad̄ana od korištenja digitalne imovine, dok visokokvalitetna provedba zakona
i financijske provjere koje se obično primjenjuju na obične transakcije potiču usvajanje krip-
tovaluta. Navedeni nejasni rezultati nameću potrebu da se detaljnije istraži utjecaj institucija
na trgovanje kriptovalutama.

U novijim istraživanjima financijska pismenost se dovodi u vezu s trgovinom kriptova-
luta. Dosadašnja istraživanja su potvrdila da osobe s višom financijskom pismenošću donose
bolje financijske odluke (Lusardi i Streeter, 2023; Pepur i sur., 2022) Osobe koje imaju višu
razinu financijskih znanja, bolje financijsko ponašanje i odgovornije stavove o novcu bolje
znaju procijeniti koristi i rizike iz ulaganja u pojedine financijske proizvode te više ulažu na
financijskim tržištima (Chen i sur., 2023). Prema tome u kripto imovinu bi trebali ulagati
investitori koji znaju procijeniti rizike i moguću zaradu od te imovine.

Med̄utim, rezultati globalnog istraživanja Banke za med̄unarodna poravnanja (BIS) do-
kazuju suprotno. Procjenjuju da je otprilike od 73-81% svih individualnih ulagača u Bitcoin
ostvarilo gubitke. Navedeni rezultati su proizašli iz studije koja je provedena na podacima iz
devedeset i pet zemalja od kolovoza 2015. do kraja 2022. godine (Auer i sur., 2022). Nave-
deno nameće pitanje je li mali investitori uopće znaju u što ulažu i kojim se rizicima izlažu. U
prilog tome govore i dogad̄anja nakon kolapsa Terra/Luna i bankrota FTX kada je trgovanje
na kripto tržištima značajno poraslo. Rezultati istraživanja su pokazala da su tada kupovali
mali neinformirani investitori, a prodavali veliki dobro informirani (Cornelli i sur., 2023). Bez
obzira na navedeno, ulaganje u kriptovalute donosi prednosti i pojedini investitori su ostvarili
značajne dobitke te je za pretpostaviti da su ti ulagači imali dostatna financijska znanja.

Dosadašnja istraživanja o financijskoj pismenosti i ulaganja u kripto su nejasna. Neka
istraživanja ukazuju na negativnu vezu izmed̄u financijske pismenosti investitora i ulaga-
nja u kriptovalute (Panos i sur., 2020; Yoshino, 2020) dok su druga potvrdila pozitivnu vezu
izmed̄u subjektivne, samo procijenjene, financijske pismenosti i ulaganja u kripto imovinu
(Faria, 2022). S obzirom da mali investitori s višom subjektivnom financijskom pismenošću
bolje diversificiraju svoja ulaganja (Bellofatto i sur., 2018), očito je da su ih privukli efekti
diversifikacije koje kripto imovina pruža. S druge pak strane, uspored̄ujući ulaganja ma-
lih investitora na tržištima dionica i kriptovaluta Gerrans i sur. (2023) su dokazali strah od
propuštanja prilike značajnije utječe na odluku u ulaganje u kriptovalute nego li financijska
pismenost. To ukazuje na moguće sljedbeničko ponašanje i donošenje neracionalnih financij-
skih odluka prilikom ulaganje u kripto imovinu.

Različit utjecaj financijske pismenosti na trgovinu kriptovalutama u različitim zemljama
daje prostora da se i utjecaj institucija na trgovanje kriptovalutama razlikuje s obzirom na
razinu financijske pismenosti u zemlji. Stoga je ideja ovog rada podijeliti uzorak po financij-
skoj pismenosti na dva dijela da bi dobili jasnije rezultate o utjecaju institucija na trgovinu
kriptovalutama.

3. Podaci i metodologija

Za potrebe ovog istraživanja prikupljeni su i analizirani mjesečni podaci za 18 zemalja (Ar-
gentina, Australija, Brazil, Kanada, Kina, Indonezija, Japan, Meksiko, Rusija, Južna Afrika,
Saudijska Arabija, Sjedinjene Američke Države, Turska, Ujedinjeno Kraljevstvo, Koreja, Fran-
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cuska, Njemačka, Italija) za razdoblje od kolovoza 2015. do svibnja 2022. godine.

Podaci korišteni u radu mogu se podijeliti u više skupina. Prva skupina odnosi se na
podatke vezane uz prihvaćenost trgovanja kriptovalutama u pojedinoj zemlji. Podaci o pri-
hvaćenosti trgovanja kriptovalutama su na mjesečnoj razini i preuzeti su iz baze Sensor Tower
BIS (Auer i sur., 2023). Podaci su dobiveni prikupljanjem podataka sa više od 200 kripto apli-
kacija. U analizi smo koristili indikator prihvaćenosti trgovanja kriptovalutama koji se odnosi
na mjesečni prosjek dnevno aktivnih korisnika na 100 000 stanovnika. Aktivni korisnik je
definiran kao onaj koji ima barem jednu otvorenu sesiju na aplikaciji tijekom odred̄enog vre-
menskog razdoblja. Pritom se u obzir uzimaju jedinstveni korisnički računi (iOS ili Google
Play). Na taj način se izbjegava dvostruko brojanje u situacijama kada korisnik deinstalira i
ponovno instalira aplikaciju na istom ili novom ured̄aju s istog korisničkog računa.

Druga skupina odnosi se na podatke vezane uz kvalitetu institucija pojedine zemlje.
Sedam komponenti političkog indeksa rizika iz baze podataka International Country Risk
Guide (ICRG) koriste se kao pokazatelji institucionalne kvalitete. Korištene komponente
su: stabilnost vlade, socioekonomski uvjeti, investicijski profil, sukobi, korupcija, involvira-
nost vojske u politiku, zakon i red, demokratska odgovornost i kvaliteta birokracije. .Iako
je za gotovo sve segmente financijskih tržišta potvrd̄en pozitivan utjecaj institucija, za tržišta
kriptovaluta utjecaj može biti i negativan. Razlog tome je što se tržišta kriptovaluta često
povezuju s pranjem novca i ilegalnim transakcijama (Auer i sur., 2022; Gonzálvez–Gallego i
Pérez–Cárceles, 2021).

Nadalje koristimo podatke o financijskoj pismenosti stanovništva pojedine zemlje. Po-
daci o financijskoj pismenosti su prikupljeni iz rezultata S&P Global Finlit Survey, globalne
ankete iz 2014. godine. Iako podaci vezani uz kriptovalute obuhvaćaju period od 2015. do
2022. godine, navedeno istraživanje o financijskoj pismenosti je jedino globalno istraživa-
nje koje omogućuje analizu zemalja prema financijskoj pismenosti u odnosu na prihvaćenost
kriptovaluta. Naime, novija istraživanja o financijskoj pismenosti koja periodički provodi
OECD ne obuhvaćaju većinu zemalja koje dominiraju u prihvaćenosti kriptovaluta u svijetu
te bi korišenje tih podataka rezultiralo limitiranim skupom zemalja na kojima ne bi bilo mo-
guće provesti adekvatnu analizu. Iako bi, s obzirm na razvoj obrazovanja, moglo doći do
promjena u financijskoj pismenosti tokom promatranog razdoblja, noviji podaci o financij-
skoj pismenosti zasada nisu dostupni. Anketa koju je 2014. proveo S&P je obuhvaćala pitanja
koja ispituju osnovne koncepte iz financija, a testiraju znanja o kamatnim stopama, inflaciji,
riziku i složenom kamatnom računu te se smatraju temeljnim znanjima za donošenje finan-
cijskih odluka (?). Vrijednosti označavaju procijenjeni postotak odraslih koji su financijski
pismeni u pojedinoj državi, tj. da su točno odgovorili na tri o četiri pitanja. S obzirom na taj
podatak, promatrane zemlje podijeljene su u dvije skupine: zemlje s financijski više i zemlje
s financijski manje pismenim stanovništvom. Za granicu razdijeljena izmed̄u kategorija je
uzeta vrijednost 50%.

S obzirom da su podaci o financijskoj pismenosti za dovoljan broj zemalja za analizu
dostupni samo za 2014. godinu, uvedena je dodatna provjera robustnosti u kojoj su korišteni
recentniji podaci o financijskoj inkluziji iz 2022. godine. Ti podaci preuzeti su s web stranice
Svjetske banke (https://databank.worldbank.org/). Indikatori financijske inkluzije koji su
uzeti u obzir su: ukupni prosjek postotaka osoba (15+) koji: imaju račun u banci ili nekoj
drugoj financijskoj instituciji, imaju debitnu karticu, imaju kreditnu karticu, su posudili novac
u prethodnoj godini, imaju zajam radi kupnje kuće, stana ili zemljišta, su koristili digitalno
plaćanje, su koristili digitalne usluge za primanje uplate na račun i/ili su štedjeli novac iz bilo
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kojeg razloga na bilo koji način. Prilikom podjele zemalja na one s većom i manjom razinom
financijske inkluzije je takod̄er korištena granica 50%.

Kao kontrolne varijable u modelu uzete su one varijable koje su se pokazale značajne u
prethodnim istraživanjima o trgovanju kriptovalutama, a to su VIX indeks, cijene Bitcoina te
promet na burzi u pojedinoj zemlji. VIX indeks je mjera nesigurnosti i sklonosti investitora
prema riziku. Podaci su preuzeti s CBOE web stranice. Viša vrijednost VIX indeksa znači
da investitori očekuju veće fluktuacije cijena na burzi što ukazuje na povećanu nesigurnost
odnosno više razine globalnog rizika na burzovnom tržištu. Dakle, VIX indeks investitori
mogu koristiti za procjenu tržišnog rizika i donošenje odluka o prilagodbi svojih portfelja.
Prethodna istraživanja većinom su došla do zaključaka o postojanju negativnog utjecaja VIX
indeksa na trgovanje Bitcoinom (Bouri i sur., 2017; Goodell i Goutte, 2021) dok neka istraži-
vanja pronalaze i pozitivnu vezu (Ghorbel i Jeribi, 2021; Škrabić Perić i sur., 2023). Podaci o
cijenama Bitcoina preuzeti su s web stranice Investing (www.investing.com) i izraženi su u
američkim dolarima. Sukladno prethodnim istraživanjima, očekujemo pozitivan utjecaj cijene
Bitcoina na prihvaćenost trgovanja kriptovalutama (Škrabić Perić i sur., 2023).

Nadalje koristimo ukupan promet na burzi. Podaci su preuzeti s web stranice World
Federation of Exchanges (www.statistics.world-exchanges.org). Kripto tržišta i tradicionalna
tržišta kapitala sve su više med̄usobno povezana na globalnoj razini (Iyer, 2022). Na razvi-
jenijim tržištima kapitala možemo očekivati veće korištenje kriptovaluta zbog njihove uloge
u diversifikaciji portfelja, no korištenje kriptovaluta za diversifikaciju suočava se s izazovima
na dobro reguliranim tržištima (Lakshmi i sur., 2021).

Tablica 1. Opisi i izvori korištenih varijabli

Varijabla Opis Izvor

KORISNICI Prosjek dnevno aktivnih korisnika kripto
aplikacija

Sensor Tower BIS (Auer i sur., 2023)

KORUP Razina korupcije unutar političkog sistema ICRG baza
VLADA Stabilnost vlade i sposobnost provod̄enja

svojih programa
ICRG baza

SOCIOEK Socioekonomski pritisci u društvu ICRG baza
INV_PR Faktori koji utječu na rizik investiranja ICRG baza
DEMOKR Demokratska stabilnost ICRG baza
VOJSKA Involviranost vojske u politiku ICRG baza
ZAKONI Snaga i nepristranost pravnog sustava i po-

štivanje zakona u društvu.
ICRG baza

BIROKR Kvaliteta birokracije ICRG baza
SUKOBI Prosjek unutrašnjih i vanjskih sukoba zem-

lje
ICRG baza

BURZA Ukupan promet na burzi https://statistics.world-exchanges.org
BTC_C Cijena Bitcoina https://www.investing.com
VIX Vrijednost VIX indeksa https://www.cboe.com

U prvom koraku analize proveden je prošireni Dickey-Fullerov test jediničnog korijena
s konstantom i dodatnom opcijom centriranja. Rezultati upućuju na to da su uglavnom sve
varijable stacionarne u razinama. U Tablici 2. je prikazana deskriptivna statistika korištenih
varijabli s obzirom na financijsku pismenost.

Iz Tablice 2. je vidljivo je da je prihvaćenost kripta veća kod financijski više pismenih

https://statistics.world-exchanges.org/Account/Login
https://www.investing.com/
https://www.cboe.com/
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zemalja. Nadalje, vidljivo je da su u zemljama s većom financijskom pismenošću razvijenije i
institucije. Razliku možemo primijetiti u gotovo svim varijablama osim u stabilnosti vlade i
sukobima.

Tablica 2. Deskriptivna statistika

Zemlje s nižom financijskom pismenošću Zemlje s višom financijskom pismenošću

Varijabla Prosjek St. dev. Min Max Prosjek St. dev. Min Max

KORISNICI 198.16 505.27 0.01 5053.29 369.78 507.89 4.68 2748.59
KORUP 2.62 0.85 1.5 6 4.64 0.42 2 6
VLADA 7.43 1.14 3.5 10 7.09 1.04 4 9.5
SOCIOEK 7.08 1.57 3.5 12 9.13 0.77 5.5 11
INV_PR 8.43 1.43 5.5 11.5 11.33 0.99 7 12
DEMOKR 3.90 1.37 1 6 5.91 0.49 2 6
VOJSKA 3.97 1.16 1.5 6 5.47 0.82 2 6
ZAKONI 3.27 1.23 1 6 5.08 0.46 2 6
BIROKR 2.41 0.66 1 4 3.86 0.32 3 4
SUKOBI 8.98 1.03 6.5 10.75 9.96 0.53 7.75 10.75
BURZA 272773.5 638696.9 142.43 4530156 920369.3 1511076 13.22 6609252
Globalna varijabla Prosjek St. dev. Min Max
BTC_C 13935.93 16935.26 229.5 61309.6
VIX 18.94841 7.831995 9.51 53.54

Analizu provodimo koristeći model fiksnog efekta:

KORISNICIit =γKORISNICIi,t−1 + β1 INSTITUCI JEi,t−1 + β2BURZAit+

β3VIXt + β4BTC_Ct + αi + ϵit, i = 1, . . . , N; t = 1, . . . , T
(1)

pri čemu je KORISNICIit zavisna varijabla koja predstavlja dnevne korisnike kripto apli-
kacija, tj. prihvaćenost kriptovaluta med̄u populacijom. Od nezavisnih varijabli, INSTITUCI JEit
je institucionalna varijabla (jedna od: VLADAit, SOCIOEKit, INV_PRit, SUKOBIit, KORUPit,
VOJSKAit, ZAKONIit, DEMOKRit) ili BIROKRit), BURZAit je promet na burzi, VIXt je VIX
index i BTC_Ct je cijena Bitcoina.

S obzirom na svojstva uzorka kojeg smo podijelili na dva mala uzorka trebalo je odabrati
adekvatni panel procjenitelj za dinamičke panel modele. Iako su u praksi najpopularniji pro-
cjenitelji dinamičkih panel modela Arellano i Bond (1991) i Blundell i Bond (1998) procjenitelj,
oni nisu pogodni za procjenu uzoraka kao u našem kad imamo malen broj jedinica promatra-
nja i velik broj razdoblja. Roodman (2009) je čak istaknuo da forsiranjem ovih procjeniteljima
u slučaju kad je broj razdoblja veći od broja jedinica promatranja, zbog velikog broja ins-
trumenata koji su potrebni na procjenu, oni uzrokuju veći pristranost nego da je problem
zanemaren. Naime, da bi se uklonila pristranost koja nastaje zbog lagirane zavisne varijable
i αi Arellanov i Bondov procjenitelj i Blundelov i Bondov procjenitelj koriste instrumentalne
varijable. Broj instrumenata se povećava s brojem razdoblja. Minimalan broj instrumenta koji
je potreban za uklanjanje pristranosti lagirane zavisne je T − 2 uz još barem jedan dodatni ins-
trument za svaku nezavisnu varijablu. Najveći dozvoljeni broj instrumenata za procjenu mora
biti ≤ N. S obzirom da je u našem slučaju N manji od T ova dva procjenitelja nisu nikako
prikladna za procjenu. Med̄utim simulacijske studije su pokazale da upotrebom procjenitelja
fiksnog efekta pristranost zbog korelacije izmed̄u zavisne lagirane varijable i αi iščezava kada
je T > 40 (Beck i sur., 2014). Stoga je odabran procjenitelj s fiksnim efektom.
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4. Rezultati

Tablice 3. i 4. prikazuju rezultate za financijski manje i više pismene zemlje. Zbog sažetosti
su iz tablica izostavljeni rezultati za konstantu i lagiranu vrijednost zavisne varijable koja je
očekivano uvijek značajna i pozitivna.

Iz rezultata je vidljivo da institucije imaju veći utjecaj na prihvaćenost trgovanja krip-
tovalutama med̄u stanovništvom u financijski manje pismenim zemljama. Kod zemalja s
većom financijskom pismenošću jedine institucionalne varijable koje imaju utjecaj su inves-
ticijski profil, demokratska odgovornost te zakon i red. Sve one imaju negativni utjecaj na
prihvaćenost trgovanja Bitcoinom. Već iz deskriptivne statistike (Tablica 2.), moglo se uočiti
da su kod zemalja s višom razinom financijske pismenosti gotovo svi indeksi dosegli svoju
gornju granicu. Stoga se može zaključiti da kod dobro ured̄enih zemalja, slabosti institucija
motiviraju investitore za trgovinu kriptovalutama. To je u skladu i s prethodnim istraživanja
koja upućuju na povezanost tržišta kriptovaluta s pranjem novca i ilegalnim transakcijama
(Auer i sur., 2022; Gonzálvez–Gallego i Pérez–Cárceles, 2021). Dakle, investitori u financij-
ski više pismenim zemljama iskorištavaju eventualne slabosti zakonodavstva kako bi prikrili
potencijalne ilegalne transakcije putem trgovine kriptovalutama.

Tablica 3. Rezultati za financijski manje pismene zemlje

Varijabla KORUP VLADA SOCIOEK INV_PR DEMOKR VOJSKA ZAKONI BIROKR SUKOBI

KORUP
−81.93*
(47.82)

VLADA
−55.32***
(15.37)

SOCIOEK
−52.08***
(19.41)

INV_PR
−18.48
(22.48)

DEMOKR
−235.77***
(56.05)

VOJSKA
156.79**
(70.45)

ZAKONI
114.29**
(70.45)

BIROKR
−251***
(80.22)

SUKOBI
161.14***
(53.44)

BURZA
−0.0002*** −0.0002*** −0.0002*** −0.0002*** −0.0002*** −0.0001*** −0.0001*** −0.0002*** −0.0002***
(0.00005) (0.00005) (0.00005) (0.00005) (0.00005) (0.00005) (0.00005) (0.00005) (0.00005)

BTC_C
0.01498*** 0.01453*** 0.015*** 0.01498*** 0.01503*** 0.01518*** 0.01454*** 0.01596*** 0.01421***
(0.00086) (0.00085) (0.00085) (0.00087) (0.00085) (0.00087) (0.00087) (0.00092) (0.00088)

VIX
−0.06412 −0.08343 −0.27137 −0.07900 0.77012 −0.04637 −0.28264 0.97712 −1.18684
(1.81580) (1.80528) (1.81206) (1.81846) (1.81273) (1.81373) (1.81588) (1.84194) (1.84369)

Bilješka: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01; vrijednosti u zagradama su standardne greške

Kod zemalja sa nižom financijskom pismenošću utjecaj institucija je raznolik. Kontrola
korupcije, stabilnost vlade, socioekonomski uvjeti, demokracija te kvaliteta birokracije imaju
negativan utjecaj što ponovo pokazuje da je trgovina kriptovalutama motivirana padom u
institucijama. Ipak zakon i red, involviranost vojske u politiku i sukobi imaju pozitivan



Uloga kvalitete institucija i financijske pismenosti u prihvaćanju kriptovaluta 51

utjecaj na trgovinu kriptovalutama. Ovi rezultati takod̄er nisu u potpunosti neočekivani jer
je visina indeksa varijable ZAKONI u zemljama s nižom financijskom pismenošću izrazito
nizak. Dakle, da bi se upustili u trgovinu kriptovalutama vjera u zakon i pravni sustav
ipak trebaju biti na odred̄enoj razini. Svakako, ni predznak involviranosti vojske u politiku i
varijable SUKOBI nisu u potpunosti neočekivani. Očito da te dvije varijable imaju više veze s
percepcijom sigurnosti u zemlji.

Tablica 4. Rezultati za financijski više pismene zemlje

Varijabla KORUP VLADA SOCIOEK INV_PR DEMOKR VOJSKA ZAKONI BIROKR SUKOBI

KORUP
−168.4
(133.68)

VLADA
−23.01
(15.21)

SOCIOEK
16.57
(22.76)

INV_PR
−169.6***
(27.07)

DEMOKR
−88.44**
(44.62)

VOJSKA
−156.17
(141.21)

ZAKONI
−159.88***
(56.06)

BIROKR
ispušteno

SUKOBI
−48.91
(64.12)

BURZA
0.0001*** 0.0001*** 0.0002*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0002*** 0.0001***
(0.00003) (0.00002) (0.00003) (0.00002) (0.00003) (0.00002) (0.00003) (0.00002) (0.00002)

BTC_C
0.0269*** 0.0272*** 0.0269*** 0.0275*** 0.0267*** 0.0269*** 0.0265*** 0.0269*** 0.0267***
(0.00085) (0.00086) (0.00085) (0.00081) (0.00085) (0.00085) (0.00085) (0.00085) (0.00089)

VIX
−2.9406* −2.6299 −2.8138 −3.0033* −2.1764 −2.6069 −1.9052 −2.9977* −2.8969*
(1.741) (1.75545) (1.76144) (1.64718) (1.78296) (1.77687) (1.76513) (1.74199) (1.74812)

Bilješka: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01; vrijednosti u zagradama su standardne greške

Trgovanje na burzi ima negativan utjecaj kod financijski manje pismenih, a pozitivan
utjecaj kod financijski pismenijih zemalja. Dakle, kod manje financijskih pismenih zemalja
sudionici na tržištu se u vrijeme pada na tržištima kapitala prebacuju na tržište kriptovaluta
te u kriptovalutama traže sigurno utočište što je u skladu s rezultatima od Ghorbel i Jeribi
(2021) i Hakim das Neves (2020). S druge pak strane, kod financijski razvijenih tržišta rastom
trgovine na tržištu kapitala povećava se i broj dnevnih korisnika kriptovalutama te se može
zaključiti da sudionici na tržištu kriptovaluta gledaju kao još jednu vrstu imovine koju uvr-
štavaju u svoj portfelj. Rast cijene Bitcoina privlači sudionike na korištenje kripto aplikacija
bez obzira na razinu financijske pismenosti. I u prethodnim istraživanjima potvrd̄eno je da
cijena Bitcoina pozitivno utječe na trgovanje kriptovalutama (Auer i sur., 2023; Škrabić Perić i
sur., 2023). VIX kao pokazatelj globalne neizvjesnosti na tržištu kapitala ima negativan pred-
znak, ali nije statistički značajan. Kod financijski više pismenih zemalja je varijabla BIROKR
ispuštena, a to je iz razloga što se za zemelje s većom financijskom pismenošću vrijednost te
varijable gotovo i ne mijenja te je postigla svoju maksimalnu vrijednost (vidljivo iz Tablice 2).
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Na temelju dobivenih rezultata može se zaključiti da institucije igraju važnu ulogu u
prihvaćenosti kriptovaluta. Nadalje, pretpostavka da bi institucije mogle utjecati različito s
obzirom na razinu financijske pismenosti u zemlji se takod̄er pokazala ispravnom. Rezultati
dosadašnjih istraživanja su uglavnom potvrd̄ivali da je kvaliteta institucija preduvjet za ra-
zvoj financijskog sustava, financijskih tržišta i prihvaćanje novih financijskih proizvoda (Khan
i sur., 2020; Lakshmi i sur., 2021). Med̄utim, kao što se već vidjelo iz pregleda literaturu prema
dosadašnjim istraživanjima nije se mogao pretpostaviti jasan utjecaj institucija na prihvaće-
nost kriptovaluta. S obzirom da su i Gonzálvez–Gallego i Pérez–Cárceles (2021) pokazali da
dio institucija ima pozitivan, a dio negativan utjecaj naši rezultati su u potpunosti očekivani.

U literaturi se financijska pismenost često povezuje s financijskom inkluzijom stoga smo
za provjeru robusnosti naših rezultata podijelili uzorak na dva dijela po razini financijske
inkluzije. Rezultati za kontrolne varijable su ostali nepromijenjeni pa se u Tablici 5. prikazuju
samo rezultati za institucijske varijable.

Tablica 5. Rezultati s obzirom na financijsku inkluziju u zemlji

Niža financijska Viša financijska
Varijabla inkluzija inkluzija

KORUP −260.31∗∗∗ 17.14
VLADA −107.45∗∗∗ 33.31∗∗∗

SOCIOEK −59.12∗∗∗ −14.08∗∗∗

INV_PR −34.05 −86.74∗∗∗

DEMOKR −257.64∗∗∗ −128.2∗∗∗

VOJSKA 198.10∗∗∗ −311.45∗∗∗

ZAKONI 195.43∗∗∗ −270.58∗∗∗

BIROKR −357.95∗∗∗ ispušteno
SUKOBI 134.88∗∗ −151.22∗∗

Bilješka: ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01

Rezultati prikazani u Tablici 5. ukazuju da za zemlje s manjom financijskom inkluzijom
rezultati u pogledu institucionalnih varijabli pokazuju jednake rezultate i po značajnosti i
po njihovom predznaku u odnosu na rezultate prikazane u Tablici 3. Takod̄er, za zemlje sa
većom financijskom inkluzijom varijable koje su prije pokazane kao značajne za prihvaćenost
trgovanja kriptovaluta ostale značajne s istim predznakom, a sada su još dodatno značajni
rezultati za stabilnost vlade i involviranost vojske u politiku. Dakle, možemo zaključiti da s
primjenom financijske inkluzije, kao dodatnog indikatora financijskog znanja stanovništva, za
testiranja robusnost rezultati se ne mijenjaju značajno te uglavnom potvrd̄uju naše prethodne
zaključke.

5. ZAKLJUČAK

U posljednje vrijeme pojava i razvoj kriptovaluta je zaokupila pažnju znanstvene i stručne
javnosti. Većina istraživanja želi povezati kretanje kriptovaluta s ostalim vrstama financijske
imovine i sa nekim makroekonomskim kretanjima. S obzirom da su dosadašnja istraživanja
potvrdila razvoj kvalitetne institucije preduvjet za razvoj financijskih tržišta cilj ovog istraži-
vanja je bio pokazati je li kvaliteta institucija povezana s prihvaćenošću kriptovaluta u nekoj
zemlji.
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Nadalje, sve je veći broj istraživanja koja pokušava povezati financijsku pismenost i trgo-
vanje kriptovalutama. Pretpostavka ovog istraživanja je da će razlika u financijskoj pismenosti
pojedinca dati različitu percepciju u sagledavanju kvalitete institucija kao motivacije za ula-
ganje u kriptovalute. Stoga smo u ovom radu podijelili zemlje na dva pod uzorka. Jedan
uzorak čine zemlje s manjom financijskom pismenošću, a drugi zemlje s višom financijskom
pismenošću. Rezultati istraživanja su potvrdili opravdanost podijele uzorka na dva dijela jer
se rezultati u utjecaju institucija značajno razlikuju. Opravdanost podjele je potvrd̄en rezul-
tatima empirijskog testiranja modela, ali je i već bio vidljivi i iz same deskriptivne statistike
razine kvalitete institucija.

Rezultati su pokazali da je utjecaj institucija u zemljama s razvijenom financijskom pi-
smenošću uglavnom negativan. Kod zemalja s nižom razinom financijske pismenosti imamo
više značajnih institucijskih varijabli te imamo pozitivnih i negativnih varijabli.

Utjecaj institucija na trgovanje kriptovalutama mogao se možda podrobnije istražiti da su
bili dostupni podaci o prihvaćenosti kriptovaluta za veći broj zemalja. U trenutnom uzorku su
zemlje iz skupine G20 i stoga je rezultate s takvog uzorka teško generalizirati za sve svjetske
zemlje. U nekim daljnim istraživanjima, prihvaćenost kriptovaluta mogla bi se promatrati
kroz promet na kripto aplikacijama, a ne samo brojem aktivnih korisnika jer ovaj indikator ne
uzima u obzir volumene trgovanja korisnika. Takod̄er, noviji podaci o financijskoj pismenosti
koji imaju dovoljan broj zemalja za analizu nisu dostupni, stoga su korišteni podaci iz 2014.
godine. U nekim daljim istraživanjima bi se, po pojavi novijih podataka mogla provesti nova
analiza ili se u obzir uzeti i neki drugi indikatori npr. financijsko znanje.

Priznanje

Ovaj rad je napravljen uz potporu Hrvatske zaklade za znanost u okviru projekta HRZZ-IP-
2019-04-7816.
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Jerković, I., Škrabić Perić, B. & Rimac Smiljanić, A. (2023). Interdependence

https://doi.org/10.1016/j.bir.2023.10.002
https://doi.org/10.1093/pan/mpu004
https://doi.org/10.1016/j.jbankfin.2018.05.004
https://doi.org/10.1016/S0304-4076(98)00009-8
https://doi.org/10.1016/j.frl.2016.09.025
https://doi.org/10.1016/j.heliyon.2022.e12713
https://doi.org/10.1016/j.heliyon.2022.e12713
https://www.bis.org/publ/bisbull69.htm
https://doi.org/10.56227/23.1.1
https://doi.org/10.56227/23.1.1
https://www.repository.utl.pt/handle/10400.5/25081
https://doi.org/10.1596/1813-9450-9962
https://doi.org/10.1596/1813-9450-9962
https://doi.org/10.1017/flw.2023.6
https://doi.org/10.1007/s10203-020-00312-9
https://doi.org/10.1007/s10203-020-00312-9
https://doi.org/10.1016/j.eap.2021.08.003
https://doi.org/10.1016/j.eap.2021.08.003
https://dx.doi.org/10.2139/ssrn.3631971
https://doi.org/10.1186/s40854-020-00176-3
https://doi.org/10.1057/s41599-023-02532-x
https://www.imf.org/en/Publications/global-financial-stability-notes/Issues/2022/01/10/Cryptic-Connections-511776
https://www.imf.org/en/Publications/global-financial-stability-notes/Issues/2022/01/10/Cryptic-Connections-511776


Uloga kvalitete institucija i financijske pismenosti u prihvaćanju kriptovaluta 55
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SUMMARY
This paper investigates the influence of institutional quality on
crypto adoption in the country with regard to the level of finan-
cial literacy of country’s population. The results show that in
countries with lower financial literacy, institutions have a gre-
ater influence on cryptocurrency trading. Corruption control,
government stability, socioeconomic conditions and quality of
bureaucracy have a negative impact, while law and order, mi-
litary involvement in politics and conflicts have a positive im-
pact. On the other hand, in countries with higher financial lite-
racy, the influence of institutions is less pronounced and mostly
negative. The rise in the price of Bitcoin motivates the popu-
lation to engage in cryptocurrency trading regardless of finan-
cial literacy. Furthermore, in countries with higher financial
literacy, the growth of stock market turnover encourages stake-
holders to include cryptocurrencies in their portfolios, while in
countries with lower financial literacy, this relationship is ne-
gative. These results were further confirmed by the analysis
of countries with regard to financial inclusion, which is often
associated with financial literacy in the literature. Also, more
recent data on financial literacy that have a sufficient number
of countries for analysis are not available, therefore data from
2014 was used. In some further research, a new analysis could
be carried out on newer data upon arrival or some other indica-
tors could be taken into account, such as financial knowledge.
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SUMMARY

In this study, the effect of financial influencer credibility on risky in-
vestment intention was researched. It was also evaluated whether con-
fidence had a mediating role in this effect. In this context, data was
collected from a total of 1000 participants between April and June 2023,
based on convenience sampling and volunteering. The scale for finan-
cial influencer credibility, the independent variable, was developed
within the scope of this study. In this regard, both exploratory and
confirmatory factor analyzes were conducted on the collected data,
and then the research model was tested using CB–SEM. According
to the findings, the direct effect of financial influencer credibility on
risky investment intention was found to be positive and statistically
significant. In addition, according to the mediation analysis, it was de-
termined that confidence has a mediating role in the effect of financial
influencer credibility on risky investment intention, and there is par-
tial mediation. As a result, with this study, the concept of influencer
was discussed financially for the first time and its impact on investor
decisions was revealed.

KEYWORDS
confidence, financial influencers, investment intention, risk taking

1. Introduction

Looking at the last twenty years, online social networks, that is, social media, have become
increasingly popular and have become a part of daily life and a basic communication tool.
Online information also continues to grow as primary sources of search and interaction
(Sánchez–Fernández and Jiménez–Castillo, 2021). In comparison to traditional media like
newspapers or television, social media is more varied, specialized, and fragmented (Wied-
mann and von Mettenheim, 2021). The term social media–based influencer can be defined
as persons those who create a large community of social followers on one or more social
media platforms (De Veirman et al., 2017), can influence a large number of people with their
messages (Uzunoğlu and Misci Kip, 2014) and can shape the attitudes and purchasing deci-
sions of their followers (Lou and Yuan, 2019). These people are also referred to as opinion
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leaders in some studies (Uzunoğlu and Misci Kip, 2014). With the development of these in-
fluencers, who are essentially social media celebrities with a limited following and influence
but the ability to influence public opinion through their personal stories and material, market
dynamics have started to shift (Wiedmann and von Mettenheim, 2021). In this context, Erdoğ-
muş and Arslan (2023) stated that influencers have a comparable influence on individuals’
decision–making processes and opinions through social media posts.

Today, both the functioning and structure of financial markets and the features of fi-
nancial instruments are quite complex. Therefore, understanding financial instruments and
the market is difficult and requires expertise. Individual investors who do not have this
competence want to trust financial experts or influencers and follow their recommendations.
However, financial experts or influencers do not make the same predictions and recommen-
dations, each one’s predictions and recommendations may differ from each other. Investors
with limited wisdom and analysis skills rely on their intuition to decide which expert or
influencer to believe. For this reason, as individuals have difficulty understanding complex
financial instruments and financial markets, they become more involved in communities that
match their own values or views, or they follow these people and try to obtain information to
eliminate their deficiencies and use social media more (Casaló et al., 2020). This shows that
influencers are starting to become effective players in financial fields. Especially on channels
such as Twitter, YouTube or Twitch, there are people who give informative messages, make
comments or evaluations about financial markets and the investment process in various fi-
nancial products. It is possible to describe them as financial influencers. These influencers
are people who have the power to shape the investment decisions of their followers. Both the
increase in the number of their followers on social media and the fact that they provide even
a little information about their own portfolio increases their credibility and creates a positive
impact on their followers.

The aim of the study was to investigate the effect of the credibility of influencers who
produce financial content on individuals’ risky investment intentions. For this purpose, it was
also investigated whether confidence has a mediating role in the effect of financial influencer
credibility on risky investment intention. In the literature, the concept of influencer appears
mainly in marketing research. However, with the active use of social media in every field,
it has become an important tool in guiding interpersonal relations and decisions in different
disciplines such as finance, economy and health. In this context, the number of channels shar-
ing investment advice is increasing day by day, especially to facilitate the decision–making
processes of individual investors. This means a lot of different information about financial
products and markets. This situation brings to mind the question of how much we can trust
people who we can describe as financial influencers. For this reason, in the study, influencer
credibility was considered as an antecedent of risky investment intention. In addition, the
concept of influencer was discussed financially for the first time and its impact on investor
decisions was revealed.

In the next section, the concepts of influencer, financial influencer and confidence are
explained (Section 2). Then, information about the research data and methodology is given
Section 3, and the analyzes results are presented in Section 4. The last section (Section 5)
includes evaluations of the results, implications and recommendations for future studies.
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2. Literature review

Influencers are a phenomenon that is becoming increasingly prominent in the social media.
The term "influencer" has its origins in the traditional concept of opinion leader (Casaló et al.,
2020). Opinion leaders are defined as people who influence the beliefs, ideas, motivations,
behaviors and attitudes of other people (Valente and Pumpuang, 2007). Within this frame-
work, influencers are characterised as experts in their fields who create content for audiences
of thousands or even millions of people on social media platforms like Facebook, YouTube,
or Instagram (De Veirman et al., 2017). They are also able to impact a significant number of
people through their messages (Uzunoğlu and Misci Kip, 2014) and shape the opinions and
choices of their followers (Lou and Yuan, 2019). Influencers are also called "micro–celebrities"
and have gained fame by strategically promoting themselves on social media (Khamis et al.,
2017). According to the "popularity principle" in social media, indicators expressed as the
number of likes and followers are important because the wider the influencer’s network, the
wider the reach of a message (van Dijck, 2013). According to earlier research (Lin et al.,
2018; Bhattacharya, 2023), influencers are viewed as more trustworthy and relatable the more
followers they have.

Social media influencers have distinct characteristics from traditional celebrities (Bhat-
tacharya, 2023). An influencer is considered as a "ordinary" person who has become well-
known on social media. In contrast, traditional celebrities include movie stars, musicians,
athletes, TV personalities, and authors. At the same time, while the traditional approach
usually involves one–way communication between followers and celebrities, there is lim-
ited two–way communication between social media influencers and followers (Masuda et al.,
2022). That is, social media users can add comments and discuss the content, and likewise,
the content owner, i.e. influencer, has the opportunity to respond to messages and comments
regarding that content (Sokolova and Kefi, 2020). Relationships with influencers are treated
as friendship rather than admiration. Compared to traditional celebrities, influencers are per-
ceived as more trustworthy and individuals are more likely to aspire to be like them (Jansen
et al., 2022). In addition, traditional celebrities and influencers are similar in points such as
gaining fame and popularity among a large number of followers and influencing the attitudes
and decisions of the followers (Choi et al., 2005).

According to Vrontis et al. (2021), the source credibility theory, the persuasive knowledge
model, the social comparison theory, and the attribution theory are the four key theories that
scholars find useful for analyzing and comprehending social media influencers. Among these
theories, source credibility is evaluated in terms of individuals’ attitudes (Crittenden et al.,
2023). According to the hypothesis, persuasion is more likely to occur when the source is
portrayed as reliable. The three aspects of trustworthiness, expertise, and attractiveness are
used by the source credibility model to gauge endorsers’ perceived credibility (Pick, 2021).
Trustworthiness, one of the mentioned dimensions, represents the degree to which listeners
perceive the speaker’s claims as valid, and also refers to the trust placed in the influencer
by followers as a result of demonstrating the influencer’s perceived honesty, integrity, and
credibility (Sokolova and Kefi, 2020). It considers whether a person is believable or not and
seeks the answer to the question of whether the source (influencer) expresses his or her own
opinion or is influenced by third parties (Wiedmann and von Mettenheim, 2021). The second
dimension, expertise, refers to the source’s level of knowledge and refers to the peak, or at
least high levels, of knowledge, competence, and problem–solving skills in a particular field
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(Wiedmann and von Mettenheim, 2021), and it is defined as the perceived competence of
the source to make a solid claim (Munnukka et al., 2016). At the same time, expertise is a
result of the source’s (influencer’s) knowledge and professional experience (Schouten et al.,
2020). Sokolova and Kefi (2020) stated that influencers who care about their followers and
show expertise are more likely to influence their followers’ decisions. In this context, expert
opinion is considered more real and convincing. The last dimension, attractiveness, refers to
a person’s physical attractiveness (Wiedmann and von Mettenheim, 2021). A source’s phys-
ical attractiveness is perceived as an indicator of positive personality traits such as honesty,
intellectual ability, and social competence (Till and Busler, 2000). Additionally, Shimp (2000)
stated that attraction can include both respect and similarity. Therefore, it includes the ele-
ments of similarity, familiarity, likability and appearance. In addition to these dimensions,
Munnukka et al. (2016) expanded the scope of source credibility by including perceived sim-
ilarity as a fourth dimension. Source similarity or perceived similarity refers to the degree
to which the recipient likes the source and establishes similarity in terms of demographic or
attitudinal factors (Dhun and Dangi, 2023). In this context, Lee and Watkins (2016) suggested
that people are more likely to maintain regular interaction when they see similarities between
their own beliefs and what media personalities convey.

Looking at the studies, it was seen that how followers characterize the influencer (e.g.
reliable, realistic, etc.) affects their behavioral intentions (such as purchasing intentions).
When followers perceive the influencer as trustworthy, they tend to purchase more (Masuda
et al., 2022). Studies have shown that there is a positive relationship between the influencer
credibility and the purchase of the product (Sokolova and Kefi, 2020; Walzhofer et al., 2022).
Likewise, when people think that the influencers that they follow are more experienced, their
behavioral intentions increase (Ohanian, 1991). Long–time followers of trusted influencers
who demonstrate expertise in the product they recommend or promote are more likely to
be inclined towards the recommended/promoted product (Sokolova and Kefi, 2020). In this
regard, previous studies have shown that expertise positively affects individuals’ behavioral
intentions (such as purchasing) and attitudes (Ki and Kim, 2019). Ohanian (1991) stated that
perceived attractiveness did not have a significant effect on individuals’ behavioral intentions.

As can be seen from the literature, influencers have frequently been the subject of re-
search in marketing studies. However, areas such as health and finance have received little
attention in the field of influencer marketing to date, as they are sensitive topics for many
people (Walzhofer et al., 2022). Due to the increasing number of financial products and the
complex structure of financial markets, individuals want to receive information from reliable
people who have knowledge, expertise and competence about products and markets. In this
regard, individual investors start to follow people who provide information by sharing on
various social media platforms. Based on this, we can define financial influencers as con-
tent producers who share information about financial products and markets on social media
platforms, influence the decisions and attitudes of their followers with the messages they
convey, have field expertise and have a certain number of followers. Financial influencers
do not provide investment consultancy services and even clearly state that what they say on
their personal pages does not constitute investment advice. What is said or written reflects
the financial influencer’s personal views, comments and evaluations based on the indicators
taken into account. Just like in the source credibility theory, here too, individual investors
receive support from the relevant influencer because they trust them, are influenced by them,
think they are experts, and feel similarity between their own opinions and the comments put



The direct and indirect effects of financial influencer credibility on investment intention 61

forward by the influencer. Following a financial influencer means interacting with both the
influencer himself/herself and him/her other followers. In this case, people also belong to a
certain social group or tribe. In this way, individual investors both make their decision pro-
cesses easier and experience less stress and anxiety. The concept of financial influencer can
be discussed not only on an individual basis but also corporately. In this context, Walzhofer
et al. (2022) stated that influencer marketing should be included in the marketing concept
of banks for certain financial products. Additionally, a weak but positive relationship was
found between the purchase of financial products, employment and influencer marketing.

One of the critical determinants when making investment decisions is confidence (Zhang
et al., 2023). When individuals start to have confidence, they turn more towards financial
markets (Cui and Zhang, 2021), and it is possible to observe this from financial transactions
(Masoud and Albaity, 2022). In this context, confidence can be defined as individuals’ pos-
itive belief and individual evaluations about themselves, their decisions, or their personal
performance (Yao and Rabbani, 2021). It can also be defined as the belief that certain events
will occur as expected in the future, based on experience or evidence (Siegrist et al., 2005).

In addition, confidence is individuals’ willingness to take risks and forms the basis
of individuals’ financial choices and risk-taking behaviors (Zeffane, 2015). That means, it
causes individuals to perceive risk as low and feel like they can control the market (Aren and
Hamamcı, 2023b). This situation increases individuals’ risk willingness (Klein and Shtudiner,
2016) and risk appetite. Researches have indicated that taking risks and trust are positively
correlated (Cruwys et al., 2021; Masoud and Albaity, 2022). That is, self–confident individuals
are more willing to take risks than other individuals (Pirinsky, 2013). Confidence is partic-
ularly important in the market participation of individual investors with low or insufficient
financial knowledge (Siegrist et al., 2005; Cui and Zhang, 2021). At this point, social interac-
tion comes to the fore (Aren and Hamamcı, 2023b). Individuals provide this social interaction
both with individuals in their immediate surroundings and with influencers they follow on
social media. Increasing social interaction enables individuals to perceive risk as low, increase
their level of confidence, and tend to risky assets (Cruwys et al., 2021). Therefore, this study
aims to investigate the impact of financial influencers who make financial evaluations or ad-
visory statements through social media on the decisions of individual investors. It will also
be examined whether confidence mediates the strengthens of this effect.

3. Data and methodology

The main purpose of this study is to determine the effect of financial influencers credibility on
individuals’ investment intention. In this regard, data was collected from 1000 participants
from Turkey on a voluntary basis and with convenience sampling between April and June
2023. Information on the demographic structure of the participants in the data set is presented
in Table 1. In addition, the participants of this study are individuals who have the potential
to make financial investments and use social media.

Table 1 shows that 639 (63.9%) of the subjects participating in the study were single and
361 were married (36.1%). 692 (69.2%) people are undergraduate, 177 (17.7%) are graduate,
117 (11.7%) are high school graduates and 14 (1.4%) are primary school graduates. 637
(63.7%) of the participants are "20–30" age group, 249 (24.9%) are "31–40", 74 (7.4%) are "41–
50" and 40 (4.0%) are "+51". Finally, 552 (55.2%) are males and 448 (44.8%) are females.
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Table 1. Demographic characteristics of respondents

Variable Category Frequency Percent (%)

Marital status Married 361 36.1
Single 639 63.9

Education Primary school 14 1.4
High school 117 11.7
Undergraduate 692 69.2
Graduate 177 17.7

Age 20–30 637 63.7
31–40 249 24.9
41–50 74 7.4
+51 40 4.0

Gender Male 552 55.2
Female 448 44.8

In this study, exploratory and confirmatory factor analyses, reliability analyzes were
performed and the model was tested with CB–SEM (Covariance–Based Structural Equation
Model created for this purpose is presented in Figure 1). While exploratory factor analy-
sis aims to discover the factor structures related to the expressions in a newly created scale
or translated or adapted from another language, confirmatory factor analysis aims to reveal
whether a previously developed and used scale corresponds to the original within the scope
of the new research. In this context, exploratory factor analysis for the modified financial
influencer credibility variable was performed using SPSS, and then confirmatory factor anal-
ysis for all variables was performed using AMOS. Varimax rotation was used in exploratory
factor analysis. Scale reliability was checked with the Cronbach alpha value. Finally, the
assumptions regarding the model were tested with CB–SEM. While testing the mediation ef-
fect in the model, bootstrapping technique was used and validity checks for the model were
made with goodness–of–fit indices.

Financial Influencer
Credibility

Risk Investment
Intention

Confidence

Figure 1. Research model

A total of three variables were used in the study: one endogenous, one exogenous and
one mediator. Scale information for the variables is shown in Table 2.

Table 2. Variables and scales

Variable Type Items Scale source

Financial Influencer Credibility Exogenous 15 Modified from Munnukka et al. (2016)
Risky Investment Intention Endogenous 4 Aydemir and Aren (2017)
Confidence Mediator 5 Aren and Hamamcı (2023a)
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4. Analysis and results

Since the financial influencer credibility scale was modified by us for this study, firstly, ex-
ploratory factor analysis and varimax rotation were performed for this scale. The findings
are reported in Table 3.

Table 3. Exploratory factor analysis and Varimax rotation

Items 1 2 3 4

Influencer ID1: I follow some financial influencers 0.889
effect ID2: My financial decisions are influenced

by the financial influencers that I follow
0.920

ID3: I care to what the financial influencers
I follow say

0.903

Influencer
expertise

IE1: The financial influencer I will follow
must be well educated in finance

0.799

IE2: The financial influencer I will follow
must have high experience in finance

0.867

IE3: The financial influencer I will follow
must be competent in financial matters

0.846

Influencer
trustworthiness

IT1: I would like to trust the financial influ-
encer that I follow

0.847

IT2: What the financial influencer that I fol-
low says should give me confidence

0.854

IT3: I don’t follow financial influencers
whose I doubt they’re saying

0.681

Influencer
attractiveness

IA1: Financial influencer’s physical appear-
ance impresses me

0.883

IA2: The charisma of a financial influencer
impresses me

0.904

IA3: Financial influencer’s physical beauty
impresses me

0.892

Influencer
similarity

IS1: I follow financial influencer with whom
I share common value judgments

0.803

IS2: I follow financial influencer with whom
I have similar thoughts or mentality

0.882

IS3: I follow financial influencer that I feel
close to and have common interests with

0.846

Percentage of explained variance (%) 36.156 19.562 13.612 8.401
Reliability analysis (Cronbach alpha) 0.910 0.910 0.898 0.875
Bartlett’s test of sphericity 10387.78***
KMO 0.851

Note: ***, **, * denote significance level at 0.01, 0.05 and 0.1

The KMO measure (Kaiser–Meyer–Olkin) and Bartlett test of sphericity values in Table 3
show whether the data is suitable for factor analysis, and the KMO value is expected to be
greater than 0.80. In this context, KMO and Bartlett sphericity test values for the collected
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data set were found to be at an acceptable level, which means that the data is suitable for
factor analysis. According to the results of the exploratory factor analysis conducted on the
financial influencer credibility scale modified by us, 15 statements in the scale were placed
in 4 different factors. Reliability analyzes were conducted for each factor and the Cronbach
alpha values were found to be above the threshold value of 0.70 (Aren and Hamamcı, 2020).
Before testing the research model, a two–stage confirmatory factor analysis was applied to
the financial influencer credibility variable, as it has sub–dimensions, and a single–stage
confirmatory factor analysis was applied to other variables, using CB–SEM. The analysis
results are shown in Table 4 and it was observed that all fit index values were above acceptable
threshold values.

Table 4. Results of confirmatory factor analysis CFA

Variable CMIN/DF RMSEA GFI AGFI CFI TLI NFI RFI

Risky Investment 0.131 0.000 1.000 0.999 1.000 1.000 1.000 1.000
Financial Credibility 4.304 0.058 0.967 0.951 0.978 0.972 0.971 0.964
Confidence 3.850 0.053 0.994 0.977 0.996 0.991 0.995 0.987

The research model was tested using CB–SEM and the findings are reported in Table 5.

Table 5. Research model CB–SEM results

Relationship Standardized estimate

Financial Influencer Credibility → Risk Investment Itention 0.169∗∗∗

Confidence → Risk Investment Itention 0.438∗∗∗

Financial Influencer Credibility → Confidence 0.431∗∗∗

Indirect (mediation) effect 0.328
95% confidence interval of mediation effect (5000 boostrap samples) (0.252–0.414)

CMIN/DF RMSEA GFI AGFI CFI TLI NFI RFI
3.989 0.055 0.936 0.920 0.963 0.958 0.951 0.945

Note: ***, **, * denote significance level at 0.01, 0.05 and 0.1

According to the goodness–of–fit index values in Table 5 it is seen that the CMIN/DF
value is less than 5, the RMSEA value is less than 0.05, and the other fit indexes are 0.900 and
above. All of these values are at an acceptable level compared to the threshold values as in
many practical applications, e.g. Perica (2016) or Rožman and Čančer (2019). For this reason,
we can say that the research model is sufficient and appropriate to reveal the effect of finan-
cial influencer credibility on risky investment intention and to determine the mediation effect.
Additionally, it was found that the financial influencer credibility variable affected confidence,
the mediator variable, in a statistically significant and positive way (both standardized esti-
mates are positive and statistically significant at p–value less than 0.01). Likewise, the effect
of confidence on risky investment intention was found to be positive (standardized estimate
0.438) and significant. Therefore, we can say that confidence has a mediating role in the effect
of the financial influencer credibility on risky investment intention. According to the indirect
effect results, the standardized estaimte was found to be 0.328, and the lower and upper 95%
confidence limits of this value were 0.252 and 0.414, respectively. This range does not include
the zero value, so this mediation was found to be statistically significant.
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At the same time, the direct effect of financial influencer credibility on risky investment
intention was found to be positive and significant. In this regard, we can say that the medi-
ating role of confidence is partial mediation.

5. Conclusion

This study aimed to investigate the effect of financial influencer credibility on individuals’
risky investment intentions. It was also examined whether confidence had a mediating role
in this effect. In this context, data was collected from 1000 participants with convenience
sampling using an online survey. The participants were generally young, well–educated and
balanced in terms of gender and marital status. Since the financial influencer credibility vari-
able was modified by authors, exploratory factor analysis was conducted for this variable.
According to the KMO value, the collected data was found to be suitable for factor analy-
sis. As a result of the analysis, it was seen that items were placed in four separate factors,
and the reliability for the four factors was confirmed. Then, confirmatory factor analyzes
were conducted on the variables of risky investment intention, financial influencer credibility
and confidence, and the goodness of fit index values of the variables were found to be at
an acceptable level. Afterwards, the research model was tested using CB–SEM. According
to the findings, it was determined that the financial influencer credibility variable positively
and significantly affected the risky investment intention. In other words, we can say that
as the trust in financial influencers followed by investors increases, individuals’ risky invest-
ment intentions increase. This finding is consistent with Cheah et al. (2019)’s expression that
influencers have a comparable impact on individuals’ decision processes and Walzhofer et
al. (2022) that there is a positive relationship between individuals’ preference for financial
products and influencer marketing.

In addition, the mediating effect of confidence in the relationship between these two
variables were investigated, and it was determined that confidence had a mediating role in
the effect of financial influencer credibility on risky investment intention. As well as trust
in financial influencers, risky investment intentions increase as individuals’ self–confidence
increases. In other words, for individual investors, the level of confidence in both themselves
and the influencer they follow positively affects their investment decisions and they can invest
in risky financial assets more easily.

The findings provide important contributions to both financial markets and academic lit-
erature. The large number of products in financial markets, their complex structures and the
lack of sufficient competence of individual investors bring financial influencers to the fore.
Individuals are influenced by their relatives around them or the people they see on social
media in order to make decisions easily within such a structure and experience less anxiety
and stress. We think that influencers, who are frequently researched in the field of marketing
and influence people’s product or service purchasing decisions, also affect individuals’ in-
vestment decisions in financial areas. In addition, financial influencers will have a significant
impact on both consultancy firms or governments using social media to increase awareness
of financial products and individuals with low financial literacy levels to take a more active
role in financial markets. Furthermore, academically, the study will make a significant con-
tribution to the literature with the financial influencer credibility scale developed within the
scope of the study. As a result, this study is one of the pioneering studies that empirically
examines financial influencer credibility.
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In future studies, it would be useful to investigate different antecedents and outcomes
related to this concept and analyze the conscious and even unconscious processes in finan-
cial influencer preference. Additionally, as a limitation of this study, participants were only
asked whether they use social media. In this context, a different in-sample research can be
conducted directly by asking whether there are financial influencers they follow (if so, their
information).
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Erdoğmuş, Z. İ. & Arslan, M. K. (2022). Engaging with social media influencers on Youtube: A
cluster analysis. Istanbul Business Research, 51(1):359–373. doi: 10.26650/ibr.2022.51.842750

Janssen, L., Schouten, A. P. & Croes, E. A. J. (2022). Influencer advertising on Instagram:
Product–influencer fit and number of followers affect advertising outcomes and influencer
evaluations via credibility and identification. International Journal of Advertising, 41(1):101–
127. doi: 0.1080/02650487.2021.1994205

Khamis, S., Ang, L. & Welling, R. (2017). Self–branding, ’micro–celebrity’ and the rise of social
media influencers. Celebrity Studies, 8(2):191–208. doi: 10.1080/19392397.2016.1218292

Ki, C.–W. & Kim, Y.–K. (2019). The mechanism by which social media influencers persuade
consumers. Psychology and Marketing, 36(10):905–922. doi: 10.1002/mar.21244

Klein, G. & Shtudiner, Z. (2016). Trust in others: Does it affect investment decisions? Quality
& Quantity, 50(5):1949–1967. doi: 0.1007/s11135-015-0245-6

Lee, J. E. & Watkins, B. (2016). YouTube vloggers’ influence on consumer luxury
brand perceptions and intentions. Journal of Business Research, 69(12):5753–5760. doi:
10.1016/j.jbusres.2016.04.171

Lin, H.–C., Bruning, P. F. & Swarna, H. (2018). Using online opinion leaders to promote the
hedonic and utilitarian value of products and services. Business Horizons, 61(3):431–442.
doi: 10.1016/j.bushor.2018.01.010

Lou, C. & Yuan, S. (2019). Influencer marketing: How message value and credibility affect
consumer trust of branded content on social media. Journal of Interactive Advertisement,
19:58–73. doi: /10.1080/15252019.2018.1533501

Masoud, H. & Albaity, M. (2022). Impact of general trust onbank risk–taking: The moderating
effect of confidence in banks. Journal of Economic Studies, 49(3):453–471. doi: 10.1108/jes-09-
2020-0479

Masuda, H., Han, S. H. & Lee, J. (2022). Impacts of influencer attributes on purchase inten-
tions in social media influencer marketing: Mediating roles of characterizations. Technolog-
ical Forecasting and Social Change, 174:121246. doi: 10.1016/j.techfore.2021.121246

Munnukka, J., Uusitalo, O. & Toivonen, H. (2016). Credibility of a peer endorser and adver-
tising effectiveness. Journal of Consumer Marketing, 33(3):182–192. doi: 10.1108/jcm-11-2014-
1221

Ohanian, R. (1991). The impact of celebrity spokespersons’ perceived image on consumers’
intention to purchase. Journal of Advertising Research, 31(1):46–54.

Perica, I. (2016). The mediating role of managerial accounting in non-profit organizations: a
structural equation modelling approach. Croatian Operational Research Review, 12(2):139–149.
doi: 10.17535/crorr.2021.0012

Pick, M. (2021). Psychological ownership in social media influencer marketing. European Busi-
ness Review, 33(1):9–30. doi: 10.1108/ebr-08-2019-0165

Pirinsky, C. (2013). Confidence and economic attitudes. Journal of Economic Behavior and Orga-
nization, 91:139–158. doi: 10.1016/j.jebo.2013.04.013
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Uzunoğlu, E. & Misci Kip, S. (2014). Brand communication trough digital influencers: Lever-
aging blogger engagement. International Journal of Information Management, 34(5):592–602.
doi: 10.1016/j.ijinfomgt.2014.04.007

Valente, T. W. & Pumpuang, P. (2007). Identifying opinion leaders to promote behavior
change. Health Education and Behavior, 34(6):841–963. doi: 10.1177/1090198106297855

van Dijck, J. (2013). The culture of connectivity: A critical history of social media. New York:
Oxford University Press. doi: 10.1093/acprof:oso/9780199970773.001.0001

Vrontis, D., Makrides, M., Christofi, M. & Thrassou, A. (2021). Social media influencer
marketing: A systematic review, integrative framework, and future research agenda. ,
45(4):617–644. doi: 10.1111/ijcs.12647

Walzhofer, N., Riekeberg, M. & Follert. F. (2022). From white collar to influencer marketing?
How banks can reach young customers. International Journal of Financial Studies, 10(79):1–26.
doi: 10.3390/ijfs10030079

Wiedmann, K. P. & von Mettenheim, W. (2021). Attractiveness, trustworthiness and expertise–
social influencers’ winning formula? Journal of Product and Brand Management, 30(5):707–
725. doi: 10.1108/jpbm-06-2019-2442

Yao, Z. & Rabbani, A. G. (2021). Association between investment risk tolerance and portfolio
risk: The role of confidence level. Journal of Behavioral and Experimental Finance, 30:100482.
doi: 10.1016/j.jbef.2021.100482

Zhang, Y., Hughes, M., Fu, K., Scholes, L. & Tang, F. (2023). The effect of lead investors’
trustworthiness on funding performance: The moderating effect of investment–specific
human capital. Technology in Society, 73:102222. doi: 10.1016/j.techsoc.2023.102222

Zeffane, R. (2015). Trust, personality, risk taking and entrepreneurship exploring gender
differences among nascent and actual entrepreneurs in the United Arab Emirates. World
Journal of Entrepreneurship, Management and Sustainable Development, 11(3):191–209. doi:
10.1108/wjemsd-08-2014-0025

https://doi.org/10.1080/0267257x.2020.1866648
https://doi.org/10.1080/0267257x.2020.1866648
https://doi.org/10.1080/02650487.2019.1634898
https://doi.org/10.1080/1366987032000105315
https://doi.org/10.1080/1366987032000105315
https://doi.org/10.1016/j.jretconser.2019.01.011
https://doi.org/10.1080/00913367.2000.10673613
https://doi.org/10.1016/j.ijinfomgt.2014.04.007
https://doi.org/10.1177/1090198106297855
https://doi.org/10.1093/acprof:oso/9780199970773.001.0001
https://doi.org/10.1111/ijcs.12647
https://doi.org/10.3390/ijfs10030079
https://doi.org/10.1108/jpbm-06-2019-2442
https://doi.org/10.1016/j.jbef.2021.100482
https://doi.org/10.1016/j.techsoc.2023.102222
https://doi.org/10.1108/wjemsd-08-2014-0025
https://doi.org/10.1108/wjemsd-08-2014-0025


The direct and indirect effects of financial influencer credibility on investment intention 69
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Primljeno: 14. svibnja 2024.
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SAŽETAK
U ovoj studiji istražuje se učinak vjerodostojnosti financijskih
influencera na namjeru rizičnog ulaganja. Takod̄er je ocijen-
jeno ima li povjerenje posredničku ulogu u ovom učinku. U
tom kontekstu, prikupljeni su podaci od ukupno 1000 su-
dionika izmed̄u travnja i lipnja 2023. godine, na temelju do-
brovoljnog prigodnog uzorkovanja. Skala za vjerodostojnost fi-
nancijskih influencera, neovisna varijabla, razvijena je u okviru
ove studije. S tim u vezi, provedene su i eksploratorne i kon-
firmatorne faktorske analize na prikupljenim podacima, a za-
tim je istraživački model testiran korištenjem CB–SEM metode.
Prema nalazima, izravni učinak vjerodostojnosti financijskih in-
fluencera na namjeru rizičnog ulaganja je pozitivan i statis-
tički značajan. Osim toga, prema analizi medijacije, utvrd̄eno
je da povjerenje ima posredničku ulogu u učinku vjerodosto-
jnosti financijskih influencera na namjeru rizičnog ulaganja, te
da postoji djelomičan medijacijski učinak. Kao rezultat toga,
ovom studijom po prvi put se koncept influencera financijski
raspravlja te je otkriven njegov utjecaj na odluke ulagača.
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povjerenje, financijski influenceri, namjera ulaganja, preuzimanje
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publication in the field of theoretical and applied statistics.

If you are a researcher, academic, student or practitioner interested in developing and apply-
ing statistical methods, you are welcome to join our community. If you want to become a
member of the CSA, please submit the web application form.

Former Presidents: Berislav Žmuk, University of Zagreb (2019 – 2023)

Mirjana Pejić Bach, University of Zagreb (2019 – 2019)

Ksenija Dumičić, University of Zagreb (2015 – 2019)

Jakov Gelo, University of Zagreb (2005 – 2015)

Current President: Anita Čeh Časni, University of Zagreb

Vice President: Sabina Hodžić, University of Rijeka

Secretary: Davor Galinec, Croatian National Bank

https://www.fenstats.eu/societies/csa
https://hsd-stat.hr/clanstvo/


Hrvatsko statističko društvo

Hrvatsko statističko društvo (HSD) je neprofitna organizacija osnovana 2005. godine, a od
2015. godine aktivno djeluje. Do kraja 2023. godine HSD broji više od 80 posvećenih članova
koji se bave promicanjem, širenjem i popularizacijom statistike. Naše udruženje potiče surad-
ničko okruženje, fokusirajući se na razmjenu ideja, znanja i iskustava med̄u članovima i
kolegama.

Izuzetno cijenimo naše partnerstvo s povezanim društvima kao što su Hrvatsko društvo za
operacijska istraživanja, Hrvatsko biometrijsko društvo i Slovensko društvo Informatika, kao i
s Federacijom europskih nacionalnih statističkih društava FENStats. Med̄unarodna statistička
konferencija u Hrvatskoj (ISCCRO) je glavni dvogodišnji dogad̄aj koji organizira HSD.

Radionice i panel diskusije, organizirane unutar specijaliziranih sekcija "Žene u statistici",
"Statistika u sportu" i "Klub R", igraju vitalnu ulogu u postizanju ciljeva našeg Društva. Na-
jviše smo ponosni na naš časopis CREBSS (Hrvatska revija ekonomske, poslovne i društvene
statistike), koji služi kao platforma za znanstveni diskurs i objavljivanje istraživanja u po-
dručju teorijske i primijenjene statistike.

Ako ste istraživač, akademski djelatnik, student ili praktičar zainteresiran za razvoj i prim-
jenu statističkih metoda, dobrodošli ste pridružiti se našoj zajednici. Ako želite postati HSD
članom, molimo vas da ispunite web pristupnicu.

Bivši predsjednici: Berislav Žmuk, Sveučilište u Zagrebu (2019 – 2023)

Mirjana Pejić Bach, Sveučilište u Zagrebu (2019 – 2019)

Ksenija Dumičić, Sveučilište u Zagrebu (2015 – 2019)

Jakov Gelo, Sveučilište u Zagrebu (2005 – 2015)

Sadašnja predsjednica: Anita Čeh Časni, Sveučilište u Zagrebu

Potpredsjednica: Sabina Hodžić, University of Rijeka

Tajnik: Davor Galinec, Hrvatska Narodna Banka

https://www.fenstats.eu/societies/csa
https://hsd-stat.hr/clanstvo/
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