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DETERMINANTS OF DIGITAL
EURO ACCEPTANCE AMONG
STUDENTS: THE ROLE OF
PRIVACY CONCERNS AND

THE LIMITATIONS OF SECURITY
MEASURES

ABSTRACT

Purpose: The research examines the factors influencing university students’ intention to use the digital
euro, problematising the role of privacy concerns and the effectiveness of security measures

Methodology: The research is based on survey data from 150 students at the Faculty of Economics, Busi-
ness and Tourism, University of Split, Croatia. Binary logistic regression, ROC curve analysis and chi-
square independence tests were used.

Results: The results show that privacy concerns compared to other payment methods, preference for cash
payments, belief in lower transaction cost, and familiarity with the digital euro significantly influence stu-
dents’ intention to adopt this digital currency. In particular, it was found that a high concern about privacy
and a strong preference for cash had a negative impact on the intention to adopt the digital euro. On the
other hand, a higher level of belief in lower transaction costs and better familiarity with the digital euro
had a positive effect on their willingness to adopt. Additionally, the analysis showed that technical security
measures, such as a digital signature, biometrics, encryption and pseudonymisation, did not significantly
mitigate students’ privacy concerns.

Conclusion: The research highlights the need to tackle privacy issues and strengthen trust in institutions
and the legal framework, indicating that technical solutions alone are not enough to encourage adoption
of the digital euro. Implementation of the digital euro as a means of payment requires broad strategies that
pair technological progress with strong institutional protection, thereby reducing privacy risks and increas-
ing trust of the digital euro as a payment instrument.

Keywords: Digital euro, adoption intention, privacy concerns, security measures, fintech, institutional trust

Vol. 38, No 2 (2025), pp. 313-327 EKONOMSKI VJESNIK / ECONVIEWS


https://doi.org/10.51680/ev.38.2.8
mailto:dujam.kovac@efst.hr
mailto:mario.pecaric@efst.hr
mailto:ajovan00@live.efst.hr
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Kovad, D. et al.: Determinants of digital euro acceptance among students: The role of privacy concerns and the limitations of security

measures

1. Introduction

The development of fintech has enabled the concep-
tual development and introduction of central bank
digital currencies (CBDCs). Recent research has
focused in particular on the digital euro as a form
of digital money and complement to cash in the li-
abilities of the Eurosystem. Extensive discussions
and comprehensive progress reports (Deutsche Bun-
desbank, 2024; European Central Bank, 2024; Tron-
nier et al,, 2022) have highlighted numerous benefits
but also a number of potential drawbacks, among
which privacy and security concerns related to the
use of the digital euro are particularly emphasised
(Jabbar et al., 2023; Hamm et al., 2023; Mashatan et
al., 2022). The importance of protecting privacy and
security is fundamental and was already taken into
account in the initial development phases as part
of the “privacy by design” approach. In addition to
technical aspects, security-related and institutional
aspects of implementation, which have received less
attention in the literature, are also becoming signifi-
cant. Even in the case of possible technical deficien-
cies and shortcomings, the development of a suitable
institutional security infrastructure ensures security
and the repair of damage. It is also a fundamental
link in the adoption of the digital euro, as it strength-
ens trust and accountability.

This article has two main objectives: first, to exam-
ine the factors influencing the intention to use the
digital euro and to determine the role of privacy
concerns; and second, to determine the importance
of security measures in mitigating privacy concerns.
These objectives were achieved through a survey of
students from the Faculty of Economics, Business
and Tourism, University of Split. The sample size
was appropriate for the methodological framework
and methods used. Binary logistic regression, ROC
analysis and chi-square independence tests were
used in statistical analyses to investigate the factors
influencing the intention to use the digital euro, as
well as the role of privacy perceptions and security
measures. The analysis showed that students rec-
ognise the potential benefits of the digital euro but
also stress privacy and the continued importance of
cash for payments. This finding raises several ques-
tions, one of which is how well they understand the
concept of the digital euro itself. The analysis also
confirms that technical security solutions do little
to ease privacy worries, implying the need to study
security measures at the institutional level, specifi-
cally, how effectively legislation is implemented.

The paper consists of six sections. After the intro-
duction, Section 2, which deals with theoretical and
conceptual background, defines the importance
of privacy and security in the development of the
digital euro. The third section presents the research
methodology, while the fourth section analyses the
research results. The fifth section develops the dis-
cussion, reviews the paper’s contribution, and pro-
vides directions for further research. Finally, the con-
cluding considerations are presented in Section 6.

2. Theoretical and conceptual background

The discussion about central bank digital curren-
cies (CBDCs) is becoming increasingly important.
The digital euro, which was developed by the Eu-
ropean Central Bank as a complement to cash to
improve the efficiency of the payment system, fi-
nancial integration and monetary sovereignty of
the eurozone, occupies an important place in recent
discussions and research. Despite numerous advan-
tages such as speed, convenience and efficiency of
transactions, the digital euro brings with it various
challenges, with privacy protection being particu-
larly emphasised.

The perception of risk in relation to the introduc-
tion of the digital euro, in particular the potential
loss of privacy, is a decisive factor in the adoption
of new technologies (Deutsche Bundesbank 2024,
2021; De Nederlandsche Bank 2021). This becomes
clear when users realise that by paying with the
digital euro, they are making their personal finan-
cial data (spending habits) accessible within the sys-
tem. In line with the “privacy by design” approach,
privacy protection is a core element of the archi-
tecture of the digital euro, which emphasises the
anonymity of offline transactions. Nevertheless, the
literature highlights challenges posed by centralised
infrastructures that are vulnerable to cyber-attacks
and regulatory abuse (Kramcsak et al., 2024), which
exacerbates users’ privacy concerns.

The literature review focuses on two areas: firstly,
analysis of previous research on privacy concerns
with a focus on the digital euro, and secondly, anal-
ysis of the literature on perceptions of the effective-
ness of security measures and their influence on
technology adoption.

In the fintech industry, privacy refers to the right
of users to control access to their personal financial
data, while risk refers to the possibility of adverse
consequences when using certain technologies or
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services (Karwatzki et al., 2022). In addition to tra-
ditional financial risks such as loss of money, fin-
tech is increasingly faced with threats related to loss
of privacy, security of digital identity and misuse
of data (Mashatan et al., 2022). Digital currencies,
especially the digital euro as a prime example of a
CBDC, can increase the perceived risk and fear for
privacy as transaction data is transparent (Borgono-
vo et al., 2019; Herskind et al., 2020). Hamm et al.
(2023) confirm that privacy concerns significantly
influence the intention to adopt digital currencies.
According to Jabbar et al. (2023), users weigh the
benefits against the risks and are willing to sacrifice
some privacy if practical benefits such as ease of use
justify it. The “digital privacy paradox” is notable as
users claim to value privacy but often jeopardise
it for relatively small benefits (Athey et al., 2017).
Privacy concerns are shaped by the transparency of
data use, the risk of data breaches and the demo-
graphic, psychological and cultural characteristics
of users (Tronnier et al., 2022; Voskobojnikov et al.,
2020; Gao et al., 2016).

In addition to privacy risks, the general perception
of risk significantly influences users’ attitudes to-
wards digital currencies (Chen & Farkas, 2019). In
addition to privacy concerns, users evaluate several
other risk dimensions, such as financial and opera-
tional risks (Abramova & Bohme, 2016; Mashatan
et al, 2022). To understand how these percep-
tions determine users’ intentions and behaviour,
researchers rely on established theoretical models.
Frameworks such as the Technology Acceptance
Model (TAM) and the Theory of Planned Behav-
iour (TPB) are commonly used to explain how per-
ceived risks influence technology adoption (Tron-
nier et al., 2022; Marriott et al., 2017).

Although privacy concerns and risk perceptions
dominate discussions about digital currency adop-
tion, perceptions of security measures significantly
influence users’ trust in financial technologies. Ac-
cording to Zaghloul et al. (2020) and Krombholz
et al. (2016), typical security technologies such as
digital signatures, biometrics, encryption and pseu-
donymisation are generally perceived positively by
users, yet they are often accompanied by unreal-
istic expectations regarding their effectiveness.
Even though biometrics and pseudonymisation can
mitigate privacy concerns to a certain extent, re-
search shows that their implementation is often not
enough to significantly reduce users’ fears (Masha-
tan et al., 2022; Jabbar et al., 2023). There is there-

fore a noticeable gap between user expectations and
the actual technical capabilities of these measures,
which means that a high level of perceived risk re-
mains despite advanced security technologies (Her-
skind et al., 2020).

3. Methodology

3.1 Description of the sample and operationalisation
of the key variables

The study was conducted using survey data col-
lected between July and September 2024. The target
population consisted of students from the Faculty
of Economics, Business and Tourism, University
of Split, selected for their relevance as potential
future users of the digital euro and assumed to be
more familiar with the concept of the digital euro
compared to the wider population. A non-random
sample was used, targeting accessible and willing
participants within this population. Surveys were
distributed through personal invitations within fac-
ulty channels (student mailing lists). The total sam-
ple size was 150 respondents, which was appropri-
ate for the exploratory nature of the study and the
statistical methods used (binary logistic regression
and chi-square tests). The data were collected using
electronic surveys via Google Forms, which ensure
anonymity and easy access. While this sampling
frame is not representative of the entire Croatian
or EU student population, it allowed for targeted
insights into a subgroup with greater familiarity
with economic concepts, payment systems, and the
(digital) euro.

The questionnaire consisted of closed questions to
operationalise the variables of interest, primarily
on a Likert scale from 1 to 5. However, the main
dependent variable, intention to use the digital
euro, was measured using a categorical scale with
four distinct options to capture nuanced attitudes
towards adoption. This scale was chosen to re-
flect realistic decision-making stages rather than
a standard agreement continuum. The independ-
ent variables included perceptions and attitudes
(privacy concerns, sense of security, familiarity with
the concept, importance of cash) and socio-demo-
graphic characteristics, including gender and year
of study (see Table 1). The variables were dichot-
omised to simplify the analysis and provide clearer
insights into the differences between groups of
respondents and to ensure consistency of statisti-
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cal processing. This approach maintains analytical
relevance while promoting interpretative clarity of
the results.

Within the sample, 70% of respondents were female
(n=105), while 30% were male (n=45). In addition,
the distribution of respondents by their year of
study was as follows: 12.7% were first-year students
(n=19), 7.3% second-year (n=11), 27.3% third-year

(n=41), 18.7% fourth-year (n=28), and 34.0% fifth-
year students (n=51). This structure indicates that
the majority of participants were in the more ad-
vanced stages of their studies, which may have influ-
enced their familiarity with economic and financial
concepts, and consequently their ability to evaluate
the potential introduction of the digital euro.

Table 1 Definition and operationalisation of key variables

Variable Variable name Original measurement scale Recoding
status
Dependent Intention to use {1, Yes, immediately}; {2, Yes, after Dichotomous variable - {1,2, Intention
variable Dig EUR some time}; {3, No}; {4, Not sure} to use}; {3,4, No intention to use}
{1, Not at all concerned}; {2, . .
Independent . Slightly concerned}; {3, Moderately Dichotomous variable - {1’2'3,’ Low
) Privacy concerns ) ) to moderate concern}; {4,5, High
variable concerned}; {4, Concerned}; {5, Very
concern}
concerned}
Independent | Belief in lower L .DO not believe at all}; {2, S lightly Dichotomous variable - {1,2,3, Low to
. ) believe}; {3, Neutral}; {4, Believe}; {5, . ) .
variable transaction cost S . moderate belief}; {4,5, High belief}
trongly believe}
Independent Behef. In greater L .DO not believe at all}; {2, S lightly Dichotomous variable - {1,2,3, Low to
. security compared | believe}; {3, Neutral}; {4, Believe}; {5, . ) .
variable . . moderate belief}; {4,5, High belief}
to cryptocurrencies | Strongly believe}
Independent | Belief in complexity {1 » Don't believe at all} {2’, Believe a Dichotomous variable - {1,2,3, Low to
X little}; {3, Neutral}; {4, Believe}; {5, . . .
variable of use S . moderate belief}; {4,5, High belief}
trongly believe}
e . L N(.)t at all familiar}; {2, Sh.g.hﬂy Dichotomous variable - {1,2,3, Low
Independent | Familiarity with familiar}; {3, Somewhat familiar}; e R
. . 1 to moderate familiarity}; {4,5, High
variable Dig_EUR {4, Well familiar}; {5, Very well R
e familiarity}
familiar}
Independent | Use of financial {1, Ne\fer}; {2, Rarely}; {3, Dichotomous variable - {1,2,3, Rare
. Sometimes}; {4, Often}; {5, Almost or moderate use}; {4,5, Frequent or
variable technology . .
always} intensive use}
{1, Not at all important}; {2, . . }
Independent Slightly important}; {3, Moderately chhotomou.s variable - {1,2,3, LO.W
. Importance of cash | : . to moderate importance}; {4,5, High
variable important}; {4, Very important}; {5, .
; importance}
Extremely important}
{1, Faculty}; {2, Medla}; B, Categorical variable - {1,6, Faculty and
Independent | Source of Internet}; {4, Social networks}; {5, . L
. : . ; professional publications}; {2,3,4,5,7,8,
variable information Personal contact}; {6, Professional Other}
publications}; {7, Banks}; {8, Other}
Indgpendent Gender {1, Female}; {2, Male} Categorical variable - {1, Female}; {2,
variable Male}
Independent {1, First year}; {2, Second year}; {3, Dichotomous variable - {1,2,3,
<p Year of study Third year}; {4, Fourth year}; {5, Undergraduate level}; {4,5, Graduate
variable .
Fifth year} level}
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Variable Variable name Original measurement scale Recoding
status
Independent Belief in privacy {1, No 1mpact}; {2, Low }mgact}; 3, Dichotomous variable - {1,2,3, Low to
concerns compared | Moderate impact}; {4, Significant X .
/ Dependent . moderate perceived threat}; {4,5, High
. to other payment impact}; {5, Complete threat to .
variable . perceived threat}
methods privacy}
{1, Not at all important}; {2, . . }
Independent | Measure - Digital Slightly important}; {3, Moderately E)lilgg(;f;?:isr:lal:?gzce{}?,{i’% If_?iwh
variable signature important}; {4, Very important}; {5, importance) p 5 14,5, Hig
Extremely important} P
{1, Not at all important}; {2, . .
Independent | Measure - Slightly important}; {3, Moderately glilgazgﬁ:?mvag?gzge{}},{i?g I]i(I)iwh
variable Biometrics important}; {4, Very important}; {5, importance} P 3 %2, TUg
Extremely important} P
easure - : . 1S ichotomous variable - {1,2,3, Low
I M {1, Not at all important}; {2 Dich ble - {1,2,3, L
ndependent A Slightly important}; {3, Moderately . . .
R Authorisation X . to moderate importance}; {4,5, High
variable important}; {4, Very important}; {5, .
control ; importance}
Extremely important}
{1, Not at all important}; {2, . .
Independent | Measure - Slightly important}; {3, Moderately glﬂgazgﬁ:?mvargizsge{}},{i?; I;;)iwh
variable Encryption important}; {4, Very important}; {5, importance} P P %o, Tg
Extremely important} P
{1, Not at all important}; {2, . .
Independent | Measure - Slightly important}; {3, Moderately glilg;iﬁﬁsfgagigzce{}.l’{i% ]]fiwh
variable Pseudonymisation important}; {4, Very important}; {5, importance} P 3 %9, Tg
Extremely important} P

Note: Questionnaire items were adapted for research purposes based on the following sources: Deutsche Bundesbank
(2024); Tronnier et al. (2022); Deutsche Bundesbank (2021).

Source: Compiled by the authors

The descriptive statistics of the variables indicate
several key characteristics of the respondents. The
variables related to the use of financial technol-
ogy have the highest value (M=4.20, SD=0.867),
indicating frequent use by the respondents. Se-
curity measures, in particular authorisation con-
trol (M=4.17, SD=1.096), encryption (M=4.16,
SD=1.106), and biometric authentication (M=4.15,
SD=1.110), were rated highly, indicating a high level
of sensitivity to the security aspects of the digital
euro. The variables describing the perceived com-
plexity of using the digital euro (M=2.27, SD=1.028)
and familiarity with the concept of the digital euro
(M=2.50, SD=1.008) had the lowest mean scores,
indicating a relatively low perceived complexity but
also limited familiarity with the concept itself. The
analysis of distribution asymmetry shows a pre-

dominant negative asymmetry for variables relating
to security measures and the use of fintech, indicat-
ing that most respondents rate these aspects highly.
Conversely, a positive asymmetry was found for the
intention to use the digital euro (skewness=0.690),
indicating significant reservations about immediate
adoption. Most of the variables showed a slightly
negative kurtosis, which indicates a slightly larger
dispersion compared to the normal distribution.

The descriptive analysis shows an intriguing pat-
tern: respondents express major concerns about
privacy protection while at the same time being in
favour of technical security measures such as au-
thorisation control, encryption and biometric au-
thentication. In the context of the digital euro, this
paradox suggests that technical solutions alone are
not enough to gain the trust of users.
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Table 2 Descriptive statistics

N Minimum | Maximum | Mean S.t d'. Skewness Kurtosis
Deviation
Variable
.. .. .. .. .. ... | Std. .. | Std.
Statistic | Statistic Statistic | Statistic | Statistic | Statistic Statistic
Error Error
Intention to use
Dig EUR 150 1 4 2.48 .880 .690 .198 -.621 .394
Privacy concern 150 1 5 2.97 1.223 .064 198 -.863 .394
Belief in lower 150 1 5 2.90 1.122 -176 | 198 | -806 | .394
transaction cost
Belief in greater
security compared | 150 1 5 3.29 1.051 -.633 198 .044 .394
to cryptocurrencies
Belief in complexity
150 1 5 2.27 1.028 .384 .198 -.512 .394
of use
Familiarity with | 5, 1 5 250 | 1.008 209 | .198 |-261 | .394
Dig EUR . . . . . .
Use of financial 150 2 5 4.20 867 -1.027 |.198 | 520 394
technology
Importance of cash | 150 1 5 3.33 1.028 -.106 .198 -.393 .394
Year of study 150 1 5 3.54 1.359 -.532 .198 -.831 394
Belief in privacy
concerns compared | 5, 1 5 2.95 992 -240 | 198 | -158 | .394
to other payment
methods
Measure - Digital | 5, 1 5 3.98 1.261 -980 | .198 |-151 | .394
signature
Measure - 150 1 5 4.15 1.110 -1.085 |.198 |.177 394
Biometrics
Measure -
Authorisation 150 1 5 4.17 1.096 -1.082 .198 .103 .394
control
Measure - 150 1 5 4.16 1.106 1107 |.198 | .243 394
Encryption
Measure - 150 1 5 3.85 1.167 -687 | .198 |-384 | .39%4
Pseudonymisation

Source: Compiled by the authors

The distribution of responses for the main depend-
ent variables of the study, which provide an insight
into the attitudes and perceptions of students of the
Faculty of Economics, Business and Tourism, Uni-
versity of Split, with regard to the digital euro. The
analysis focuses on two main variables: the inten-
tion to use the digital euro and the belief that the
use of the digital euro is associated with privacy
risks.

According to the survey results, 60% of respondents
stated that they would use the digital euro, but only
after some time. A smaller proportion, 6%, stated
that they would use the digital euro as soon as it is
available, indicating a degree of confidence in this
new technology and digital currency. Conversely,
14% of respondents indicated that they would not
use the digital euro, while 20% remained unclear
about its use.
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Figure 1 Distribution of responses regarding the intention to use the digital euro

I'm not sure

20%

Yes, immediately - 6%

0% 10% 20%

Source: Compiled by the authors

Respondents believe that the digital euro could
jeopardise their privacy and see it as a potential
risk to the protection of personal data, which could
be an obstacle to wider adoption. According to the
data collected, 73.4% of respondents believe that

30%

40% 50% 60% 70%

the use of the digital euro could moderately, signifi-
cantly or completely compromise or threaten their
privacy. Conversely, only 26.7% believe that this im-
pact would be negligible or non-existent.

Figure 2 Distribution of responses regarding the belief'in a threat to privacy from the use of the digital

euro compared to other means of payment

B 5%

Completely compromise privacy
Significant impact

Moderate impact

Slight impact

It would not have an impact

P 0%

0% 5% 10%  15%

Source: Compiled by the authors

3.2 Methods of data analysis

In this study, several statistical methods were used
to analyse the collected data. Binary logistic regres-
sion was used to identify the main determinants in-

I—— 2
I 4o

LR

20%  25%  30% 35% 40% @ 45%  50%

fluencing students’ intention to use the digital euro.
Logistic regression is particularly well suited for
modelling dichotomous (binary) outcomes and al-
lows the assessment of relationships between mul-
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tiple independent variables and a binary depend-
ent variable through odds ratios, which indicate
the probability of an outcome based on changes in
the predictor variables (Strzelecka et al., 2020; Sza-
franiec-Siluta et al., 2022).

A stepwise forward likelihood ratio method was
applied, with variables entered sequentially accord-
ing to the significance criteria (p < 0.05 for inclu-
sion and p > 0.10 for exclusion). The discriminatory
power of the logistic regression model was assessed
using a receiver operating characteristics (ROC)
analysis, focusing on the ROC-AUC (area under
the curve) indicator. AUC values above 0.5 signal
good model performance (Strzelecka et al., 2020;
Szafraniec-Siluta et al., 2022).

In order to provide additional confirmation of the
estimates, chi-square tests were performed to ana-

Table 3 Omnibus test of the model

lyse the statistical significance of the relationship
between the intention to use the digital euro and
the independent variables. All statistical analyses
were conducted in IBM SPSS Statistics, version
29.0.

4. Research findings

4.1 Determinants of digital euro acceptance

The first model, which is tested by a binary logistic
regression analysis, contains the following variables
in addition to those shown in Table 3: Privacy con-
cerns, Belief that the digital euro is more secure than
cryptocurrencies, Perceived complexity of use, Use of
financial technology, Year of study, Sources of infor-
mation (university courses or professional publica-
tions) and Gender, that are excluded by the forward
stepwise method.

q ] -2 Log Cox & 2 2
Step Variables in the model likelihood Snell R? Nagelkerke R X p-value
1 Belief in privacy concerns compared to | 17, ¢}, 0.111 0.154 17.699 | <0.001
other payment methods
2 Importance of cash 163.993 0.172 0.238 28.317 | <0.001
3 Belief in lower transaction cost 154.189 0.224 0.311 38.122 | <0.001
4 Familiarity with the digital euro 148.351 0.254 0.352 43.960 < 0.001
Source: Compiled by the authors
Table 4 Final regression model parameters
Predictor Description B SYES Wald df Sig. Exp(B) | 95% C.I for Exp(p)
Belief in privacy
X, concerns compared to 1.627 | 0.447 13258 |1 <0.001 | 5.090 [2.120 - 12.223]
other payment methods
X, Importance of cash 1.542 | 0.424 13242 |1 <0.001 | 4.674 [2.037 - 10.726]
X, Belie in lower -1375 | 0486 | 8000 |1 [0.005 |0.253 | [0.097-0.656]
transaction cost
X, Familiarity with the 1643 [ 0751|4791 |1 0029 |0193 | [0.044-0.842]
igital euro
Constant -1.448 |1.146 1.594 1 0.207 0.235 /

Source: Compiled by the authors

The model explains between 25.4% (Cox and Snell
R?*) and 35.2% (Nagelkerke R®) of the variance in
the intention to use the digital euro. The Hosmer-
Lemeshow test confirms a good fit of the model to

the data (x> = 8.576, df = 6, p = 0.199), according
to Hosmer et al. (1997), as the model is considered
a good fit if the p-value is greater than 0.05, indi-
cating that there are no significant discrepancies

320 B EKONOMSKI VJESNIK / ECONVIEWS

Vol. 38, No. 2 (2025), pp. 313-327



Kovad, D. et al.: Determinants of digital euro acceptance among students: The role of privacy concerns and the limitations of security

measures

between predicted and observed values within the
prediction deciles. The classification accuracy of
the model is 76%, the specificity is 80.8%, and the
sensitivity is 66.7%.

The theoretical logistic regression model is ex-
pressed as follows:

logit(p) = -1.448 + 1.627X1 + 1.542X2 -
1.375X3- 1.643X4.

Respondents who perceive a high threat to privacy
from the digital euro compared to other means of
payment are 5 times more likely not to use it than
respondents who perceive a low to medium threat
[B=1.627, Exp(p)=5.090, p<0.001]. Respondents
for whom cash is very important are 4.7 times
more likely not to use the digital euro [B=1.542,
Exp(p)=4.674, p<0.001] than respondents who con-
sider cash less important. The model suggests that

the threat to privacy and the importance of cash are
the biggest barriers to the adoption of the digital
euro. Conversely, belief in the efficiency of trans-
actions and familiarity with the digital euro are fa-
cilitating factors. Individuals who believe that the
digital euro reduces transaction costs are 74.7% less
likely to reject it [p=-1.375, Exp([3)=0.253, p=0.005],
and individuals who are better informed about the
digital euro are 80.7% less likely to reject it [B=-
1.643, Exp(B)=0.193, p=0.029].

Additional confirmation of the model quality was
obtained by the ROC analysis. The area under the
curve (AUC) was 0.777 ~ 0.8 (SE = 0.041; p < 0.001;
CI95% = [0.696 - 0.857]), indicating a very good
discriminatory ability of the model according to
Fawcett (2006) and Hosmer et al. (2013), which ac-
curately distinguishes between students who intend
to use the digital euro and those who do not.

Figure 3 ROC curve for predicting the intention to use the digital euro
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To further examine the robustness of the binary
logistic regression results, chi-square tests for in-
dependence were performed to examine bivari-

0s& 1.0

ate relationships between the dependent variable,
intention to use the digital euro, and individual
predictor variables. In contrast to logistic re-
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gression, which simultaneously controls for the
effects of multiple predictors, chi-square tests
allow the identification of potentially significant
relationships at the level of individual variables,

independent of others. This provides a more
comprehensive insight into the data patterns and
confirms the results obtained with the multidi-
mensional model.

Table 5 Chi-square test results for associations with the intention to use the digital euro

Variable X2 value p-value Cl(:) I;?:g:ei::;:ir;jy
[]f:;i;f eirl;ltlinrievteilcoydcsoncerns compared to other 18.997 <0.001 Yes
Importance of cash 14.61 < 0.001 Yes
Belief in lower transaction cost 6.551 0.01 Yes
Familiarity with the digital euro 4.229 0.04 Yes
Privacy concerns 14.441 <0.001 No
Perceived complexity of use 9.638 0.002 No
Opposition to digital money 9.037 0.003 No
Perceived security (digital euro is more secure) 6.805 0.009 No
Belief in security compared to cryptocurrencies 4.015 0.045 No

Source: Compiled by the authors

4.2 Concerns about privacy and the limits of security
measures

Having established that privacy concerns are the
most important predictor of the intention to adopt a
digital euro, in this analysis we investigated whether
technical security measures that can provide great-
er privacy protection can effectively mitigate these
concerns. A binary logistic regression using a for-

ward stepwise method (likelihood ratio) examined
the effects of security measures on students’ con-
cerns about using the digital euro. The measures
were the digital signature, biometrics, authorisation
control, encryption and pseudonymisation.

The logistic regression results showed that none of
the security measures made statistically significant
contributions to the model (p > 0.05).

Table 6 First selection results for security variables in logistic regression

Variable Score df p-value
Measure - Digital signature 0.743 1 0.389
Measure - Biometrics 1.112 1 0.292
Measure - Authorisation control 0.135 1 0.713
Measure - Encryption 0.024 1 0.878
Measure - Pseudonymisation 0.944 1 0.331

Source: Compiled by the authors

Chi-square tests confirmed these results and also

showed no statistically significant correlations be-

tween the technical measures mentioned and pri-
vacy concerns.
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These results indicate that the perception of pri-
vacy is not significantly influenced by the avail-
able technical security measures, confirming the
paradox identified earlier: Although technical
security measures are highly rated, these meas-
ures do not adequately address privacy concerns.

This emphasises the need for further research
on other potential factors influencing privacy
concerns, such as institutional trust and regula-
tory assurances, which are crucial for overcom-
ing perceived risks among potential users of the
digital euro.

Table 7 Chi-square test results for the relationship between security measures and privacy concerns

Variable X’ value p-value Cl(:) ;?;?lei;;:zxy
Measure - Digital signature 0.743 0.389 No
Measure - Biometrics 1.112 0.292 No
Measure - Authorisation control 0.135 0.713 No
Measure - Encryption 0.024 0.878 No
Measure - Pseudonymisation 0.944 0.331 No

Source: Compiled by the authors

The results indicate that students’ perception of pri-
vacy is not significantly influenced by the available
technical security measures. These results support
the previously identified paradox from the analysis:
Although students express a high degree of impor-
tance regarding technical security measures, these
measures do not explain their privacy concerns.

5. Discussion

The research results confirm the original assump-
tions. Students recognised the potential benefits of
the digital euro, such as faster and cheaper transac-
tions, but at the same time viewed risks to privacy
as a major barrier. The logistic regression analysis
revealed that perceived privacy threat, importance
of cash, confidence in transaction security, and
familiarity with the digital euro were significant
predictors of adoption. The ROC analysis also con-
firms the strong discriminatory power of the model
(AUC = 0.777), with concern for privacy proving to
be the most significant predictor compared to other
payment methods. The results of this study are con-
sistent with the Deutsche Bundesbank (2024) and
the European Data Protection Board (2023), both
of which emphasised data protection as a key factor
for the introduction of the digital euro.

The results also indicate that technical security
measures such as biometric authentication, digi-
tal signatures, encryption and pseudonymisation
do not significantly reduce privacy concerns. This

suggests that technical protection measures alone
are not sufficient to improve the acceptance of the
digital euro (Jabbar et al.,, 2023; Lee et al., 2021).
Concerns about surveillance and misuse of person-
al data cannot be addressed by technology alone,
but point to the need for stronger institutional data
control. In this respect, the findings support previ-
ous work by the European Data Protection Board
(2023) and Panetta (2021), emphasising that insti-
tutional safeguards and oversight mechanisms are
essential for the public acceptance of central bank
digital currencies.

Another important result concerns the role of fa-
miliarity. Students reported relatively low levels
of knowledge about the digital euro (mean score
2.5 on a five-point scale). Our analysis shows that
greater familiarity is associated with a higher like-
lihood of adoption, highlighting that privacy sen-
sitivity is partly shaped by knowledge gaps. This is
consistent with earlier findings, which underline
the need for education (Horvath, 2023) and trans-
parent communication of institutional safeguards
to build user trust (Bijlsman et al., 2023).

The model analysed also takes into account the
characteristics of the sample. While gender is not
statistically significant in the regression model, it
may still be important to understand the observed
strong sensitivity to privacy, as 70% of respondents
were female. According to van der Cruijsen and
Broekhoff (2024), women tend to be more afraid
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of the digital world and have less knowledge about
payment fraud. In contrast, men are more inclined
to adopt new digital payment instruments. In terms
of their year of study, the majority of participants
were in their senior year of study (the third to fifth
year of study, 80%). Although gender and year of
study do not have a statistically significant influence
on the intention to use the digital euro, this struc-
ture may have influenced perceptions, as students
who are more familiar with economic and financial
concepts may be better able to assess the impact
of the digital euro, especially when weighing up its
benefits and risks.

The results support the view that the adoption of
the digital euro depends precisely on the confidence
that its implementation avoids privacy concerns,
and that this cannot be achieved through technical
design solutions alone. From a theoretical perspec-
tive, acceptance depends on the integration of in-
stitutional, legal and social safeguards that address
privacy issues, combined with education and com-
munication strategies that support the adoption of
the digital euro. The interplay of institutional trust
and public understanding therefore proves to be a
key prerequisite for the acceptance of central bank
digital currencies. From a theoretical perspective,
the results support the notion that the implementa-
tion of the digital euro must not only provide tech-
nical solutions, but also institutional, legal and soci-
etal guarantees for the protection of privacy.

5.1 Policy and practical implications

In line with the research results, the implementa-
tion of the digital euro must prioritise strength-
ening user trust. This requires embedding data
protection principles into its architecture. Such
an approach includes enabling anonymous trans-
actions for smaller amounts, establishing strict
limits on data collection and access, and ensuring
independent oversight. Beyond technical design,
transparent communication with citizens on both
the legal and institutional safeguards, as well as the
broader benefits of introducing the digital euro, is
of critical importance.

Both the European Union and Croatia are already
moving in this direction. At the European level,
the digital euro project is in its active preparation
phase (November 2023 - October 2025) and repre-
sents the central framework for national strategies,
including Croatia’s. This process explicitly empha-
sises “privacy by design” principles, with ongoing

consultation on the appropriate level of transaction
anonymity, proportionality of data use, and insti-
tutional supervision (European Data Protection
Board, 2023). In the Croatian context, alignment
with these standards will be crucial, but national
authorities must also ensure that European-level
guarantees are communicated in an accessible and
locally relevant manner.

The findings of this study further suggest that famil-
iarity with the digital euro is important. Therefore,
public communication (educational campaigns) co-
ordinated at the EU level should be implemented
locally. Such campaigns should clearly explain who
has access to transaction data, under which legal
basis, and what protections are available. Com-
munication strategies should not only highlight
technological safeguards but also underline legal
protections and institutional guarantees against the
misuse of personal data. In Croatia, the Croatian
National Bank (HNB) should take a leading role in
carrying out public communication efforts aimed at
improving familiarity with the digital euro.

Finally, evidence-based pilot projects and systemat-
ic reporting practices are necessary to complement
the existing technical and legal infrastructure for
the digital euro. Public reporting of pilot outcomes,
covering adoption rates, privacy-related incidents,
and user comprehension, would build trust through
verifiable evidence rather than abstract assurances.
Such an integrated approach to policies and meas-
ures directly responds to the insights from this
study, according to which trust and familiarity with
the digital euro emerge as decisive conditions for
wider acceptance.

5.2 Limitations of the research and future research
directions

Despite its contributions, this study has several
limitations that should be acknowledged. First, the
research was conducted on a student population of
economics majors. While this group is relevant given
their potential role as future users of the digital euro
and their relatively high level of financial literacy,
the results cannot be fully generalised to the wider
population. Older citizens or those with lower levels
of digital literacy, different payment habits, and less
confidence in using new technologies may perceive
the risks and benefits of the digital euro differently,
and ultimately display different levels of willingness
to adopt it. Future research should therefore aim to
broaden the sample to include other age, education-
al, and socio-economic groups, thereby allowing for
more meaningful comparisons.
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Second, the role of broader socio-psychological fac-
tors, such as institutional trust, risk aversion, and
overall digital literacy, requires deeper investigation,
as these may be closely linked to intentions to adopt
the digital euro. The introduction of the digital euro
represents not only a technological, but also an insti-
tutional and societal change. Future studies should
therefore explore how different dimensions of trust,
whether in central banks or in technological solu-
tions, shape attitudes towards adoption.

Third, longitudinal and cross-country comparative
research would be particularly valuable for tracing
how perceptions of privacy and acceptance of the
digital euro evolve over time. Such studies could
provide insight into the dynamics of public trust
and user attitudes under the influence of institu-
tional and regulatory developments.

Finally, further research should also assess the effec-
tiveness of public communication strategies aimed
at familiarising citizens with the concept and func-
tions of the digital euro. An open question remains
whether such communication can lead to behaviour-
al change and long-term acceptance. Addressing this
issue would allow for a more precise evaluation of
which combination of regulatory measures, institu-
tional guarantees, and educational approaches most
effectively builds trust in the digital euro.

6. Conclusion

This study focused on the analysis of the factors in-
fluencing the acceptance of the digital euro among
students, with particular attention to privacy con-
cerns and perceptions of security measures. The
results of the binary logistic regression model in-
dicate that perceived risk to privacy, importance of
cash, confidence in the security of transactions and
familiarity with the concept of the digital euro sig-
nificantly influence attitudes towards its adoption.
At the same time, the proposed security technolo-
gies showed no significant impact on reducing pri-
vacy concerns, indicating a limited understanding
of technical security solutions.

Students who reported higher levels of familiarity
were substantially more likely to express an inten-
tion to adopt the digital euro. Given that the re-
search population consisted of economics students,
many of whom were in advanced stages of study,
this finding suggests that exposure to financial and
economic concepts can enhance understanding
and lower perceived barriers to adoption. At the

same time, the results indicate that even within a
population expected to possess relatively high fi-
nancial literacy, average familiarity with the digital
euro was only moderate. This signals a gap between
general economic knowledge and awareness of spe-
cific financial innovations, a gap that may be even
wider in the general population.

The second model showed that no single techni-
cal solution has a statistically significant effect on
privacy concerns related to the intention to use the
digital euro. Even more advanced technical meas-
ures failed to lessen concerns of privacy. Thus,
alongside understanding and overcoming the lim-
its of technical fixes, the institutional-regulatory
framework plays an important role in encouraging
the adoption of the digital euro by lowering the per-
ceived privacy risk.

The acceptance of the digital euro does not depend
solely on addressing privacy concerns through in-
stitutional and regulatory frameworks, but also
on building knowledge about the currency itself.
Among economics students, familiarity with the
digital euro emerged as a one of the key factors fa-
cilitating adoption. Public communication and the
dissemination of information aimed at increasing
awareness of its functions and benefits are there-
fore indispensable components of a successful in-
troduction strategy. For policymakers, this under-
scores the need for a holistic approach: combining
legal and institutional guarantees for privacy with
sustained efforts to raise public awareness and un-
derstanding of the digital euro as a complement to
cash and a reliable means of payment.

Although this study provides valuable insights into
the attitudes of economics students towards the
adoption of the digital euro, several limitations
should be acknowledged. The reliance on a student
population limits the generalisability of the find-
ings, as older groups or those with lower levels of
digital and financial literacy may perceive risks and
benefits differently, and ultimately display varying
intentions to adopt the digital euro. Future research
should therefore include more diverse demographic
and socio-economic samples and track changes in
attitudes over time, particularly as the ECB moves
closer to potential issuance. In addition, broader
factors such as institutional trust, digital literacy,
and the effectiveness of educational interventions
deserve closer examination in order to understand
how they shape the long-term acceptance of the
digital euro.
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