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1. Introduction

In recent years, the use of cash has steadily declined across Europe, and digital payment
systems have gained increasing prominence.! Many people are gradually adapting to
new forms of transactions, such as contactless payments, mobile wallets, and online
platforms. However, the rapid digitalization of the financial sector has not been driven
primarily by European actors. Most of the widely used digital payment solutions - Pay-
Pal, Apple Pay, and others - are operated by non-European companies. This dominance
of foreign providers raises important strategic concerns for the European Union, as it
threatens the EU’s sovereignty and power position (e.g. circulating capital, interopera-

bility, etc.) in the global financial market.

Therefore, “we need to prepare our currency for the future” said Christine Lagarde,
president of the ECB.? In line with similar developments by other central banks around
the world, the ECB has announced plans to introduce a central bank digital currency,
referred to as the digital euro. This new form of currency is envisioned as a complement
to physical cash, not a replacement. It will be distributed by the ECB, accessible to
every citizen, and mostly operated through a digital wallet or offline cards. The digital
euro aims to offer a secure, reliable, and sovereign alternative to existing digital pay-

ment systems, while preserving core values such as privacy and financial inclusion.

Despite its technological promise and policy rationale, public reception of the digital
euro remains cautious. Surveys conducted across Europe have shown that a substantial
share of citizens are reluctant to embrace the idea of a central bank digital currency.
Only in June 2024 did a Bundesbank survey show that 49% of German citizens would
definitely or probably not use the digital euro.® Similarly, half of the respondents inter-
viewed in Austria oppose the digital euro, and of those who are interested, half still
emphasise the importance of traditional cash.* Across various, international studies on
aversion toward this type of currency, four recurring aversion factors have been identi-
fied: concerns about financial implications, a lack of understanding, perceived useless-

ness and ease of use, and issues of trust and data security.

I Cf. Auer, R. / Bohme, R. (2020), p. 96
2 Cf. European Central Bank (2023)

3 Cf. Bundesbank (2024)

4 Cf. Abramova, S., et al. (2022), p. 31



Looking back in history, this is not the first time the ECB has faced resistance in the
context of currency innovation. In 2001, just months before the euro was physically
introduced, the public debate on the new currency in many European countries was
dominated by fear, and skepticism. In Germany, support for the new currency hardly
exceeded 50% of the population (62% for western, 50% for eastern Germany).’ Nev-
ertheless, the ECB proceeded with its plan, and over time, public opinion shifted. In
2023, the euro is the second most widely used currency in the world, and a clear ma-

jority of Germans, 76%, support its continued use.®

This historical trajectory raises an important question: Can the public resistance toward
the digital euro be better understood - and potentially overcome - by looking at the
lessons from the original euro introduction? While these two currency innovations dif-
fer in some aspects, they share a fundamental similarity: both represent a major insti-
tutional and cultural shift in how Europeans perceive and use money. Given this paral-
lel, it seems logical to re-examine the 2002 euro introduction in order to better under-
stand the current challenges and derive practical insights for policymakers. Surpris-
ingly, this connection has not been explored in academic literature yet. This thesis aims
to fill that research gap by analyzing for the German country how to overcome innova-
tion resistance by identifying strategic lessons from the euro s introduction 2002 for the

digital euro implementation.

In order to answer that question, the thesis is backed by innovation resistance theory, a
part of innovation research which examines why individuals and groups oppose new
technologies or systems, even when these innovations offer potential benefits. Apply-
ing this framework to the case of the digital euro allows for a deeper understanding of

the four identified barriers that shape public attitudes toward financial innovation.

The thesis is structured into three main sections. First, the analytical background is
presented, focusing on innovation resistance theory and the distinction between active
and passive resistance. This is followed by an overview of the two currency innovations
under analysis: the euro introduction and the digital euro. For each case, the develop-

ment of public attitudes toward the respective currency is also examined.

The second part outlines the methodological approach. A qualitative analysis of recent

case studies on the digital euro identifies the four mentioned key aversion factors.

> Cf. Isengard, B. / Schneider, T. (2002), p. 498
¢ Cf. European Commission (2025)



These are then compared with public attitude to the euro introduction through a quan-
titative analysis of panel data from 2001. As existing literature suggests a strong influ-
ence of demographic characteristics, e.g. gender or age, on attitudes toward innovation,

these variables are also included in the analysis.

Third, the data is examined through descriptive statistics, correlation analysis, and lo-
gistic regression, followed by an interpretation of the results and a direct comparison
with the aversion landscape surrounding the digital euro. The thesis concludes by dis-
cussing practical implications for policymakers and stakeholders involved in the digital
euro project. By drawing connections between past and present, the study aims to con-
tribute to a more informed and strategically grounded implementation of future mone-

tary innovations in Europe and fill the present research gap.



2. Analytical Background

2.1 Innovation resistance

Studies show extremely high innovation failure rates of 50% to 90%, often due to re-
sistance from future end users.” To address these challenges, particularly in adopting
new monetary systems like the digital euro, it is essential to understand the concept of
innovation resistance and its impact on public acceptance. Thus, the following chapter
will focus on innovation resistance theory (IRT) and discuss the model of active vs.

passive resistance.

2.1.1 Concept of innovation and currency implementations

Innovation plays a crucial role in shaping industries, businesses, and societies. Its sig-
nificance has grown at both corporate® and governmental levels®, as it addresses social
and economic challenges while providing long-term competitive advantages.' How-
ever, despite its importance, there is no unified definition of innovation in the literature,
as the term encompasses various interpretations. Generally, innovation refers to the
process of introducing new products, services, or technologies.!! Schumpeter, a key
figure in innovation theory, emphasized that innovations are not only novel but also
disrupt existing systems, leading to creative destruction.!'? This process is fraught with
uncertainty, risk, and complexity, as it often challenges the status quo and creates sig-

nificant changes.'?

Especially at governmental level, implementing such innovations presents several eco-
nomic and political challenges, influenced by regulatory frameworks, public trust, and
communication strategies.'* Moreover, governments are often risk-averse, with a ten-
dency to prioritize stability and gradual change over disruptive innovations leading to
displeasure in the society. This makes the introduction of new monetary systems like

the euro or the digital euro particularly challenging, as the policymakers must navigate

’Cf. Heidenreich, S. / Spieth, P. (2013), p. 878

8 Cf. Zeb, A., et al. (2021), p. 661

o Cf. Hauschildt, J., et al. (2016), p. 24

10 Cf. Distanont, A. / Khongmalai, O. (2020), p. 20

' Cf. Sammerl, N. / Wirtz, B. / Schilke, O. (2008), p. 133

12 Cf. Barros, R. S. / Da Ferreira, A. M. D. S. C. (2019), p. 6
13 Cf. Franken, R. / Franken, S. (2023), p. 321

14 Cf. Koch, P. / Hauknes, J. (2005), p. 19



both societal expectations, which will be the focus of this study, and regulatory com-

plexities.'®

This is where aversion comes into play. According to S. Talwar, “consumer resistance
to innovation is one of the main causes behind the market failure of innovations”.'®
That phenomenon, called innovation resistance, refers to the reluctance of individuals
or groups to adopt new ideas or technologies, often preferring to maintain the status
quo due to a reluctance to embrace changes that conflict with their established beliefs
or practices.!” Kaur et al. concluded that there are two contributing to innovation re-
sistance: functional barriers (e.g., usage, value and risk barriers) and psychological bar-

riers (e.g., image and tradition barriers). '® Each of these factors plays a significant role

in shaping public aversion to the introduction of the euro and the digital euro.

In this research project, both the euro and the digital euro can be seen as innovations.
The euro, introduced as a transnational currency, disrupted existing national currencies,
while the digital euro, a planned central bank digital currency (CBDC), aims to further
modernize payment systems. While the euro was ultimately successful'®, it was met
with significant resistance. Today, demonstrations in Poland*® and controversial theo-
ries spread via social media®! reflect similar resistance to the digital euro. These con-
cerns highlight the challenges of government-led innovation in monetary systems and

seem to be a perfect example for the analysis of innovation resistance factors.

2.1.2 Active vs. passive innovation resistance

IRT offers a comprehensive framework for understanding the barriers individuals face
when confronted with new innovations. One key concept developed by S. Heidenreich
differentiates between active and passive innovation resistance.?? Both forms of aver-
sion result in reluctance to adopt innovations, but they are driven by distinct psycho-

logical and situational factors.

Active innovation resistance occurs when consumers consciously reject an innovation

t.23

after actively engaging with it.”> This rejection is typically based on functional,

15 Cf. Koch, P. / Hauknes, J. (2005), p. 19
16 Cf. Talwar, S., et al. (2020), p. 286
17 Cf. Kaur, P, et al. (2021), p. 1747
18 Cf. ibidem, p. 1747
19 Cf. Fluch, M. / Schlégl, S. (2012), p. 56
20 Cf. Tassev, L. (2025)
21 Cf. Reveland, C. / Siggelkow, P. (2025), p. 1
22 Cf. Heidenreich, S. / Handrich, M. (2015), p. 880
2 Cf. ibidem, p. 881
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product-specific barriers, such as the innovation’s perceived complexity or lack of ad-
vantage over existing alternatives. When an innovation fails to meet the consumers'
needs, preferences, or values, they reject it after evaluating its potential drawbacks. In
the context of CBDC:s, active resistance might emerge from concerns over data privacy

or the complexity of adapting to digital payment systems.

Passive innovation resistance, on the other hand, is an unconscious reluctance to adopt
an innovation, not arising from a deliberate evaluation. Instead, it stems from habit or
satisfaction with the status quo, thus psychological barriers.?* Individuals exhibiting
passive resistance do not actively oppose the innovation; rather, they remain indifferent
or hesitant due to their attachment to existing systems. This resistance typically occurs
early in the adoption process. For instance, many may resist the digital euro simply
because they are content with traditional cash payments or familiar digital systems like

PayPal or Apple Pay.?

The distinction between active and passive resistance is particularly relevant when con-
sidering the euro introduction and the digital euro. A study on 3D printing adoption
illustrates how passive resistance, linked to an individual’s predisposition to avoid
change and satisfaction with the status quo, can initially affect the evaluation of the
innovation.?® According to Villanueva, passive resistance precedes active resistance,
and its intensity directly influences later evaluations and acceptance. This aligns with
the case of the euro and digital euro, where initial satisfaction with existing monetary
systems could hinder the public's openness to these financial innovations. As the 3D
printing study demonstrates, passive resistance can evolve into active resistance when
consumers actively evaluate the innovation, leading to rejection based on perceived
risks and benefits.?” The theory is therefore crucial for understanding how different
types of resistance manifest and affect public acceptance of innovations like the euro
and digital euro. This also establishes a foundation for effective resistance mitigation

measures.

24 Cf. Heidenreich, S. / Spieth, P. (2013), p. 4
23 Cf. Faunce, L. / Arnold, M. / Fleming, S. (2023), p. 5
26 Cf. Villanueva Orbaiz, M. L. / Arce-Urriza, M. (2024), p. 1
27 Cf. ibidem, p. 13
6



2.2 The digital euro

Today, digital innovations have the potential to revolutionize large parts of our daily
lives, but at the same time, they face the greatest resistance from end users.?® Such an
innovation, the planned digital euro, a form of CBDC, should complement existing
cash and respond to the increasing demand for digital payment solutions. Nevertheless,
initial studies show low acceptance rates among future end-users, which explains its

relevance for the analysis of innovation resistance.

2.2.1 Digital euro implementation as alternative to cash

The development of payment services is moving towards a future in which digital trans-
action solutions are a fundamental part of our everyday lives. The use of mobile wallets
and online accounts for payments is becoming increasingly prevalent, while the use of
cash is declining rapidly, not only in Germany but across the globe. Statistics show a
significant decline in the percentage of cash transactions in the eurozone, from 79% in
2016 to 59% in 2022.%° Money serves two primary functions: as a medium of exchange
and as a store of value.’® Cash, particularly, has long been the standard for fulfilling
these roles in traditional monetary systems. However, as the financial landscape
evolves, new digital solutions have been proposed to fulfil the same functions as phys-
ical cash.’! Now, a new digital solution for money has been proposed which has the
same characteristics as cash but is intended to function as an alternative currency rather
than as a replacement for cash. Central banks have begun issuing their own digital cur-
rency — known as central bank digital currency which describes “a currency in a digital
form that is issued by a central bank and is a liability of the issuing bank™*2. It operates
within a centralized infrastructure, unlike cryptocurrencies, which are decentralized

and not controlled by a central authority.

As many people still confuse CBDCs with cryptocurrencies, it is essential to distin-
guish between these two technologies.** While cryptocurrencies like Bitcoin operate
on decentralized, blockchain-based platforms without the oversight of central banks,

CBDCs are government-backed and issued within a centralized, proprietary

28 Cf. Talwar, S., et al. (2020), p. 287

2 Cf. Faunce, L. / Arnold, M. / Fleming, S. (2023), p. 4
30Cf. Lee, D. K. C./ Yan, L./ Wang, Y. (2021), p. 61

31 Cf. Popovic / Dragana (2018), p. 2

2 Cf. Ozili, P. K. (2023), p. 3

33 Cf. European Central Bank (2021), p. 16



infrastructure.’ This difference highlights the control and regulatory mechanisms cen-
tral banks maintain over their digital currencies. Besides that, there are two main types
of CBDC: wholesale CBDCs and retail CBDCs.*> Wholesale CBDCs are primarily
used by financial institutions for large-scale interbank transactions. In contrast, retail
CBDCs are designed for public use, enabling private citizens to engage in everyday
transactions.>® Given the focus of this thesis on public resistance from a private end-

users point of view, the analysis will focus exclusively on retail CBDC:s.

The general functionality of the new currency is consistent across all countries that are
working it. CBDCs are issued by the according central bank as digital tokens equivalent
to traditional money, distributed through commercial banks to end-users.*’” Citizens
store these tokens in digital wallets on their phone and use them for payments, trans-
ferring money, or purchasing goods. This system ensures easy access to digital currency
while maintaining regulatory oversight through intermediaries like commercial

banks.3®

Examining the current global landscape reveals the significant impact of CBDC on
financial markets worldwide. As of February 2025, 134 countries, representing 98% of
global GDP, are exploring CBDCs and three Countries, the Bahamas, Jamaica, and
Nigeria have already fully launched their digital currencies.** Moreover, 44 countries
are running pilots, including for example China's e-CNY, India's digital rupee, and
Sweden's e-krona. Central banks are motivated to issue CBDCs for several reasons: to
enhance payment efficiency, counter the decline of cash usage, and respond to the rise
of digital currencies.*’ Also, CBDCs enable better control over the money supply and
interest rates, improve financial inclusion, and provide an alternative to private digital

currencies like stablecoins.*!

In reaction to this rise of digital currencies, the ECB has also revealed its plan to intro-
duce a so-called digital euro, aiming to strengthen the euro’s global position. An-

nounced in 2019 by ECB President Christine Lagarde*’, the digital euro is of great

34 Cf. European Central Bank (2021), p. 4

35 Cf. Horvath, D. (2023), p. 2

36 Cf. Roelofs, B. (2023), p. 3

37 Cf. Faunce, L. / Arnold, M. / Fleming, S. (2023), p. 7

38 Cf. Abass, D. (2022), p. 8

39 Cf. Atlantic Council (2024)

40 Cf. Auer, R. / Bohme, R. (2020), p. 85

41 Cf. Gupta, S., et al. (2023), p. 2

42 Cf. Faunce, L. / Arnold, M. / Fleming, S. (2023), p. 2
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importance as it responds to the digitalisation of the payments industry, which would
be beneficial for consumers, as well as weakening non-European private payment so-
lutions such as PayPal or Alipay. Additionally, a digital euro enhances the ECB’s ability
to remain a global player on the financial landscape. Since November 2023, a two-year
preparation phase has been underway, involving experimentation, consultations with
other central banks, and a pilot launch planned for October 2025. The final public re-

lease is expected no earlier than 2027 or 2028.%

First proposal for a

Official decision of the ECB possible regulation on
on the implementationof the digital euro (Europ.
the project Commission) Release of a first pilot

Jul 2021 Jun 2023

Oct 2021

Start of the investigation Start of the 2-year Final go-live of the
phase & implementation of preparation phase digital euro for the
public consultations public

Figure 1: Timeline of the digital euro (own illustration, based on ECB data)

Despite the digital euro still being under discussion, the key functionalities and design
features have already been outlined. First, the ECB aims for it to be a complementary
currency to traditional banknotes, not a replacement.** Second, a €3,000 holding limit
should be imposed to prevent bank runs, and its offline functionality will promote fi-
nancial inclusion.* Lasty, transactions are planned to maintain anonymity, ensuring

that, like cash, they are not traceable by the central bank, protecting users' privacy.*

Central banks and policy makers are actively promoting the digital euro as revolution-
ary payment method for all citizens. Nevertheless, a survey of the Deutsche Bundes-
bank revealed that in 2024 half of the population (49%) is not willing to adopt the new
technology.*’ A recent article even called the digital euro a "digital diktat"*®. This out-
look is problematic for central banks, as the implementation of CBDC is an essential
undertaking to keep pace with technological advancements while maintaining a power

position in the banking and financial market.

43 Cf. Reveland, C. / Siggelkow, P. (2025), p. 1

4 Cf. Faunce, L. / Arnold, M. / Fleming, S. (2023), p. 7
45 Cf. Angeloni, 1. (2023), p. 4

46 Cf. European Central Bank (2024a)

47 Cf. Bundesbank (2024)

48 Cf. Reveland, C. / Siggelkow, P. (2025), p. 1



2.2.2 Aversion factors towards the digital euro

An extensive literature search resulted in 12 papers examining opinions on the intro-
duction of the digital euro and CBDCs in a period between 2020 and 2024. The homo-
geneous methodology used, with all studies collecting data through online question-
naires and interviews, enhances the comparability and reliability of the studies. An

overview of these papers is provided in annex 1.

The examined studies reveal the key drivers contributing to citizens' aversion towards
the introduction and usage of a digital currency. A geographical comparison of the find-
ings demonstrates that the diverse opinions expressed by respondents are not signifi-
cantly correlated with geographical factors or particularities. With the exception of
China, for which the criticism of the security and privacy aspects of digital payments
is less pronounced than in other nations*’, the driving forces behind resistance are sim-
ilar throughout the countries. It can therefore be assumed that the following analysis of
international studies can be applied to the implementation of the digital euro in the
eurozone, at least to a certain extent. The analysis identifies four primary factors that
contribute to the observed resistance and are further elaborated in the following para-

graphs.

2.2.2.1 Financial implications

Firstly, the less pronounced concern when it comes to CBDC relates to the financial
implications for the monetary system or one's own financial situation. In theory, during
a crisis, CBDC could potentially contribute to a bank run, leading to monetary insta-
bility.>® However, this risk is mitigated to a minimum by central banks through the

implementation of a holding limit.”!

This commitment of central banks likely contrib-
utes to the moderate aversion driven by financial concerns. Nevertheless, the cost of
usage remains a factor in the intention of private citizens. A 2021 ECB study found that
34% of respondents identified the absence of additional costs as the primary or second-
ary most important criterion for using the digital euro.”? In addition, one in five re-

spondents said that the digital euro should have instant payment functionality. Another

4 Cf. Sun, M./ Li, Z. (2024), p. 457
30 Cf. Esposito, L. (2022), p. 376
I Cf. Angeloni, 1. (2023), p. 4
32 Cf. European Central Bank (2021)
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study highlights the importance of interest rates on positive account balances. 26% of

respondents consider this as a key area for improvement in CBDC.>?

2.2.2.2 Lack of understanding

A more frequently cited issue, among those who could potentially utilise a CBDC is
their lack of comprehension meaning that the majority of citizens possess limited un-
derstanding of the technological concept and utilisation of a CBDC. M. Bijlsma con-
ducted a survey of 2,522 Dutch panel members, which revealed that public awareness
of CBDC has a significant impact on individuals' intention to use digital currency.>* He
concluded that “people who know more about CBDC have more intention of opening
a CBDC account”. Additionally, the survey realized by the Deutsche Bundesbank
with more than 2,000 participants shows that 59% of the respondents were previously
unaware of the digital euro. This is one main reason for the 49% of interviewees indi-
cating that they would probably or definitely not adopt the digital euro.’® However,
even the 51% of respondents with a basic knowledge about the digital euro showed
misunderstandings about the digital euro replacing cash. These findings are consistent
with those of D. Abass' study in Ireland, which demonstrated that educational attain-
ment and employment status are positively correlated with the probability of citizens
adopting CBDC. It appears that this number increases with higher education and
broader knowledge about the new currency.’’ Another paper raises the question of com-
munication, stating that responsible financial institutions did not manage it yet to
clearly share knowledge and ideas on the digital euro which results in an uninformed
society.’® To conclude, it can be said that a majority of the public lacks understanding
about CBDC functions and benefits, and hindered by insufficient communication from

institutions responsible for the digital euro.

2.2.2.3 Uselessness & ease of use

Subsequent to the lack of understanding, a considerable proportion of respondents ex-
hibit a perception of irrelevance with regard to the introduction of the digital euro. The
analysis of a survey commissioned by the Austrian Central Bank with 2,006 partici-

pants shows that most consumers (96% are “fully content” or “somewhat content™) are

33 Cf. Bijlsma, M., et al. (2021), p. 9
>4 Cf. ibidem, p. 17
55 Cf. ibidem, p. 21
36 Cf. Bundesbank (2024)
37 Cf. Abass, D. (2022), p. 19
38 Cf. Esposito, L. (2022), p. 372
11



already satisfied with existing payment methods.> As a result, only a minority antici-
pate personal advantages from a CBDC in Europe. A. Faunce further emphasises this
point by referencing competition with private sector offerings. Similarly to 1. An-
geloni® he points out that existing private solutions (e.g. Alipay or Paypal) are already
popular and provide similar benefits to the public.®! This is complemented by a German
study which has identified the "perceived benefits" as the most significant determinant
of the adoption of the digital euro.> Thus, a CBDC will only be attractive if it offers
users clear advantages, such as convenience, returns, costs, transaction speed, com-
pared to other payment systems.®* It should be noted that the reluctance to use CBDC
is further increased if the perceived benefits are also hampered by operational chal-
lenges or a perceived lack of ease of use.®* M. Sun highlights that social presence pos-
itively impacts both usefulness and ease of use, suggesting that CBDC adoption reluc-
tance decreases and perceived usefulness rises when the social network already uses
it.%> Since the perception of a CBDC’s uselessness and operational challenges are a
topic addressed in many surveys, it is among the top drivers contributing to public re-

sistance.

2.2.2.4 Trust & security

The last, but most significant, factor driving public aversion towards a CBDC is the
concern about its impact on safety, privacy, data protection and trust. All these variables
demonstrate the crucial role that a high level of trust plays, even acting as a precondi-
tion for its adoption.%® A variety of studies have reached the same conclusion: people
fear the abuse of data and place safety and security as number one priority when devel-
oping the digital currency.®’ This determining force is present regardless the country
and type of CBDC being introduced as evidenced by international studies from India,
Austria, South Korea, which all stress the importance of security and privacy.%® As Bal-

lasck & Paulick observe, 94% of their survey respondents ranked privacy as a very
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% Cf. Abass, D. (2022), p. 19
7 Cf. European Central Bank (2021), p. 22; Official Money and FInancial Institutions Forum (2020),
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important feature of payment instruments® which aligns with findings of the ECB in-
dicating that privacy protection is the most important characteristic for 41% of Euro-
pean respondents’’. It is evident that societal privacy concerns are primarily due to the
traceable nature of CBDCs and potential misuse of personal data’! which therefore re-
duces anonymity and transaction privacy’ expected by users. In addition to that, it is
argued that security concerns heavily influence the adoption of CBDC as many users
prioritize safety from fraud and theft.”® Those concerns have an even greater impact on
the probability of adoption when they appear together with the other aversion factors
explained before. A lack of technological and regulatory understanding coupled with a
mistrust in central banks operating without political and financial motivation reinforce
feelings of insecurity. Given that this point is addressed in a considerable number of
studies on resistance drivers and that entire studies are dedicated to this topic’* it can
be deduced that privacy concerns constitute the most significant factor contributing to

public aversion towards the digital euro and other CBDCs.

In order to draw strategic lessons for the digital euro, it appears logic to revisit the
historical case of the euro’s introduction and examine the public resistance encountered

at that time.

2.3 Introduction of the euro currency in 1999

25 years ago, the public debate on the introduction of the euro was even more pro-
nounced than it is now for the digital euro. Today, the euro is the second most widely
used currency globally, after the US Dollar.”® Its introduction in 1999 as part of the
European Monetary Union (EMU) replaced several national currencies like the
Deutsche Mark (DM), Spanish Peseta or the Franc. Although initial resistance was
high, the change represented both an economic shift and a political step towards greater

EU integration.”®
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2.3.1 Motivation and historical background

The concept of a unified European currency emerged after World War II, as European
nations sought economic integration to prevent future conflicts. Early steps towards
this integration included the establishment of the European Coal and Steel Community
and the Treaty of Rome. These early efforts laid an important groundwork for further

economic integration, eventually leading to the creation of a unified currency.

In 1979, the European Monetary System and the Exchange Rate Mechanism were es-
tablished to stabilize exchange rates between European currencies, enhance economic
coordination, and support long-term growth across the continent. These initiatives
served as stepping stones toward the visionary goal of a single European currency.’’
However, it was the Maastricht Treaty of 1991 that provided the final push toward the
adoption of the euro. This treaty committed 12 EU states to the creation of the EMU,
aiming for the elimination of exchange rate fluctuations within Europe and the align-
ment of currency policies.”® Moreover, the Maastricht Treaty defined strict economic
divergence criteria for countries seeking to adopt the euro, including requirements for
low inflation, controlled budget deficits, and sustainable national debt levels. This set
the stage for the euro’s formal introduction, with significant political and economic

implications not only for individual countries but for the EU as a whole.

Emission of the new currency had to be controlled and executed. Therefore, in 1998,
the ECB was established to oversee the issuance and governance of the new currency,
replacing the role of national central banks.”” The ECB’s primary responsibility was to
ensure a uniform monetary policy across the Eurozone, further cementing the euro as
a symbol of Europe’s political and economic unity. Besides that, the creation of the
ECB also represented a milestone in Europe’s journey toward a more cohesive political

identity, enhancing the EU’s position as a global economic player.*°

Finally, the euro was introduced as a digital currency for banking and financial trans-
actions in January 1999, already serving as the official reserve currency for EU member
states and trading on the foreign exchange market. However, it was not until January
1, 2002, that the first euro banknotes and coins, were issued in 12 EU countries, offi-

cially replacing national currencies. This phase was marked by a parallel currency
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period until July 2002, when national currencies were gradually phased out, formally

ending the use of old national money across the EU.%!

2.3.2 Public acceptance

One can say that “it is only under a regime of monetary stability that free citizens can
successfully shape their own lives and that markets can function in an optimal way”.*?
But while the introduction of the euro represented a cornerstone in the European pro-
ject, its acceptance among the public was far from satisfying. The economic rationale
for a unified currency - increased efficiency, reduced transaction costs, and monetary
integration - met with deep emotional and symbolic resistance in various member

states.®? This gap between macroeconomic logic and popular sentiment reveals how

monetary instruments are embedded in national identity and collective memory.

Max Weber already observed the symbolic and emotional as it pertains to the key role
of money.?* In the first years before the final rollout, there was significant scepticism
surrounding its implementation, particularly in countries with strong national curren-
cies and deep emotional attachments to them. Germany serves as the clearest case of
symbolic resistance. The Deutsche Mark was not just a currency - it was a symbol of
post-war recovery and national pride.®> According to a 2001 study, 40% of Germans
identify solely with their own nationality, rather than with the European identity.%
Many Germans feared that adopting the euro would undermine national identity. In
contrast, countries like France and Spain demonstrated more moderate resistance.®’
Spain's weaker emotional connection to the peseta and a broader enthusiasm for Euro-
pean integration reduced opposition®®, while France’s political class positioned the euro

as a logical step in the country's long-standing support for a federal Europe.®’

The emotional weight of this resistance is backed by existential psychology. Jonas,
Fritsche, and Greenberg explain that currency acts as a cultural symbol, and changes to

it can be experienced as existential threats, leading to defensive psychological
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reactions. *° In Germany, this often manifested in overestimating price increases - the
so-called "Teuro" effect. While actual inflation was modest, there was a large difference

in perception, fuelled by emotional ties to the DM.’!

This is consistent with a study conducted in December 2000 that surveyed 1,300 eligi-
ble voters regarding their views on the euro. The findings revealed that only 27% sup-
ported the euro as the sole currency, while 46% preferred to retain the DM on a long-
term run.’?> The remaining respondents expressed a desire for a transitional period in
which both the euro and the national currencies would coexist. Additional reasons for
this resistance, as well as the demographic patterns influencing it, are diverse and will

be explored in the following chapters.

Consequently, a number of measures were implemented with the aim of reducing scep-
ticism in Germany and preparing the public for the impending changes to their every-
day life.”® Over time, government and private campaigns helped alleviate doubts about
the euro and promoted understanding of its advantages. These efforts, fostering ac-
ceptance, particularly through media campaigns addressed the practical aspects of the
euro and its advantages for cross-border trade and economic stability.”* For instance,
in Germany, approximately one fifth (18%) of political and economic news coverage

on television focused on the introduction of the euro.”®

Those actions proved effective, as the anticipated “Europhobie” turned into a “Euro-
phorie”.”® By the time the euro was fully introduced in 2002, the public had become
more accustomed to the new currency, with satisfaction rates steadily increasing, par-
ticularly in the years before the financial crisis of 2008. In the eurozone, only 54% of
citizens regarded the euro as a “good thing”. This number increased to 71% in 2008.%7
It was not only in Germany, however, that the euro gained ground following its intro-
duction. A study of B. Isengard data has revealed that across all EU countries, the av-
1.98

erage acceptance rate increased in Spring 2002 compared to Autumn 200

Greitemeyer explains this shift with the cognitive dissonance theory. According to him,
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the Germans' attachment to the DM resulted in cognitive dissonance, which was then
reduced by the positive revaluation of the euro.”® Citizens who emotionally favoured
their national currency experienced psychological discomfort when faced with the
euro’s inevitability. To resolve this tension, they gradually reassessed and embraced the
euro more positively. This case of the euro's public acceptance reveals how economic
transformations are always also cultural and psychological in nature. Resistance is not
merely a function of cost-benefit analysis, but also of symbolic disruption and identity

politics.

Both the replacement of the DM with the euro and the digital euro have met a high
level of resistance from the public. However, as this topic has not yet been explored in
the existing scientific literature, it will be valuable to compare the factors of innovation
resistance towards the digital euro with those encountered during the euro introduction.
This comparative approach can help determine whether public resistance follows re-
current psychological and cultural patterns or whether digitalization introduces new

challenges entirely.

9 Cf. Greitemeyer, T. / Traut-Mattausch, E. / Frey, D. (2008), p. 4
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3. Materials and Methodology

To address the research question and compare the aversion factors toward the digital
euro with those observed during the euro's introduction, a mixed-methods approach is
employed. The previous chapter highlighted case studies from recent CBDC surveys
that identify key aversion factors toward the new currency. This qualitative approach
is particularly suitable for exploring new technologies!?, as it provides a comprehen-
sive view by considering both emotional and rational explanations for resistance.'’! By
understanding these factors, there is a solid foundation for a more detailed quantitative

analysis that tests the relevance of these factors in the context of the euro’s introduction.

Building on the qualitative groundwork, a quantitative analysis is conducted to gain a
deeper understanding of public reluctance prior to the introduction of the euro. Since it
is no longer possible to directly measure public attitudes from that period, historical
secondary data from 2001 will be used.!’> As M. Saunders already stated that “second-
ary data includes [...] data from government departments that undertake surveys and
publish official statistics covering social, demographic and economic topics”!%, which
fits the objective of this thesis. The historical data is analysed to test for the aversion

factors identified in section 2.2, together with demographic variables.

Quantitative research offers several advantages. Statistical measurements allow for ob-
jective and reliable comparisons, which enhance the robustness of the results. Further-
more, the use of secondary data ensures that the study adheres to key quality criteria
such as validity, reliability, and objectivity. '* Through this approach, the research aims
to provide empirical evidence on how public attitudes toward the digital euro can be
shaped by factors observed during the euro’s introduction, thereby offering insights

into strategies for overcoming resistance in the digital euro’s rollout.
3.1 Panel data

3.1.1 Data source

The present thesis employs quantitative analysis with secondary data from the Euroba-

rometer. Since 1972, the European Commission conducts this survey to measure public
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attitudes towards various political and societal issues and provide valuable insights for
politicians, economists and other stakeholders.'® In 1994, the Flash Eurobarometer
was introduced as a complement to the regular Euro-barometer surveys.!'% Those stud-
ies are a monthly monitoring tool that are used for conducting “smaller”, more targeted
surveys. These focus on specific topics or particular demographic groups and require
rapid results. The surveys are typically conducted via telephone interviews and partic-
ipation countries for each Flash Eurobarometer survey are selected based on the rele-

vance of the topic under study.

As part of this research, the Flash Eurobarometer 82/E (Euro Introduction Attitudes,
Step 6 - Euro Members) dataset, provided by GESIS - Leibniz Institute for the Social
Sciences, has been selected.!?” The chosen dataset examines the public's attitudes to-
wards the introduction of the euro and their understanding of the changes it would

bring, making it particularly relevant to this study.

Conducted in January 2001, the survey was carried out exactly one year before the euro
coins and banknotes were introduced for public use. This period is of crucial signifi-
cance, as it captures public attitudes and concerns during the final stages of preparation
for the euro's launch. Moreover, surveys on the digital euro also refer to aversion factors
preceding the introduction of the new currency, which explains selection of a dataset
from this moment in time. The employed cross-sectional research design is well-suited
for capturing public attitudes at a specific moment in time characterised by a changing
monetary environment.'® Concerning participants, a total of 8,035 European citizens
were interviewed. The sampling methodology followed by the survey adhered to the
standard procedures of the European Commission for all Eurobarometer surveys. Spe-
cifically, a multi-stage, probability sampling method was employed to ensure that the
sample accurately represented the population across various demographics and regions,

which enhances the robustness and generalizability of the data.'%

Data collection was carried out via telephone interviews using a standardized question-
naire in the national language of each participating country, which ensured broad geo-

graphic reach and consistency across different nations. The survey was managed by the
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DG Education and Culture Unit and interviews were executed by 15 EOS GALLUP
EUROPE Institutes, that worked together to collect and compile the data.

Finally, the primary objective of the Flash Eurobarometer was to assess public attitudes
toward the euro, focusing on the public’s knowledge of its introduction, perceptions of
its economic impact, concerns regarding potential misuse, and personal experiences
with the new currency.!'! These objectives are closely aligned with the prevailing re-
search question, which aims to analyse the aversion factors toward the digital euro by

comparing them to attitudes observed during the euro introduction.

3.1.2 Data sample

The Flash Eurobarometer dataset includes responses from 8,035 participants across 15
European countries, providing a representative overview of public perceptions across

both Eurozone and non-Eurozone countries at the time of the euro's introduction.

From a geographic point of view, the sample includes 11 Eurozone countries - countries
that were adopting the euro - representing a total of 6,021 participants, and 4 Non-
Eurozone countries, with 2,014 participants, which were not adopting the euro at that
time. However, this thesis aims to analyse the factors that affect citizens' attitudes to-
wards the euro that were used to the same currency within the same environment. Sci-
ence shows that each country has unique cultural connections to its currency.'!! Addi-
tionally, nations had different levels of pride in their currency and varying degrees of
monetary power, which is why aversion factors may be less pronounced or influenced
by different concerns. Moreover, as Greitemeyer and others have noted, emotional at-
tachment and social identity are strongly linked to a nation’s currency, and this attach-
ment is less likely to be impacted in countries that did not adopt the euro or had another
national currency before.!!> Therefore, all countries but Germany are excluded from

further analysis, leaving a sample size of 1,000 participants.

After excluding all non-German respondents, the data was cleaned. Thus, all “no an-
swer” responses to the relevant survey questions and demographic variables were de-
leted from the dataset. Ultimately, this left a final sample size of 820 analysed partici-

pants, which remains a reliable representation of the targeted geographical region. The
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sample size for Germany consists of 820 participants divided equally between the East

(N=391) and West (N=429) regions.

In the following section only the main demographic factors will be presented. For in-
stance, the variable "vote" is excluded from the analysis, as the political landscape has
significantly changed since 2001, making any comparison with the current context of
the digital euro introduction methodologically problematic. Furthermore, approxi-
mately 30% of respondents indicated either no political preference or that they would
abstain from voting, thereby limiting the interpretive value of this variable. An over-

view of the dispersion per analysed demographic variable is displayed in table 1.

Table 1: Demographic overview

Gender N Percent Activity N Percent
N % farmer, fisherman 17 2%
Men 421 50% professional 14 2%
Women 423 50% shopkeeper, craftsman, owner 26 3%
Age general management 78 9%
15-29 157 19% employee, middle management 213 25%
30-44 283 34% manual worker 138 16%
45-59 206 25% retired 181 21%
60+ 191 23% housewife 40 5%
Education (age when finishing school) student, military service 60 7%
513 7 1% temporarily unemployed 42 5%
14 76 9% other 32 4%
15 64 8% Size of locality (no. of inhabitants)
16 171 21% <2.000 76 9%
17 106 13% 2.000 - 5.000 62 8%
18 87 10% 5.000 - 20.000 108 13%
19-20 103 12% 20.000 - 50.000 91 11%
21-23 76 9% 50.000 - 100.000 59 7%
24-26 81 10% 100.000 - 500.000 153 19%
27+ 61 7% > 500.000 271 33%

Regarding gender distribution, the dataset shows a fairly equal share, with 50.2% of
respondents identifying as female and 49.8% as male, which aligns with the EU aver-
age. The dataset does not take into account diverse gender identities, as these were not

included in the original survey.

The age distribution spans from 15 to 99 years. However, in order to facilitate a clearer
analysis and enhance comparability, the participants were divided into different age
groups. While there is no strict guideline for age classification in the extant scientific
literature, the determination of groups depends on the specific research objective and

the level of granularity required.!!® Previous studies on CBDC or the euro introduction

113 Cf. Franssen, T., et al. (2020); Miles, G., et al. (2024), p. 2
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have employed various age classification methods. For the purposes of this study, par-
ticipants were divided into groups in accordance with the four-quarter approach, thus
ensuring a balanced distribution across the age ranges. The following four age groups

were identified: 15-29 years, 30-44 years, 45-59 years, and 60+ years.

Next, participants indicated their age at which they completed their full-time education.
As studies on the digital euro revealed insights on the correlation between innovation
acceptance and income, the education data can serve as a proxy for socioeconomic
status or income, as this information is not included in the dataset. Existing research
shows a positive correlation between educational attainment and income, making this
variable an important consideration for analysing financial concerns and their impact
on aversion factors.'!'* The chart in appendix 2.3 indicates that 43.4% of the sample,
nearly half, completed their education between the ages of 16 and 18. However, data
on the type of diploma attained is unavailable. According to the Statistisches Bun-
desamt, the average age at which individuals complete their education has risen in re-
cent years due to the increasing trend of attending university.'!> This information needs
to be taken into account as it may influence the analysis of educational attainment and

its potential correlation with aversion factors towards the euro and digital euro.

The participants are also categorised according to their professional occupation, which
has an important impact on life satisfaction, status and therefore potentially attitudes
towards innovation.!'® 63% of the sample falls into the middle management, manual

and retired occupations categories.

Finally, respondents reported the size of their home locality, with over half (52%) living

in larger cities of at least 100,000 inhabitants, while 30% reside in very rural areas'!’

with populations not exceeding 20,000.
3.2 Empirical analysis

3.2.1 Instruments and variables
The survey used only closed-ended questions and was divided into two sections: the
section on personal information served as the basis for collecting demographic data,

while the questions on the euro introduction aimed to capture a detailed attitude towards
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the euro introduction. An overview of the entire questionnaire is provided in appendix

7.

First of all, the identification of the type of variables and scales is necessary, in order
to ascertain the correct statistical approach.!'® Within the demographic segment, varia-
bles such as gender and standard activity were treated as categorical nominal variables,
as respondents were required to choose from a predefined set of occupation options. In
contrast, age and the age at completion of full-time education were collected as contin-
uous interval variables, allowing for exact numerical input. For analysis purposes, age
was further grouped into four distinct categories, thus rendering it an ordinal categori-
cal variable. Similarly, the size of the respondent’s home locality was treated as an
ordinal variable, structured into population-based categories that reflect the degree of

urbanization.

Secondly, the actual survey on the euro introduction consisted of a mix of yes/no ques-
tions and questions utilizing Likert-type scales.!!” Yes/no questions, e.g. question q16j
— “[The euro] will mean more advantages than disadvantages for you personally”,
were coded as categorical dichotomous variables, featuring only two non-numerical
response options. For those questions, variables were coded manually into a binary
dataset following the 0 (no) — 1 (yes) logic. In turn, Likert-scale items were interpreted
as categorical ordinal variables, as the response options do not possess interval proper-
ties but imply an inherent order. For instance, this is illustrated by q8: "How well in-
formed do you feel about the single European currency, the euro?". Each scale point
in the Likert items was verbally labelled - for example, ranging from "1 = strongly
agree" to "4 = strongly disagree," or from "1 = very well informed" to "4 = not at all
informed." Table 2, at the end of this chapter, presents a comprehensive overview of

the analysed variables and their respective types and scales.

To enable quantitative processing of the categorical and non-numeric responses, all
survey items were systematically numerically coded. This transformation allowed for
the application of non-parametric statistical methods appropriate for ordinal data, while
also enabling correlation and regression analysis to identify associations between de-

mographic characteristics and respondents’ attitudes toward the euro introduction.'?
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However, not all survey questions were analysed to answer the research question. In
order to conduct an analysis of resistance to the introduction of the euro, comparable
to the aversion to the digital euro, it was necessary to identify and extract only the most
relevant variables from the dataset. This selection process was backed by the concep-
tual framework outlined in Chapter 2.2.2, which synthesised findings from previous
studies on CBDCs and defined four distinct aversion factors: financial implications,
perceived uselessness & ease of use, lack of understanding, and concerns about trust
and privacy. These resistance drivers served as a consistent and theory-driven founda-

tion for the selection of variables and the design of the subsequent statistical analysis.

3.2.1.1 Overall attitude

The objective of the analysis is to examine how each of these four aversion factors
influenced respondents' overall attitude towards the introduction of the euro. To this
end, a question reflecting the general disposition of a participant towards the euro is
first determined. Consequently, the q16j — [The euro] will mean more advantages than
disadvantages for you personally — is employed as an indicator of overall attitude. This
question was selected as it integrates multiple underlying influences into a single, out-
come-oriented judgment, aligning with existing literature that highlights multiple fac-

tors contributing to final innovation resistance. !

3.2.1.2 Financial implications

Afterwards, each of the four aversion factors was matched with one fitting question
from the survey. First, for resistance due to financial implications, ¢q/6i - [The euro]
will contribute to price stability - was used. This item directly addresses concerns about
inflation and macroeconomic volatility - key drivers of public resistance to monetary
reforms - reinforced by findings that perceived financial instability reduces support for

central bank-led innovations.'??

3.2.1.3 Lack of understanding

Second, the lack of understanding for the new currency was captured through ¢8 - How
well informed do you feel about the single European currency, the euro?. As high-
lighted in the theoretical framework, a lack of knowledge due to low education level or

missing communication can foster confusion and ultimately rejection.!?® This is
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particularly evident in the context of complex innovations such as currency transitions,
reflecting how limited knowledge and communication failures reduce willingness to

adopt innovations.!*

3.2.1.4 Uselessness and ease of use

Third, perceived uselessness and ease of use were measured via g/4a - Replacement of
the Dmark by the euro will cause you personally a lot of inconvenience? This questions
reflects eventual perceptions of low personal benefit, a known barrier to acceptance

when individuals fail to see added value in an innovation.'?

3.2.1.5 Trust and security

Lastly, the factor of trust and security was assessed using g/4e - You think that the
necessary regulations and measures will be taken in time to protect the consumers from
abuses?. Since trust in institutions and effective regulation are key concerns in the de-
bate on the digital euro, ql4e in the context of the euro introduction reflects public
confidence in these safeguards, which is crucial for the acceptance of this new cur-

rency. '

3.2.2 Statistical approach

The data analysis follows a structured three-step approach: (1) Descriptive Analysis to
summarize data distributions and central tendencies, (2) Correlation Analysis to ex-
plore relationships between key variables, and (3) Regression Analysis to quantify the

impact of significant predictors on attitudes toward the euro introduction.

Statistical analysis started with a descriptive analysis of demographic and resistance-
related variables to provide an overview of data distribution and central tendencies.'?’
This step includes calculating and comparing the mean, median, standard deviation,

minimum and maximum values for each variable.

Subsequently, relationships between variables, are examined via correlation analysis.
To select the appropriate correlation analysis method, the variables are tested for nor-
mal distribution using the Shapiro—Wilk test (swilk > or < 0.05). Pearson's correlation

is mostly used for normally distributed metric data, whereas Spearman's correlation is
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more suitable for categorical and ordinal data.!?® The results of the normality test, cou-
pled with the ordinal nature of most variables related to the euro questions, support the
use of a Spearman correlation. Since most variables are rankable rather than nominal,
the Chi-Square Test is not applied. Two sets of correlation analyses are performed, each
applying two significance levels (p < 0.05 and p < 0.01) to ensure robustness. The first
analysis tests the relationship between respondents’ overall attitude toward the euro
(q16j) and the four identifies aversion factors (q8, ql4a, ql4e, q161). The second as-
sesses correlations between q16j and key demographic variables (gender, age, educa-

tion, employment status and locality size).

Lastly, a multivariate logistic regression was applied to all variables that previously
demonstrated a statistically significant correlation with q16j, in order to quantify the
individual contribution of each aversion driver and demographic characteristic. In this
model, q16j, representing the overall attitude toward the euro introduction, is defined
as the dependent variable. The demographic variables are included as control variables,
helping account for potential confounding influences and thus improve the precision
and interpretability of the estimated relationships between public resistance factors and
attitudes toward the euro. The four aversion factors serve as the main independent var-
iables. Given the dichotomous nature of dependent variable - answered with either yes
or no - a binary logistic regression is used.'?’ Each aversion factor is initially analysed
individually to assess its isolated effect, before measuring the combined impact of all
factors within a multivariate model. Accordingly, the following regression formulars

are applied:
Regression formula testing one aversion factor (AF):

logit(ql6j) = Bo + P X sex + By X agegroup + B3 X educ + B, X prof + s X size
+ ¥y X AF

Regression formula testing all aversion factors:

logit(q16j) = By + By X sex + B, X agegroup + P3 X educ + B, X prof + fs X size
+y1 Xq8+y, X qlda +y; X qlde +y, X ql6i

Afterwards, odds ratios are calculated. The logistic regression estimates how each de-

mographic or aversion factor influences the likelihood that a respondent supports the

128 Cf. Schober, P. / Boer, C. / Schwarte, L. A. (2018), p. 1764
129 Cf. Sperandei, S. (2014), p. 13
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euro introduction - that is, perceives more advantages than disadvantages (q16j bin =
1). This is done by calculating odds, which compare the probability of support to the
probability of rejection. The regression coefticients show how these odds change with
each unit increase in a variable. To simplify detailed interpretation, they are converted

into odds ratios and percent changes in odds, using the following formula:
Odds ratio:
% change in odds = (e — 1) x 100

Finally, based on the logitstic regression results, predicitve margins are derived and
evaluated. By holding all other independent variables constant, these margins estimate
the probability that specific demographic groups (e.g. only men, 15-29 years old,...) or
respondents selecting particular answer options (e.g., feeling very well informed)

would respond affirmatively to q16j, the dependent variable.
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Table 2: Overview of variables and scales

Section Abbr. Question Answer options Variable/scale type
sex Gender ; \l\:f::nan Categorical (nommal)
age Age [xx] vears old Continuous (interval)

1: 15-29 years
age group |Age group i :g:jg :;Z:fz Categorical (ordinal)
4: 260 years
5-13
14
15
16
. . . 17 . .
educ Age when finished full time education 18 Continuous (interval)
19-20
21-23
24-26
227
Demographic 1: farmer, fisherman
information 2: professional
3: shopkeeper, craftsman, owner
4: general management
5: employee, middle
prof EOS Standard Activity Za;:izr;e\l:’torker Categorical (nommal)
7: retired
8: housewife
9: student, military service
10: temporarily unemployed
11: other
£2.000
2.000-5.000
5.000-20.000
size Size of Locality 20.000-50.000 Categorical (ordinal)
50.000-100.000
100.000-500.000
2500.000 habitants
Overall attitude:
ql6f Will mean more advantages than disadvantages no -0 Categorical (dichotomous)
for you personally yes-1
Lack of understanding: 1 - very ?ve“ informed . .
. 2 - well informed Categorical (ordinal)
g8 How well informed do you feel about the . .
. 3 - not very well informed Likert-scale
single European currency, the Euro? A
4 - not at all mformed
Euro Uselessness & ease of use: L- Strs)ngly agree . .
introduction gqlda Replacement of the Dmark by the Euro will 2- qu¥le agee C.ategorlcal (ordinal)
. . ) 3 - quite disagree Likert-scale
cause you personally a lot of inconvenience? .
4 - strongly disagree
Trust & security 1 - strongly agree
qlde You think that the necessary regulations and |2 - quite agree Categorical (ordinal)
measures will be taken in time to protect the |3 - quite disagree Likert-scale
consumers from abuses? 4 - strongly disagree
. Financial Implications: no-0 . .
q16i Will contribute to price stability yes - 1 Categorical (dichotomous)
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4. Empirical findings

4.1 Descriptive statistics

To provide a comprehensive overview of the variables under investigation - both de-
mographic factors and resistance toward the euro introduction - descriptive statistical
analyses were conducted. The corresponding results, excluding nominal demographic

variables already discussed in the preceding chapter, are presented in Table 3.

Table 3: Descriptive statistics

Variable Obs Mean Median Std. dev. Min Max
Age 820 44,90 43 16,24 15 93
Education 820 19,02 17 4,45 13 30
Size 820 304,88* 306%* 2,07 301 307
Lack of understanding (q8) 820 2.42 2 0,67 1 4
Uselessness & ease of use (ql4a) 820 2,67 3 0,94 1 4
Trust & security (ql4e) 820 2,06 2 0,85 1 4
Financial implications (q161) 820 0,41 0 0,49 0 1
Overall attitude (q167) 820 0,33 0 0,47 0 1

*reflecting an average size of ~50.000 inhabitants
**reflecting an average size of ~100.000-500.000 inhabitants

The mean age of respondents was 44.9 years, with a median of 43 years. These values
are consistent with demographic statistics from 2001, which report an average age of
41.3 years for the German population,'*® thereby supporting the representativeness of
the sample. Regarding the age at which respondents finished their formal education,
the mean was 19 years and median 17 years. However, the relatively high standard
deviation of 4.45 years indicates considerable variability within the sample, suggesting
a diverse range of educational trajectories among participants. For the variable size of
locality, the calculated mean of 304.88 and median of 306 likely correspond to a mid-
range urban category, suggesting that many respondents live in towns with populations
between 20,000 and 100,000 inhabitants. The standard deviation of 2.07 units further

implies a reasonably broad distribution across rural and urban settings.

Next, the anwsers for the four aversion factors and the overall attitude toward the euro
are analysed and visualized in the annex. For g8, referring to the lack of understanding,
the mean value of 2.42 suggests that participants see themselves roughly in the middle
between being “very well informed” and “not at all informed.” The relatively low
standard deviation indicates that perceptions of understanding are fairly homogeneous,

which is somewhat surprising given the educational diversity within the sample.

130 Cf. Bundesinstitut fiir Bevdlkerungsforschung (2025)
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Variable ql4a assesses expected ease of use and uselessness from replacing the DM
with the euro. The mean of 2.67 shows that most respondents do not anticipate signif-
icant disruption. However, with a standard deviation of 0.94 - the highest among all
aversion factors - opinions vary considerably. This dispersion also becomes clear when
looking at the percentual dispersion illustrated in annex 3.2, potentially reflecting dif-
ferent levels of personal exposure to transactional complexity. When examining the
level of regulatory trust (ql4e) that German citizens place in the new currency, the
results suggest a generally optimistic attitude. The mean value of 2.06 corresponds to
the answer option “quite agree” on the variable measuring trust in the regulatory
measures accompanying the euro's introduction. Still, the standard deviation of 0.85
shows that not all respondents share this confidence, pointing to differentiated levels
of trust - a critical factor in innovation resistance. The last aversion factor, q16i, ad-
dresses concerns about financial implications due to the monetary change, operation-
alized through the question “Will [the euro] contribute to price stability?”, to which
respondents answered with either "yes" (1) or "no" (0). Given this binary coding, the
mean value cannot exceed 1.0. The average of 0.41 suggests that a minority of respond-
ents expressed confidence in the euro's ability to ensure price stability. Specifically,
58% answered "no", reflecting widespread scepticisms about macroeconomic impacts.
This finding is particularly noteworthy, given that price stability was a central rationale
for the euro's introduction, and suggests a substantial trust gap in perceived economic

benefits.

Finally, we examine q16j, which captures respondents’ general attitude toward the in-
troduction of the euro. The results show that two-thirds (67%) of participants perceive
more personal disadvantages than advantages associated with the currency change.
Moreover, the finding is reflected in the average value of 0.33, which indicates a clear
tendency toward the negative answer option ("no"). This predominantly negative atti-
tude is consistent with findings from the literature reviewed in earlier chapters, which
highlight the high levels of aversion toward the euro among the German population

prior to its introduction.
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4.2 Correlation analysis

Before analysing the correlations between the variables, the appropriate correlation
method was determined based on the results of the Shapiro-Wilk test for normality. The
table provided in appendix 4, summarizes these results. Although around half of the
variables show a normal distribution, the Spearman correlation coefficient is applied
throughout. This method is appropriate for variables that are either not normally dis-

tributed (e.g., educ, size) or are ordinal in nature.

The results of the correlation between ql6j and aversion factors (Table 4), as well as
q16j and demographic factors (Table 5), are illustrated below. Significance value per

correlation is set at p < 0.05 and p < 0.01.

Table 4: Correlation analysis - aversion factors

ql6) q8 ql4a qlde ql6i
ql6) 1,0000
q8 -0,2763** 1,0000
(0,0000) -
qlda 0,2210%*  -0,1990%* 1,0000

(0,0000)  (0,0000) .

qlde -0,0737*%  0,1108%* 0,0094 1,0000
(0,0348)  (0,0015)  (0,7884) -

ql6i 03575%%  0,1763%* 20,0684  0,1703%* 1,0000
(0,0000)  (0,0000)  (0,0501)  (0,0000) -

*significance level: p<0,05
**gignificance level: p<0,01

First part of the correlation analysis reveals that all four aversion factors are signifi-
cantly correlated with the overall attitude toward the euro (q16j). The strongest corre-
lation is observed with financial implications (q161), where a correlation coefficient of
p=-0.36 (p <0.001) indicates that respondents who believe the euro will contribute to
price stability are considerably more likely to view the currency change positively. A
further significant negative relationship is found between perceived understanding (q8)
and overall attitude (p = -0.28, p < 0.001), suggesting that individuals who feel better
informed about the euro tend to express a more favourable opinion of its introduction.
Conversely, there is a positive correlation with the factor perceived uselessness or in-

convenience (ql4a): with p = 0.22 (p < 0.001), those who anticipate personal
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difficulties due to the currency change are more likely to hold a negative view. Lastly,
trust in regulatory measures (ql4e) shows a weak but still statistically significant cor-
relation with the overall attitude (p =-0.07, p = 0.035). This low correlation shows that
regulatory trust plays a minor role compared to cognitive and economic factors when

it comes to shaping public acceptance of the euro.

Table 5: Correlation analysis - demographic factors

ql6 sex  age group educ prof size
ql6j 1.0000
sex -0,2103*%* 1,0000
(0,0000) -
age_group 0,0119 0,0056 1,0000
(0,7341) (0,8731) -
educ 0,1831%*  .0,1468%*  -0,1016%* 1,0000
(0,0000) (0,0000) (0,0036) -
prof -0,0983** 0,1575%* 0,0939%*  -0,2772%%* 1,0000
(0,0049) (0,0000) (0,0071) (0,0000) -
size 0,0670% 0,0250%* 0,0909%* 0,1116%* 0,0353 1,0000
(0,0295)  (0,4742)  (0,0092)  (0,0014)  (0,3124) -

*significance level: p<0,05

**gignificance level: p<0,01

The second correlation analysis examines key demographic variables that also show
statistically significant relationships with respondents’ overall attitude toward the euro
introduction. Most notably, a strong correlation with gender (p =-0.2 ; p <0.001) im-
plies that male respondents tended to view the euro more favourably than female inter-
viewees. A weaker yet still significant correlation is found for occupational status (prof)
(p =-0.10). However, given that the variable is not rankable, it is not possible to make
any assumptions about the relationship between income and overall attitude. Next, the
correlation with age at finishing education (educ) is positive and statistically significant
(p = 0.18), implying that individuals with higher levels of education were less critical
of the euro. This could point to greater awareness of potential economic benefits or a
more positive outlook shaped by policy knowledge. There is also a small positive cor-
relation between locality size (size) and euro attitude (p = 0.08 ; p = 0.005), suggesting
that people living in smaller rural areas were slightly more likely to reject the euro -
possibly due to economic concerns or a lack of political discourse. Finally, there is no

significant relationship with age group (p = 0.01; p = 0.73), indicating that, in
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opposition to the prevailing literature, attitudes toward the euro were relatively con-

sistent across age cohorts in this sample.

Overall, the correlation analysis shows that perceptions of economic benefit - particu-
larly confidence in price stability - alongside informational clarity (lack of understand-
ing) and gender, were the most influential factors determining public attitudes toward

the euro prior to its introduction.

4.3 Multivariate regression

Finally, to evaluate the impact of attitudinal resistance on public support for the intro-
duction of the euro in 2002, a series of logistic regression models were applied, with
the binary variable q16j serving as the dependent variable. The multivariate regression
analysis aimed to quantify how strongly the four aversion factors - lack of understand-
ing, perceived uselessness and ease of use, trust and privacy, and concerns about finan-
cial implications - shaped the overall attitude towards the euro introduction, while con-
trolling for demographic background. The stepwise regression included six models.
Model 1 tested only demographic controls; Models 2 to 5 added each aversion factor
separately; and Model 6 combined all resistance and demographic variables. The full
set of coefticients, significance levels and percent changes in odds is presented in Table

6. An overview of predictive margins is provided in annex 5.

In Model 1, two demographic variables - gender and age when finishing education -
showed statistically significant effects. The coefficient for gender was -0.8297
(p<0.001). This coefficient indicates that women were significantly less likely than men
to support the euro. The odds ratio of 0.436 corresponds to a 56.4% decrease in odds
for female respondents. Education showed a modest positive association (0.0607,
p<0.001), indicating that the older respondents were when they completed their full-
time education, the more likely they were to support the euro - with each additional
year increasing the odds of support by approximately 6.3%. Other demographic factors
- including individuals age, occupation, and locality size - were not significant in this
model. Finally, the R? 0of 0.0533 indicates that only 5.3% of the variation in euro support

was explained by demographic characteristics alone.

Regression models 2 to 6 serve to examine the main objective of this analysis: identi-

fying the effects of the four resistance factors on support for the euro.
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Firstly, model 2 tested for the impact of q8 (lack of understanding). The coefficient of
-0.7501 (p < 0.001) shows a strong negative effect: each one-point increase in lack of
understanding led to a 52.8% decrease in the odds of euro support, underlining the
relevance of common knowledge on the euro introduction and educational measures.

This model’s explanatory power increased to R = 0.0872.

Secondly, model 3 included ql4a (perceived uselessness and ease of use), which as-
sessed agreement with the statement that the euro would cause personal inconvenience.
Higher values reflect disagreement and thus greater ease of use. The positive coefficient
01 0.4472 (p <0.001) shows that respondents who felt less inconvenienced by the euro
introduction were 56.4% more likely to support it (per one-point increase). While the
effect was slightly weaker than that of g8, the factor uselessness still played an im-

portant role in explaining attitudes, raising the R? to 0.0791.

Thirdly, ql4e (trust and security) was added. The coefficient of -0.2900 (p = 0.002)
suggests a weaker but still significant effect, with each one-point decrease in trust re-
ducing the odds of support by 25.2%. Among the four aversion factors, this variable
had the least impact on attitudes toward the euro (R? = 0.0628). This finding is partic-
ularly noteworthy as in contrast, resistance to CBDCs today is mainly driven by strong

concerns about privacy and security.

In the final model (M5) testing the isolated influence of individual aversion factors,
ql6i (financial implications) was included. While recent surveys show that financial
concerns are less central in discussions around the digital euro, this dimension had by
far the strongest effect in the context of the 2002 introduction. Only 41% believed the
euro would help ensure price stability - making financial skepticism the most statisti-
cally powerful resistance factor. Specifically, the coefficient of -1.6035 (p <0.001) cor-
responds to a 79.9% decrease in the odds of support among those who did not believe
in the euro’s stabilizing impact. This model explained 14.8% of the variance (R* =

0.1483), which is higher than in any other model with a single aversion factor.

In M6, measuring the relative and independent impact of each aversion factor on euro
support, all four aversion factors were entered simultaneously, along with the demo-
graphic control variables. The structural model in figure 2 illustrates the influence of
each resistance variable. In this specification, three of the four resistance factors re-
mained statistically significant: q8 (-0.5688, p < 0.001), ql4a (0.4110, p < 0.001), and

ql6i (-1.5195, p < 0.001), thus confirming that each of these factors independently
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contributed to explaining resistance to the euro. More specifically, respondents who
felt less informed about the euro were significantly less likely to support it — meaning
that their chances were about 43% lower compared to those who felt more informed.
Indeed, predictive measures indicate that only 23% of respondents who feel not in-
formed at all would support the euro, whereas 39% of those who feel very well in-
formed would respond positively. Those who did not anticipate inconvenience were
50.8% more likely to support it, and those who doubted the euro would ensure price
stability were 78% less likely to support its introduction. It is predicted that only 22%
of respondents who doubt the euro's contribution to financial stability perceive any
personal advantage in the new currency. In contrast, the fourth aversion factor, ql4e
(trust and security), was no longer statistically significant (-0.1156, p = 0.267) when
included alongside the others. This suggests that its impact may be influenced by
stronger concerns, particularly those related to financial implications and overall un-

derstanding.

Demographic factors
(control variables)

Aversion factors

q8
Lack of
understanding

0

-0,603%**

-0,568**

ql4a
Uselessness
& ease of use

-0,792
0,411%*

e

q16j
0,034 Overall
attitude -0.116 q]4€
Trust &
-0,008 security

-1,520%*
Occupation
0,105*

ql6i
Financial
implications

o

Figure 2: Structural model based on regression

Among the demographic controls, gender remained significant (-0.6029, p = 0.001),
with women having 45.1% lower chance of supporting the euro than men. Predictive
analytics confirm this tendency, estimating that 39% of men and only 27% of women

would respond positively to q16j. Locality size also proved to be statistically significant
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(0.1052, p = 0.013), indicating that living in a larger locality was associated with an
11.1% increase (per population size group) in the odds of support. In contrast, age when
finishing education - which had shown a significant effect in earlier models - lost its
significance in this analysis, suggesting that its indirect influence may be explained by
the included resistance factors. Nevertheless, predictive measurments suggest that cit-
izens who completed their education between the ages of 21 and 26 are the most likely
to support the euro introduction (40% for those aged 21-23; 45% for those aged 24-
26). Overall, M6 best explains the aversion toward euro introduction, in comparison to
the previous models. This is shown by its higher R? value of 0.1894 and improved
statistical reliability (log likelihood = -423.453).

To summarize, the analysis demonstrates that the four identified aversion factors had a
substantially greater impact on public support for the euro than demographic variables.
Among these, concerns about financial implications — represented through belief in
price stability - were the most influential, followed by perceived lack of understanding
and uselessness. Together, these three resistance factors explained the biggest part of

why people had different opinions about the euro’s introduction.

4.4 Robustness check

To enhance the robustness and reliability of the presented findings, a secondary data
verification was conducted. For this purpose, panel data from the German Socio-Eco-
nomic Panel (SOEP) for the year 2001 were analyzed. This dataset includes infor-
mation on over 20,000 German citizens, capturing a wide range of life characteristics
nad including an answer on the statement “concerns about the euro introduction”. In
addition to the review conducted by B. Isengard'*!, who previously analyzed the panel
data in the context of the euro introduction, we applied the same demographic and
aversion factors used in the main study to the dataset. However, as not all factors could
be directly translated into available variables, only a reduced set of variables was in-
cluded in the correlation and regression analyses. Aversion factors were measured using
proxy variables. For example, the financial implications (q161) were captured through
the variable “concerns about general economic developments”. Firstly, a spearman cor-

relation was applied, and secondly, a linear regression was used.

131 Isengard, B. / Schneider, T. (2002)
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The corresponding correlation and regression results are presented in appendix 6. Both
analyses support the findings derived from the Eurobarometer sample. In the correla-
tion analysis, all tested demographic and aversion factors exhibit a statistically signifi-
cant relationship with overall attitudes toward the euro. The regression analysis yields
an R? of 15.3%, indicating a slightly lower explanatory power compared to the Euro-

barometer-based model, but the results remain statistically significant.

The findings reaffirm that gender plays a substantial role in shaping attitudes toward
the euro, with men demonstrating a more positive perspective than women. Higher lev-
els of education are also associated with increased support for the new currency, while
age shows only a lower influence. According to B. Isengard this low impact of the
variable age might be due to its strong correlation with other factors, e.g. future expac-
tions.'*> Among the aversion factors and with a correlation factor of 0.348, perceived
financial implications emerge as the strongest limitation to euro support. A lack of un-
derstanding and concerns related to trust and security also contribute to an increase in
concerns, though with weaker statistical significance. The factor uselessness and ease

of use could not be tested using the present variables.

In sum, the SOEP data confirm that demographic and aversion factors influenced public
attitudes toward the euro just before its introduction in a way coherent with the Euro-
barometer results. This consistency underscores the statistical robustness of the find-

ings and enables a more detailed interpretation of the observed patterns.

132 Isengard, B. / Schneider, T. (2002), p. 23
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Table 6. Logistic regression analysis
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5. Interpretation

5.1 Interpretation of results & innovation resistance model

The data analysis has demonstrated that the four aversion factors and demographic
characteristics have very different impacts on the overall attitude towards the euro in-
troduction in 2002. In this chapter, a comparison will be made between the results and
the current critical debate on the digital euro, and possible reasons will be explored.
The interpretation of the aversion factors follows in order of increasing impact for the

euro introduction.

The first resistance factor with the least statistical impact on support for the euro intro-
duction is ql4e, which captures perceptions of trust and security. Descriptive analysis
revealed that 72% of respondents - nearly three-quarters - expressed confidence that
appropriate consumer protection regulations would be implemented, indicating a rela-
tively high level of institutional trust. However, regression analysis demonstrated that
this factor had no statistically significant effect on overall attitudes toward the euro,
suggesting that legal and regulatory concerns did not play a central role in shaping
public opinion at the time. In strong contrast, recent studies on the digital euro and
other CBDC:s identify trust, security, and privacy as the most decisive factors influenc-
ing acceptance. For instance, a large-scale consultation by the ECB, which surveyed
over 8,000 participants, found that Germany ranked first, with 55% of respondents
identifying privacy as the most important feature of a digital euro.'** Similarly, another
international study on digital currencies reported that the criterion of "safety from fraud
or theft" was ranked as the most important by respondents across all observed countries,
with 58% of German participants selecting this concern as their top priority.'** This
pronounced discrepancy between the two monetary innovations - despite both being
government-backed and therefore institutionally legitimate - raises important ques-
tions. It points to a shift in public concerns, from assuming trust in regulation in 2002
to actively questioning data protection and technological security in today’s digital con-

text, and therefore requires further investigation.

One potential explanation for the differing impact of trust on resistance to the euro

versus the digital euro lies in the declining trust in governmental institutions and

133 Cf. European Central Bank (2021), p. 2
134 Cf. Official Money and FInancial Institutions Forum (2020), p. 13
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initiatives over time. The European Social Survey, which publishes representative data
biennially, documents a clear decline in public trust in the European Parliament.
Whereas in 2002 only approximately 18.6% of German citizens reported low trust in
the European Parliament, this figure had increased to 25.8% by 2023.!3 This trend is
consistent with broader studies indicating a widespread loss of political trust, driven by
a series of political and macroeconomic crises in recent years.'*® Another contributing
factor may be the differences in the type of innovation. Compared to the introduction
of the physical euro, the digital euro represents a more disruptive and less tangible
innovation, which can heighten the perceived risk barriers associated with its adoption.
People often feel less secure when they are confronted with complex digital systems or
data, which can lead to doubts about privacy and safety. According to IRT, such per-
ceptions of risk are known to amplify functional resistance.'?” For the case of the digital
euro, this active resistance driver needs to be managed in combination with reduction
of passive drivers, such as lack of understanding or perceived uselessness. Third po-
tential divergence reason is that public media also focused on different aspects of the
two currencies' introduction. In the years 2000 — 2002 topics such as inflation, conver-
sion rates and daily usability were focus of the euro debate.'*® The regulatory frame-
work was generally accepted at that time and not widely questioned. Today, news about
CBDCs much more frequently raise the question of technological uncertainty and data
use, presenting regulatory design as a key focus of the digital euro debate. As S.
Prodan’s sentiment analysis of tweets related to CBDCs shows, a significant number
of users express concerns regarding privacy and security issues online and thus spread
the negativity.'** Regarding demographic factors, existing literature indicates that they
may exert a stronger influence on trust- and security-related concerns. For instance,
studies have shown that women tend to express greater concern about security issues,
and that older individuals often demonstrate increased risk perception.!*® However,
these effects were not reflected in the current data analysis, suggesting that the rela-
tionship between demographic characteristics and trust-related resistance may be more

nuanced or mediated by other variables.
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Next factor contributing to currency innovation resistance is represented by ql4a, a
clear type of passive resistance capturing perceptions of uselessness and ease of use.
Already in 1989 usage barriers were identified by Ram and Sheth as one of the primary
functional resistance factors in IRT. These barriers arise when an innovation is per-
ceived as incompatible with existing routines, workflows, or habits.'#! In this context,
S. Ram emphasizes that “innovations that require changes in customers’ routine require
a relatively long development process before gaining customer acceptance”!?. In the
case of the euro, ease-of-use concerns were largely tied to practical issues such as re-
calculating prices and handling unfamiliar banknotes. By contrast, the usage barrier in
the digital euro context is primarily associated with technological aspects, such as op-
erating a digital wallet and understanding how the system functions. Findings from
both the euro introduction data and the ongoing digital euro debate point to a similar
pattern: although not the most decisive factor in determining opposition, the usage bar-
rier clearly contributes to resistance. Across both innovations, it becomes evident that
individuals who struggle to understand the practical purpose or application of the new
currency are less inclined to support its adoption. This uncertainty triggers the usage
barrier and consequently strengthens innovation resistance. Likewise, recent surveys
on the digital euro design consistently rank “ease of use” as a mid-level priority among
the most important features, reinforcing its moderate impact.'** This aligns with the
findings from the pre-euro data analysis, confirming that although ease of use is rele-
vant, it plays a secondary role in shaping public acceptance compared to other aversion
factors. However, this passive factor appears especially prone to gaps between percep-
tion and reality. A study from Austria reveals that although many citizens initially faced
difficulties with the euro - 46% reported problems in 2002 - usage barriers quickly
diminished as people became more familiar with the new currency; by 2006, this share
had dropped to just over 25%.'** Although the digital euro has not yet been launched,
similar patterns may emerge. While current perceptions of difficulty persist, it is rea-
sonable to expect that ease of use will improve once the currency is integrated into

daily life, suggesting that broader acceptance could follow as familiarity increases.

Also a lack of understanding (g8) is a key contributor to innovation resistance in both

the euro introduction and the digital euro. In both cases, greater awareness, clearer
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communication, and higher levels of understanding are associated with increased pub-
lic support. For the euro introduction, a study from 2000 on internal corporate commu-
nication confirmed the regression findings, showing a strong positive link between in-
formation sharing and readiness to adopt the new currency.'*> These findings also align
with M. Bijlsma’s research on CBDCs, which demonstrates that individuals with more
knowledge about CBDC are more likely to express interest in opening an account. '
Backed by the IRT-framework, it is observed that limited information or low awareness
often leads to resistance or delays in adoption until perceived benefits become
clearer.'*” Also, when the cognitive effort required to understand an innovation is too
high - as is the case with both monetary changes due to their complexity - this can

intensify perceived barriers and ultimately reinforce passive aversion.!'*®

For this variable, a notable effect of two demographic factors - education and gender -
can be observed in relation to the perceived lack of understanding. Regarding educa-
tion, it is unsurprising that respondents with higher educational attainment felt better
informed and, as a result, were more likely to support the euro. In her analysis, B. Is-
engard shows that, in 2001, citizens with a high school diploma were 18% less con-
cerned than respondents with lower levels of education, probably because access to
information varies considerably.'* This observation is consistent with existing litera-
ture, which shows that higher education levels are positively associated with openness
to innovation.!>® As with the other variables, gender also played a significant role:
women reported feeling less informed about the euro and were more likely to oppose
its adoption. This finding is probably also linked to differences in education levels at
that time. Studies show that in 2001, women in Germany had, on average, lower levels
of formal education and were more likely to stay at home. Supporting this, a dispersion
analysis of the education variable reveals that approximately 10% more women com-
pleted their education before the age of 18 compared to men. While no current studies
specifically link perceived knowledge and gender to digital euro acceptance, it is rea-
sonable to assume that this factor could continue to influence attitudes toward digital

financial innovations. However, given the progress in gender equality in education'>!,
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the impact of education-related information gaps on digital euro resistance may be less

pronounced today.

The final aversion factor influencing support for the currency change is q16i, which
captures concerns about financial implications. As with trust and security, this factor
reveals significant differences between the euro introduction and the digital euro. In the
regression analysis, q161 emerged as the most influential resistance factor, with re-
spondents who did not believe the euro would ensure price stability showing 78% lower
odds of supporting its introduction. This highlights the central role that macroeconomic
stability and inflation concerns played in shaping public opinion at the time. In contrast,
concerns about financial stability appear to play a minor role in resistance to the digital
euro. If citizens had any concerns about the digital euro, they were mostly about the
cost of the new currency. This discrepancy becomes clearer when considering the dif-

fering motivations behind the two innovations and the broader historical context.

While the euro was introduced to unify and stabilize the European economy in a post-
reunification and post-crisis environment, the digital euro is primarily driven by tech-
nological innovation and modernization, rather than monetary transformation - making
financial stability less of a focal concern in today’s debate. The ECB has explicitly
stated that the digital euro will not affect financial stability, noting that “our financial
system — with the banking system at its centre — functions well, and the Eurosystem
wants to preserve the key role banks play in ensuring the efficient provision of credit
to the real economy”!*2. In contrast, and as previously discussed, German citizens ex-
hibited strong emotional attachment to the DM, which was regarded as a symbol of
economic identity and post-war recovery.'>* Consequently, the transition to the euro
provoked fears of inflation - framed as the Teuro-effect - and a perceived loss of mon-
etary sovereignty. Within the framework of IRT, such concerns activate both the risk
barrier, a functional resistance, and the tradition barrier, a psychological resistance
rooted in identity disruption.!>* This results in a particularly strong reluctance, as con-
cerns stem from both active and passive resistance. Notably, these barriers appear

largely absent in the discussion about the digital euro.

Looking at demographic characteristics, gender is once again a factor in this aversion,

while other factors appear less relevant when it comes to financial concerns. Three
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main explanations - one structural and two psychological - may account for this dispar-
ity. First, the data reveal a strong association between q16i and educational attainment,
whereby lower levels of financial literacy correlate with heightened innovation re-
sistance. Second, a study on demographic influences on price sensitivity suggests that
women, who more frequently manage everyday household expenditures, demonstrate
greater sensitivity to price changes.!>® This trait probably intensified concerns over in-
flation, thereby reducing support for the euro. Third, research in behavioural finance
consistently show higher levels of financial risk aversion among women.!*¢ Given that
a currency reform constitutes a significant systemic shift, often perceived as uncertain
or unpredictable, this psychological tendency likely contributes to the observed gender

gap in support.

An examination of the demographic impact on the general support for monetary inno-
vation reveals slight discrepancies in the analysis. First, the observed data did not indi-
cate a statistically significant effect of age on pre-euro resistance, which stands in con-
trast to existing literature. Studies on digital or payment-related innovations frequently
suggest that younger individuals are less resistant to innovation than older age
groups.'”’” Even preliminary research on the digital euro considers age segmentation;
however, findings do not consistently support the assumption that younger people show

lower resistance, indicating that the role of age requires further investigation.

In contrast, gender demonstrated a pronounced effect in the context of the euro intro-
duction. Although specific studies on gender differences regarding the digital euro are
currently missing, related research on digital innovations - such as mobile banking!*3
and internet usage'>’ - supports the observed pattern: women tend to show lower levels
of support for currency transitions compared to men. The reasons are multiple and

should be studied in an in-depth analysis.

Lastly, logistic regression results revealed a positive and significant association be-

tween locality size and euro support. This effect is probably related to the “urban-rural

95160

education gap”'®”, which shows that average education levels are higher in cities than
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in rural areas. Nonetheless, this variable cannot be analysed in greater depth due to the

absence of comparable data in studies concerning digital euro resistance.

To summarize, this analysis demonstrates that resistance to the euro introduction was
primarily driven by concerns over financial implications, while trust and security had
the least influence - yet these two factors show the exact opposite pattern in the current
digital euro debate, where trust and privacy dominate and financial concerns are mar-
ginal. Demographic variables such as gender and education had notable effects, partic-
ularly on financial and lack of understanding, whereas age showed limited or incon-
sistent impact. These findings align with IRT, showing that both passive barriers - such
as usage and knowledge gaps - and active resistance—driven by economic fears and
identity loss - shaped public attitudes. While active resistance dominated during the
euro introduction, the digital euro debate is more influenced by passive concerns like

complexity and limited understanding.

5.2 Implications for managers & stakeholders

Drawing on the challenges observed prior to the euro introduction - and the major dif-
ferences identified between the two currency innovations - this chapter outlines key
conclusions for addressing current resistance to the digital euro. By applying the frame-
work of IRT, the analysis has demonstrated active and passive innovation barriers shap-
ing public attitudes. As the digital euro remains under development and is expected to
be launched in the coming years, we determine the three most relevant factors that can
help reduce public reluctance and foster broader acceptance of this new form of cur-

rency.

First and arguably most important is the need for policymakers to leverage effective
communication strategies and media campaigns to reduce resistance driven by passive
resistance - particularly the lack of understanding and perceived uselessness of the dig-
ital euro. The research findings indicated a strong correlation between personal benefits
or understanding of the technology and the likelihood of CBDCs adoption which high-
lights the need for financial institutions or other intermediaries to effectively dissemi-
nate knowledge and make the digital euro more tangible.'®' While it is important that
banks consider diverse public needs when designing the digital euro or currencies in

general, this alone is insufficient. Our previous analysis of the euro introduction, along

161 Cf. Faunce, L. / Arnold, M. / Fleming, S. (2023), p. 8
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with an ECB study indicating increased willingness to accept the digital euro after
viewing an explanatory video'®?, showed the importance of communication networks
and the decisive role media plays in such a debate. Thus, central banks are also encour-
aged to communicate effectively about the currencies purpose and usage, as this is
likely to increase their adoption.'®® Furthermore, studies have revealed that CBDC pro-
jects progress faster in emerging economies due to increased innovation, openness and
informal economy.'®* This also aligns with the requirement of “creating a positive so-

cial environment that encourages its use”!%

in order to make the digital euro a suc-
cessful and competitive alternative to cash. As has been demonstrated by the analysis,
demographic characteristics are of significance and it is therefore essential that the
campaigns reach a majority of citizens, irrespective of their educational level, gender

or other demographic factors.!6®

Secondly, managers and other policymakers need to build trust through a regulatory
framework and its transparency. Ultimately, as this thesis confirms through the example
ofthe euro introduction, trust is a precondition, not a by-product, of successful currency
innovation. The digital euro will not gain public acceptance unless the institutional
framework convincingly mitigates active resistance barriers - concerns about surveil-
lance, misuse of data, and market dominance. It is evident that the ECB must establish
a robust regulatory framework that encompasses all compliance requirements (e.g.,
AML or KYC) while maintaining valuable benefits for users.!®” Nevertheless, this pre-
sents a challenge for decision-makers, who must balance the competing demands of
users for secure infrastructure and safety on the one hand, and anonymity and data
protection on the other.'®® The focus on privacy regulations is imperative as a survey
revealed that the willingness to use CBDC is significantly higher when users are as-
sured that their identity and transaction data are stored separately and when they are
informed about the privacy benefits.'® Also, the ECB public consultation shows that

55170

citizens “want their payments to remain a private matter and view this as a priority.

Following on from this, the ECB has suggested the introduction of so-called
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"anonymity vouchers". These would limit the amount of CBDC that can be transferred
without storing personal data, thereby providing users with as much individual control
as possible while maintaining high safety standards. Since active innovation resistance
- in this case stemming from security concerns - can intensify the spread of negative
word-of-mouth and misinformation, the regulatory framework must be closely tied to

communication efforts.

Finally, passive innovation resistance is closely linked to the extent of change expected
from future users.!”! The introduction of the euro serves as a clear illustration of this
dynamic, as the radical shift in the monetary system triggered significant public fear -
partly due to emotional and tradition-based barriers. To mitigate similar concerns, pol-
icymakers should emphasize that the digital euro is intended as a complement to exist-
ing cash rather than a complete replacement.!’? This positioning can reduce aversion
by addressing tradition-related resistance rooted in attachment to physical currency. In
parallel, managers and stakeholders should underline the digital euro’s compatibility
with the current payment infrastructure, thereby simultaneously lowering resistance
driven by perceived uselessness and reinforcing perceptions of ease of use. As S. Hei-
denreich already demonstrated, this form of self-visualisation in marketing can con-

tribute to the overcoming of passive innovation resistance.!”

In conclusion, overcoming resistance to the digital euro requires a comprehensive strat-
egy that addresses both passive and active barriers. By focusing on tailored communi-
cation, transparent regulations, and continuity with existing payment structures, stake-
holders can foster greater public acceptance and facilitate a smoother transition toward

this evolving monetary innovation.

5.3 Limitations

Given the mixed-method approach and innovative and evolving nature of CBDC tech-
nology, it is important to consider the research gaps that exist within our current field
of study when interpreting the findings. At the same time, those gaps offer potential for

further studies on the topic of public resistance towards the digital euro.
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Firstly, we must take into account the geographical scope of this analysis. The study of
public resistance to the euro introduction is limited to respondents from Germany. In
contrast, the literature reviewed on the digital euro often includes studies conducted
across several European countries or even examines other CBDCs such as the e-CNY
or the digital rupee. This methodological divergence reflects a deliberate research de-
cision, public opinion and resistance levels varied significantly across the Eurozone in
the early 2000s, making a focused country-level analysis for the euro introduction more
coherent.!” However, due to a lack of granular and nationally representative datasets,
a similarly Germany-specific analysis for the digital euro was not possible. Prior stud-
ies have shown that patterns of resistance toward monetary innovations are influenced
by a multitude of factors - beyond emotional attachment to former currencies. These
include the population’s experience with previous monetary transitions, trust in finan-
cial institutions, and everyday cash usage habits.!”> For example, a study on the share
of cash usage reveals a significant discrepancy in cash utilisation between different
countries.!”® Thus, it is likely that individuals who are already comfortable with digital
payments are more likely to accept CBDC than those who are reluctant to give up coins.
Consequently, it would be valuable to collect nationally representative survey data from
German citizens regarding the digital euro. Such data could enhance the comparability
between the historical and current case and allow for a more nuanced understanding of

country-specific resistance dynamics.

Secondly, it is important to consider the disruptive and dynamic nature of the digital
euro. In 2001, although some citizens lacked a full understanding of the euro introduc-
tion, essential aspects such as the design of banknotes, exchange rates, and conversion
rules were already finalized. In contrast, the digital euro remains a work in progress.
As of today, many core elements - including technical design, privacy guarantees, and
regulatory frameworks - are still under discussion.!”” This aspect affects the analysis in
two important ways. First, resistance toward the digital euro may be shaped not only
by the innovation itself but also by the lack of clarity surrounding its implementation.
Second, the literature review covering public perceptions of the digital euro is based
on studies published between 2020 and 2024. Some of these studies may already be

partially outdated, as the digital euro’s specifications have evolved during that time.

174 Cf. Miiller-Peters, A., et al. (1998), p. 678
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This creates limitations when drawing firm conclusions from the existing survey re-

Sponscs.

Finally, the mixed-methods approach might have an impact on the generalizabilty of
the results. Public attitudes toward the euro, examined using structured panel data, al-
lowed for robust statistical analysis of key demographic factors such as education, age
or locality size. In contrast, insights on the digital euro are drawn from a range of qual-
itative case studies and survey-based literature. While this provides a broad and timely
overview of public attitude, it restricts the analytical depth and hinders direct variable-
level comparisons. For example, no harmonized data on variables such as locality size
or detailed age cohorts are available for the digital euro studies, making it difficult to
assess demographic patterns with the same precision. Furthermore, even if such data
were available, one must acknowledge that the societal situation has changed substan-
tially since 2001. The average level of education has increased!’®, and demographic

7 _ would

shifts - such as urbanization and changes in regional population structures'
need to be accounted for in any comparative analysis. These factors limit the extent to
which resistance patterns toward the euro and the digital euro can be evaluated on fully

equal methodological terms.
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6. Conclusion

The digital euro, currently being developed by the European Central Bank and the Eu-
ropean Commission, is scheduled to launch by 2028 at the latest. Its introduction aims
to offer a European alternative to the increasing dominance of non-European digital
payment providers and to address the decline in the use of physical cash. Although this
project is designed to bring various benefits to citizens and the financial ecosystem,
early surveys reveal public skepticism and a concerningly low level of acceptance. This
aversion is similar to the sentiment observed prior to the euro’s physical introduction
in 2002 — a transition that initially faced strong public opposition but has since become

a cornerstone of European economic identity.

The core objective of this thesis was to explore how resistance to innovation can be
overcome and to derive strategic lessons from the 2002 euro introduction for the im-
plementation of the digital euro. To do so, an in-depth literature review on CBDC stud-
ies was conducted, identifying four recurring aversion factors: financial implications,
lack of understanding, uselessness and ease of use, and trust and security concerns.
These factors - along with five demographic variables - were then tested against 2001
panel data from the Flash Eurobarometer on the euro introduction using descriptive

statistics, correlation, and logisitic regression analysis.

The analysis of both currency innovations yielded several important insights. First, fi-
nancial concerns, which dominated public resistance prior to the euro launch, now play
a relatively minor role in the digital euro debate. This is likely due to the nature of
monetary innovation, with the digital euro being only a complement to cash. In con-
trast, trust and security issues - practically absent from the debate in 2001 - have
emerged as the most critical barriers to public acceptance of the digital euro today.
Decreasing trust levels in policymakers, as well as the disruptive nature of CBDC, are
possible causes. The other two aversion factors, lack of understanding and perceived
uselessness, continue to be relevant in both innovation contexts, though they are not
the most decisive. Demographic analysis further revealed interesting parallels and de-
viations. While existing literature frequently emphasizes age as a key variable, the 2001
data showed no significant impact of age on euro support. However, both gender and
education level proved influential: women as well as citizens with lower levels of edu-
cation were significantly less likely to support the new currency, a pattern consistent
with current findings on the digital euro. In the context of innovation resistance theory,
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we observe a combination of active and passive resistance to the introduction of the
digital euro. In the current debate active opposition is mainly driven by privacy con-
cerns, while passive resistance is rooted in a lack of understanding and perceived use-
lessness. In context of the euro introduction, financial implications led to active re-
sistance, whereas the other factors were of a passive nature. Addressing both types of

resistance will require tailored strategies that go beyond simple communication.

Building on these findings, the thesis proposes three strategic recommendations for
digital euro managers and policymakers. First, broad and inclusive communication
campaigns should be launched to explain the technology, address misconceptions, and
reduce perceived complexity. These campaigns must be accessible to all demographic
groups, addressing different gender groups and educational levels. Second, a transpar-
ent and enforceable regulatory framework is necessary to alleviate public concerns
about privacy and security - currently the most influential barrier. Third, it must be
clearly emphasized that the digital euro will complement, not replace, physical cash. In
context of IRT this is an issue that increases unconscious fears and doubts because the

change stemming from the digital euro is overestimated.

However, some limitations must be acknowledged. The quantitative analysis is based
on German data from 2001, whereas the digital euro studies draw from a broader inter-
national base. This difference in geographic scope should be taken into account when
interpreting results. But most importantly, since the digital euro is still under develop-
ment, future changes in its design and public perception may influence or invalidate
current findings. Continued research and updated data will therefore be essential in the

years ahead.

Ultimately, this thesis shows that public resistance is not just an obstacle but a key
factor in the success of monetary innovations. The euro’s introduction in 2002 offers
valuable lessons for today: trust, clear communication, and citizen-focused policy are
essential. As the digital euro moves forward, learning from the past will be crucial to

shaping a widely accepted currency for the future.
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2.1 Demographic factor — gender

Dispersion of respondents’ gender

= Men

= Women

421; 50%

2.2 Demographic factor — age

Dispersion of respondents' age per age group

300 34%
250
25%
200 23%
19%
150
100
50
0
15-29 30-44 45-59 60+
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2.3 Demographic factor — age when finishing fulltime education

Dispersion of respondents' age when finishing fulltime
education

200 21%

150
13% 12%

9% 89, 9% v 20,
5
1%
6 17

5-13 14 15 1 18 19-20 21-23 24-26 27+

S

(=]

2.4 Demographic factor — professional activity

Dispersion of respondents’ professional activity

farmer, fisherman
other 2%

4%

professional
2% shopkeeper,
craftsman, owner
3%

temporarily
unemployed
5%
student, military
service
7%

general
management
9%
housewife
5%

employee, middle
management
retired 25%

22%

manual worker
16%
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2.5 Demographic factor — locality size

35%
30%
25%
20%
15%
10%

5%

0%

Dispersion of respondents’ locality size (population)

139
99 o 11%
IO : I I 2
<2.000 2.000 - 5.000-  20.000- 50.000 -
5.000 20.000 50.000 100.000
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3.1 Aversion factors — lack of understanding (q8)

q8 - Lack of understanding
How well informed do you feel about the single
European currency, the Euro?

4% 6%

m Very well informed
= Well informed
= Not very well informed

H Not at all informed

3.2 Aversion factors — uselessness & ease of use (q14a)

ql4a - Uselessness & ease of use
Replacement of the Dmark by the Euro will cause
you personally a lot of inconvenience

m Strongly agree
= Quite agree
® Quite disagree

m Strongly disagree
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3.3 Aversion factors — trust & security (ql4e)

ql4e - Trust & security
You think that the necessary regulations and
measures will be taken in time to protect the
consumers from abuses?

m Strongly agree
= Quite agree
® Quite disagree

m Strongly disagree

3.4 Aversion factors — financial implications (q16i)

q16i - Financial implications
Will contribute to price stability

myes

“no
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3.5 Aversion factors — overall attitude (q16j)

q16j - Overall attitude
Will mean more advantages than disadvantages
for you personally

Hyes

no

4. Shapiro—Wilk W - test for normal data distribution

Variable Obs Prob>z Normal distribution
ql6j 820 0.85945 yes
q8 820 0.25672 yes
qlda 820 0.49893 yes
qlde 820 0.00871 no
qle6i 820 1.00000 yes
age group 820 0.19473 yes
sex 820 1.00000 yes
prof 820 0.00000 no
educ 820 0.00000 no
size 820 0.00000 no
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5. Predictive Margins

demographic factors (ql gjlir%zl;es) aversion factors @« 12;2:%21;65)
Gender q8 (lack of understanding)

Men 0,3901 Very well informed 0,3864
Women 0,2727 Well informed 0,3846

Not very well informed 0,2591

Age Not at all informed 0,2272
15-29 0,3131

30-44 0,2986 ql4a (uselessness & ease of use)

45-59 03019 Zz‘,’tngly agree 8;‘7‘22

ite agree ,

60+ 0,4529 Quite disagree 0,347
Education Strongly disagree 0,4295
513 0,3156 ql4e (trust & security)

14 0,3181 Strongly agree 0,3202
15 0,3901 Quite agree 0,3748
16 0,2748 Quite disagree 0,3058
17 0,3089 Strongly disagree 0,1762
18 0,3192 q16i (financial implications)

19-20 0,3122

yes 0,2168

21-23 0,3991 o 0.4851
24-26 0,4547

27+ 0,3028

QOccupation (prof)

farmer, fisherman 0,2096

professional 0,22

shopkeeper, craftsman, owner 0,4421

general management 0,4077

employee, middle management 0,4075

manual worker 0,3407

retired 0,2086

housewife 0,3

student, military service 0,5039

temporarily unemployed 0,2709

other 0,3179

Size of locality

<2.000 0,3033

2.000 - 5.000 0,2987

5.000 - 20.000 0,3115

20.000 - 50.000 0,3091

50.000 - 100.000 0,2936

100.000 - 500.000 0,3186

> 500.000 0,3855
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6. SOEP — Data analysis

Overview of variables

Variable Explanation Eurobarometer equivalent
p11407 Concerns about the introduction of the euro Overall attitude (q16j)
p13001 Gender Sex
d1110101 Age of Individual Age
d1110901 Number of Years of Education Educ
rp11401 Concerns about general economic developments  Financial Implications (q16i)
pl10 Interest in politics Lack of understanding (q8)
rp0503 Private internet use Trust & Security (ql4e)
Correlation analysis
financial
overall attitude gender age education implications  understanding trust & security
overall attitude 1,0000
sex -0,056%* 1,0000
(0,0000) .
age -0,0526%* 0,0211%* 1,0000
(0.0000) (0.0016) -
education 0,0917** -0,0718** -0,0668** 1,0000
(0,0000) (0,0000) (0,0000) -
financial implications 0,3479%* -0,0093 -0,0520%* -0,0098 1,0000
(0,0000) (0,1653) (0,0000) (0,1441) -
understanding -0,0611%* 0.2186%* 0,1633%* -0,3079%* 0,0645%* 1,0000
(0,0000) (0,0000) (0,0000) (0,0000) (0,0000) .
trust & security -0,1204** 0,1110%* 0,3010%* -0,2954%* -0,462%* 0,1523%* 1,0000
(0,0000) (0,0000) (0,0000) (0,0000) (0,0000) (0,0000) 2
*significance level: p<0,05
**significance level: p<0,01
Regression analysis
Ml M2 M3 M4 M5
Only
control variables Financial implications Understanding Trust & Security Overall aversion
Gender -0,0806 -0,0739%* -0,0737% -0,0726% -0,0526%
0.111) (0.010) (0,011) (0.011) (0.011)
Age -0,0027%* -0,002%% 0,0029%% -0,0019%* 0,0016%*
(0,000) (0,000) (0,000) (0,000) (0,000)
Education 0,0179%% 0.0193%* 0,0167%* 0,0151%% 0,0147%%
(0,002) (0,002) (0,002) (0,002) (0,002)
Financial Implications 0,4597%* 0,4627%*
(0.008) (0.008)
Understanding -0,0204%% -0,0442%*
(0,007) (0,007)
Trust & Security 0,0998* -0,0809*
(0.011) (0.011)
Constant 2,0562% 1,0995% 2,1208% 22068+ 1,3548+
(0.029) (0.031) (0,037) (0.034) (0.039)
Rz 0,0105 0,1481 0,0109 0,0139 0,1526

*significance level: p£0,05
*#gignificance level: p£0,01
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8. Code history of data analysis

/__ A
Y A A A A

J—
[

StatahNow 18.5
MP-Parallel Edition
Statistics and Data Science Copyright 1985-2823 StataCorp LLC
StataCorp

4985 Lakeway Drive

College Station, Texas 77845 USA
800-782-8272 https://www.stata.com

979-696-4688 service@stata.com

Stata license: Unlimited-user 2-core network, expiring 17 Oct 2825
Serial number: 581889403638
Licensed to: Valerie Jahn
Universitdt Tiibingen

Notes:
1. Unicode is supported; see help unicode advice.
2. More than 2 billion observations are allowed; see help obs advice.
3. Maximum number of wvariables is set to 5,808 but can be increased;

see help set maxvar.

1 . use "C:\Users\carin\OneDrive - HWR Berlin\UNI\Unterlagen\Master\3. Semester‘\Masterarbeit\Datenanalyse\Gesis_
> Daten\2@@1\Daten_bereinigt_logit.dta"

2 . summarize

Variable Obs Mean Std. dev. Min Max
country 82e 29.95366 .9995353 29 31
quest 82e 490.5976 288.2876 1 998
q8 828 2.417073 .6697374 1 4
qlda 82e 2.673171 .9430743 1 4
qlde 82e 2.858537 .B539145 1 4
qlei 82e 1.5878e5 .4925303 1 2
qlej 828 1.665854 .4719791 1 2
sex 82e 1.502439 .5002992 1 2
age 828 44.89756 16.23595 15 93
school 82e 1.839024 .1937712 1 2
educ 828 19.82195 4.445245 13 38
prof 82e 6.221951 2.104012 1 11
vote 828 331.6939 44.,46985 3e1 399
region 82e 3e8.6866 4.880558 3e1 316
size 82e 384.8756 2.07353 3e1 3e7
wcountry 82e .9932857 .5739157 .B87663  3.750799
weurin 82e 1.741352 1.59%0201 .0943011 10.09786
age_group 820 2.513415 1.841772 1 4
q16j_bin 82e .3341463 .4719791 (-] 1
qlei_bin 828 .4121951 .4925303 e 1
3 . swilk q16j_bin g8 ql4a qlde qlei_bin age_group sex prof educ size
Shapiro-Wilk W test for normal data
Variable Obs W \ z Prob>z
ql6j_bin 82e 0.99782 1.149 9.341 9.36660
q8 82e 8.99752 1.385 8.653 9.25672
qlda 82e 9.99818 1.001 @.ee3 9.49893
qlde 82e 0.99500 2.633 2.378 9.e0871
qlei_bin 828 08.99922 9.4089 -2.193 9.98586
age_group 82e 0.997380 1.420 9.861 9.19473
sex 82e 0.99989 @.857 -7.851 1.00000
prof 82e 0.98666 7.021 4.787 @.e0000
educ 82e 0.89137 57.189 9.938 9.e0000
size 828 08.97298 14.225 6.521 0.00000
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5

Number of observations = 820

Key
rho
p-value
ql16j_bin q8 qlda glde gléi bin
g16j_bin 1.0000
q8 -9.2763* 1.0080
0 .00808
glda 0.2218* -0.1990* 1.0000
0 .00808 ©.0008
glde -9.8737* @.1188* ©.8094 1.e000
©.8348 8.0815 ©.7884
gléi_bin ©.3575* -@.1763* ©.0684 -0.1763* 1.0000
0.0000 @.0000 ©.0501 ©.0000

. spearman ql6j_bin age_group sex prof educ size, stats(rho p) star(@.85)

Number of observations = 820

spearman ql6j_bin g8 gqlda qlde ql6i_bin, stats(rho p) star(@.85)

Key
rho
p-value
ql6j_bin age_gr~p sex prof educ size
g16j_bin 1.0000
age_group 0.0119 1.0000
9.7341
sex -9.2183* @.8856 1.6eee
0 .00808 8.8731
prof -9.0983* @.8939* ©.1575* 1.0080
9.8849 8.0871 ©.0008
educ ©.1831* -0.1016* -0.1468* -0.2772* 1.0000
0.0000 0.0036 ©.0000 ©.0000
size 0.0760* ©.0909* ©.0250 9.8353 0.1116* 1.0000
0.08295 8.8092 9.4742 9.3124 0.0014
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6

10 .

. logit g16j_bin age_group sex prof educ size
Iteration ©: Log likelihood = -522.4025
Iteration 1: Log likelihood = -494.76111
Iteration 2: Log likelihood = -494.5348
Iteration 3: Log likelihood = -494.53474
Iteration 4: Log likelihood = -494.53474
Logistic regression Number of obs = 820
LR chi2(5) = 55.74
Prob > chi2z = ©.00800
Log likelihood = -494.53474 Pseudo R2 = 8.8533
ql6j_bin | Coefficient Std. err. z P>|z| [95% conf. interval]
age_group .0147836 .0745744 0.20 0.843 -.1313795 .1609467
sex -.8297282 .1574124 -5.27 0.000 -1.138251 -.5212056
prof -.0209373 .837631 -8.56 0.578 -.0946927 .08528181
educ . 0606895 .0173805 3.49 0.000 .0266244 .08947546
size .08684358 .8380599 1.80 8.072 - .P0616082 .1438317
_cons -21.41809 11.54315 -1.86 0.064 -44,04225 1.206067
. logit g16j_bin age_group sex prof educ size g8
Iteration 8: Log likelihood = -522.4025
Iteration 1: Log likelihood = -477.6049
Iteration 2: Log likelihood = -476.85269
Iteration 3: Log likelihood = -476.85254
Iteration 4: Log likelihood = -476.85254
Logistic regression Number of obs = 820
LR chi2(s6) - 91.1e
Prob » chi2z = ©.0000
Log likelihood = -476.85254 Pseudo R2 = @.8872
ql6j_bin | Coefficient Std. err. z P>|z| [95% conf. interval]
age_group -.0162463 .07657 -8.21 0.832 -.1663207 .1338282
sex -.6807419 .162326 -4,19 ©.000 -.9988949  -.3625888
prof .00821268 .0386672 0.86 0.956 -.0736595 .8779132
educ .0426827 .0179501 2.38 0.e17 .0875011 .0778643
size .B658985 .08390461 1.69 8.091 -.0106385 .1424275
q8 -.7500501 .138e7205 -5.74 0.000 -1.006258 -.4938426
_cons -18.81657 11.84357 -1.59 0.112 -42.082955 4.396413
logit g16j_bin age_group sex prof educ size qlda
Iteration @: Log likelihood = -522.4025
Iteration 1: Log likelihood = -481.727@9
Iteration 2: Log likelihood = -481.08206
Iteration 3: Log likelihood = -481.88116
Iteration 4: Log likelihood = -481.08116
Logistic regression Number of obs = 820
LR chi2(6) = 82.64
Prob > chi2 = ©.0080
Log likelihood = -481.08116 Pseudo R2 = 8.8791
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11 .

12 .

13 .

14 .

gl6j_bin | Coefficient Std. err. z P>|z]| [95% conf. interwval]
age_group .8260797 .875827 8.34 0.731 -.1225385 .1746979
sex -.7656831 .1601547 -4.78 0.000 -1.879581 -.4517857
prof -.016366 .0384988 -8.43 0.671 -.0918222 .8590902
educ .8478707  .0177814 2.69 0.007 .0130198 .8827215
size .0602467 .0387478 1.55 0.120 -.0156976 .13619€9
glda .4471784 .0882398 5.87 0.000 .2742316 .6201253
_cons -20.85651 11.74787 -1.71 ©.088 -43.08191 2.96889
logit ql6j_bin age_group sex prof educ size qlde
Iteration @: Log likelihood = -522.4025
Iteration 1: Log likelihood =  -489.977
Iteration 2: Log likelihood = -489.6185
Iteration 3: Log likelihood = -489.61828
Iteration 4: Log likelihood = -489.61828
Logistic regression Number of obs = 820
LR chi2(6) = 65.57
Prob > chi2 = @.0868
Log likelihood = -489.61828 Pseudo R2 = 0.0628
gl6j_bin | Coefficient Std. err. z P>|z| [95% conf. interwval]
age_group -.004126 .0752692 -8.85 0.956 -.151651 .1433991
sex -.8646702 .1590504 -5.44 0.000 -1.176403 -.5529372
prof -.0306444  .@380847 -8.80 0.421 -.105289 .8440002
educ .0608521 .0174612 3.48 0.000 .0266289 .0@950754
size .@728009 .0384014 1.90 0.058 -.00824643 .1480662
qlde -.2900163  .@938715 -3.09 ©.002 -.4740011 -.1060314
_cons -22.00523 11.63823 -1.89 0.0859 -44.81574 .805279
logit q16j_bin age_group sex prof educ size ql6i_bin
Iteration @: Log likelihood = -522.4025
Iteration 1: Log likelihood = -446.75589
Iteration 2: Log likelihood = -444.94606
Iteration 3: Log likelihood = -444.94434
Iteration 4: Log likelihood = -444.94434
Logistic regression Number of obs = 820
LR chi2(6) = 154.92
Prob » chi2 = ©.0080
Log likelihood = -444.94434 Pseudo R2 = 0.1483
gl6j bin | Coefficient Std. err. z P>|z| [95% conf. interwval]
age_group -.0680195 .@792505 -8.86 0.391 -.2233477 .0@873087
sex -.7567353  .1681187 -4.50 ©.000 -1.086242  -.4272288
prof -.8316729 .0402104 -8.79 0.431 -.1104838 .0471381
educ .08594734 .0186297 3.19 0.001 .0229597 895987
size .1125@34 .8409732 2.75 0.0e6 .8321973 .1928094
gl6i_bin 1.603463 .1672479 9.59 0.000 1.275663 1.931263
_cons -35.42393 12.4365 -2.85 0.004 -59.79982 -11.04884

78



. logit q16j bin age group s

ex prof educ size q8 qld4a qlde ql6i bin

Iteration @: Log likelihood = -522.4025
Iteration 1: Log likelihood = -426.44214
Iteration 2: Log likelihood = -423.4676
Iteration 3: Log likelihood = -423.45309
Iteration 4: Log likelihood = -423.45309

Logistic regression Number of obs = 828

LR chi2(9) = 197.98

Prob » chi2z = ©.eeee

Log likelihood = -423.453@9 Pseudo R2 = 0.1894

ql6j_bin | Coefficient Std. err. z P>|z| [95% conf. interval]

age_group -.079167 .8817748 -8.97 9.333 -.2394426 .8811687

sex -.6029343 .1758069 -3.43 0.e01 -.9475095 -.2583591

prof -.8081707 .8418414 -9.20 0.845 -.0901783 .8738369

educ .8340914 .8194597 1.75 0.880 -.0040489 .8722318

size .185169 .8424583 2.48 8.013 .8219524 .1883857

q8 -.5687519 .1417334 -4.01 0.000 -.8465444 -.2909595

qlda .411e18 .89868253 4.19 0.000 .218892 .6031439

qlde -.1155609 .1e4e042 -1.11  9.267 -.3194054 .8882835

gqlei_bin 1.519532 .1748238 8.73 ©.000 1.178452 1.868613

_cons -32.56876 12.88382 -2.53 8.e11 -57.81258 -7.388941

. logit gql6j_bin i.age_group

i.sex i.prof i.educ i.size

i.q8 i.ql4a i.qlde i.qlei_bin

79

Iteration ©: Log likelihood = -522.4025
Iteration 1: Log likelihood = -484.8523
Iteration 2: Log likelihood = -399.98259
Iteration 3: Log likelihood = -399.960892
Iteration 4: Log likelihood = -399.960892
Logistic regression Number of obs = 828
LR chi2(39) = 244.88
Prob > chi2 = ©.eeee
Log likelihood = -399.96092 Pseudo R2 = 0.2344
ql6j_bin | Coefficient Std. err. z P>|z| [95% conf. interval]
age_group
-.8952964 .3093348 -8.31 0.758 -.7015814 .5109887
3 -.8730943 .3263406 -8.22 @.823 -.7127102 .5665216
4 .8441615 .4873015 1.73 @.e83 -.1189319 1.799255
sex
women -.7115727 .1925633 -3.7@ 0©.eee -1.08899 -.3341555
prof
professional .8826342  1.015469 ©.88 ©.935 -1.987648 2.072917
shopkeeper, craftsman, owner 1.492527 .851145 1.75 @.e88 -.1756864 3.168741
general management 1.295596 .7544509 1.72 ©.e86 -.1831002 2.774293
employee, middle management 1.294146  .7281565 1.78 ©.€76 -.1330141 2.721307
manual worker .8976745 . 7423273 1.21  @.227 -.55726@83 2.352609
retired -.8058584 .7789342 -8.81 ©.9%4 -1.532541 1.520825
housewife .6414282 .8613643 8.74 ©.456 -1.046815 2.329671
student, military service 1.848257 .8126662 2.26 8.024 .2474605 3.433854
temporarily unemployed .4484923  .8488551 8.53 @.597 -1.215233 2.112218
other .7559472 .8759561 0.86 ©.388 -.9608952 2.47279
educ
14 .8152675 1.233708 8.e1 8.93%8 -2.402756 2.433291
15 .4437059  1.238266 8.36 ©.720 -1.98325 2.870662
16 -.2622555 1.226013 -8.21 0.831 -2.665196 2.140685
17 -.8423313  1.229961 -8.83 0.973 -2.453011 2.368349
18 .8218833  1.243994 9.82 ©.986 -2.4163 2.460067
19-20 -.8214842  1.233142 -8.82 ©.986 -2.438399 2,395431



18

19

21-23 .495539 1.248472 e.40 e.690 -1.935742 2.92682
24-26 .8@85256 1.239341 8.65 @.514 -1.6208538 3.,237589
27 y.o. & older -.8807244 1.258e33 -8.06 9.949 -2.530744 2.369295
size
2.000 - 5.000 -.0296868 .4522055 -06.87 0.948 -.9159932 .8566196
5.008 - 20.000 .8528746 .3897727 6.14 0.892 -.7110658 .8168151
20.0008 - 50.000 .8376609 .4087634 0.89 0.927 -.7635086 .8388224
50.000 - 160.000 -.08632544 .4625035 -6.14 0.891 -.9697445 .8432358
l0e.800 - 508.000 .0982221 .3683187 0.27 ©.79%0 -.6236712 .8201154
500.080 hab. et plus 500,000 in.. .5857622 .3447548 1.47 0.142 -.1699449 1.181469
q8
Assez bien informi Well i..) -.010564 .3749874 -9.83 0.978 -.7455258 .7243978
Pas tris bien informd Not we..) -.7678252 .395121 -1.94 @.e52 -1.542248 .8065978
Pas bien informd du tout Not at..) -.9891242 . 70674684 -1.40 8.162 -2.375737 .3574883
qlda
Plutft d'accord Quite ..) .1608533 .3711879 8.43 9.666 -.5673848 .8874115
PlutBt pas d'accord Quite ..) .6149895 .3555947 1.73 9.884 -.8819633 1.311942
Pas d'accord du tout Strong..) 1.884658 .3758412 2.89 9.6804 .3486231 1.821293
qlde
Plutft d'accord Quite ..) .3296942 .2127226 1.55 8.121 -.8872345 . 7466229
PlutBt pas d'accord Quite ..) -.8912806 .2651428 -9.34 9.731 -.6109589 .4283897
Pas d'accord du tout Strong..) -1.841735 .5111447 -2.84 9.842 -2.843561 -.8399101
1.q16i_bin 1.507316 .184641 8.16 9.600 1.145427 1.8692086
_cons -2.718783 1.515ee1 -1.79 e.a73 -5.68813 .2505647
. margins sex
Predictive margins Number of cbs = 820
Model VCE: OIM
Expression: Pr(gql6j_bin), predict()
Delta-method
Margin  std. err. z P>|z] [95% conf. interwval]
sex
men .3900778 .8216828 17.99 ©.ce00 .3475803 .4325754
women .272742 .821e502 12.96 0.e00 .2314844 .3139996
. margins age_group
Predictive margins Number of obs = 826
Model VCE: OIM
Expression: Pr(gql6j_bin), predict()
Delta-method
Margin  std. err. z P>|z| [95% conf. interval]
age_group
1 .3131843 .8395609 7.91 0.600 .2355664 .3506421
2 . 2985855 .8265572 11.24 0.600 .2465343 .3506367
3 .3819391 .8287435 18.50 0.800 .2456829 .3582753
4 .452929 .8571151 7.93 0.600 .3409855 .5648725
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21 .
22 . margins educ

Predictive margins
Model VCE: OIM

Expression: Pr(ql6j_bin), predict()

Number of obs = 828

Delta-method

Margin  std. err. z P>|z| [95% conf. intervall]

educ
5-13 .3156562 .193651 1.63 @.103 -.8638928 .6952052
14 .3181139 .@555095 5.73 0.000 .2893173 .4269104
15 .3900723 .8526559 7.41 0.000 .2868685 .4932761
16 .2748093 .8326959 8.41 0.000 .2187266 .338892
17 .3088856 .8483455 7.66 0.088 .2298899 .3879614
18 .3191814 .8455886 7.80 0.000 .2298295 .4885333
19-2@ .3122119 .038943 8.82 0.000 .235885 . 3885387
21-23 .3991092 .9477832 8.35 0.000 .3854558 .4927626
24-26 .4547128 .852578e4 8.65 0.000 .3516766 .5577489
27 y.o. & older .3028018 .9495912 6.11 0.000 .2056048 .3999989

23 .
24 . margins prof

Predictive margins
Model VCE: OIM

Expression: Pr(ql6j_bin), predict()

Number of obs = B

20

Delta-method
Margin  std. err. z P>|z]| [95% conf. interval]
prof
farmer, fisherman . 2093587 .8890839 2.35 e.e19 .8347576 .3839599
professional . 2200261 .0981869 2.24 9.025 .8275833 .412469
shopkeeper, craftsman, owner .442106 .8860934 5.14 ©.eee .2733659 .61e846
general management .4877139 .8516104 7.906 ©.000 .3865593 .5088684
employee, middle management .4874631  .8348601 11.96 ©.800 .34870865 .4742197
manual worker . 3407071 .0406212 8.39 ©.e000 .261091 .4203232
retired . 2086145 .0400462 5.21 ©.eee0 .1301254 . 2871036
housewife . 3000026 .87452 4.83 ©.600 .1539462 .4468591
student, military service .5838663 .8667928 7.54 ©.000 .3729549 .6347777
temporarily unemployed .270924  .B697648 3.88 ©.000 .1341875 . 4876605
other .3179188 .0817822 3.89 ©.e00 .1576286 .4782091
25 .
26 . margins size
Predictive margins Number of obs = 828
Model VCE: OIM
Expression: Pr(ql6j_bin), predict()
Delta-method
Margin  std. err. z P>|z] [95% conf. interval]
size
moins de 2.8€@ hab. less than .. .3032741 .047e409 6.45 ©.e00 .2118756 .3954726
2.000 - 5.000 .2987664 .8519648 5.75 ©.e00 .1968572 .4085556
5.008 - 28.000 .3114889 .8388998 8.18 8.808 .2368146 .3861633
20.00@ - 58.000 .389115 .0421912 7.33 ©.e00 .2264218 .3918682
5e.00@ - 100.000 .2935809 .8519075 5.66 ©.000 .191844 .3953178
166.000 - 500.000 .318613 .8327631 9.72 ©.e00 .2543985 .3828275
500.000 hab. et plus 500,000 in.. .3855153 .8257633 15.86 ©.600 .3351377 .4358928
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27 .

margins g8

Predictive margins
Model VCE: OIM

Expression: Pr(q16j_bin), predict()

Number of obs = 820

Delta-method

28 .

28 .

38 .

31 .

32 .

33 .

Margin  std. err. z P>|z] [95% conf. interval]
q8
TrEs bien informz very w..) .3864473 .8639371 6.04 0.e00 .2611329 .5117618
Assez bien informd Well i..) .3845571 .8211775 18.16 ©.000 .343@5 .4260641
Pas tri@s bien informa Not ve..) .2591304 .8241039 10.75 ©.000 .2118876 .3063733
Pas bien informE du tout Not at..) .2271865 .8840699 2.70 @.ee7 .0624125 .3919605
margins qlda
Predictive margins Number of obs = 828
Model VCE: OIM
Expression: Pr(ql6j_bin), predict()
Delta-method
Margin  std. err. z P>|z| [95% conf. interwal]
qlda
Tout-E-fait d'accord Strong..) .249856 .8474816 5.26 ©.e00 .1567937 .3429182
Plutlt d'accord Quite ..) .2736287 .026718 16.24 ©.000 .2212623 .3259951
PlutEt pas d'accord Quite ..) .3469838 .8232553 14.92 ©.000 .3814e43 .3925632
Pas d'accord du tout Strong..) .4295396 .834357 12.50 0.880 .362281 .4968781
margins qlde
Predictive margins Number of obs = 820
Model VCE: OIM
Expression: Pr(q16j_bin), predict()
Delta-method
Margin  std. err. z P>|z] [95% conf. interval]
qlde
Tout-E-fait d'accord Strong..) .3202167 .8265101 12.88 0.888 .2682579 .3721756
Plutbit d'accord Quite ..) .3747739 .8221118 16.95 0.888 .3314356 .4181123
PlutEt pas d'accord Quite ..) .3857503 .8317176 9.64 0.000 .2435849 .3679157
Pas d'accord du tout Strong..) .1761505 .8554092 3.18 @.e01 .0675585 . 2847505
margins g16i_bin
Predictive margins Number of obs = 828
Model VCE: OIM
Expression: Pr(ql6j_bin), predict()
Delta-method
Margin  std. err. P>|z| [95% conf. interval]
ql6i_bin
5] .2168329 .018267 11.87 ©0.000 .1810303 .2526355
1 .4851@36 .8253417 19.14 ©.000 .4354347 .5347724
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9. Al Directory

Remarks, Procedure,

No. | Al tool Purpose of use Affected Sections
Prompts
1 DeepL Write Proofreading: Correcting grammar All chapters Writing style: business, aca-
DeepL Write: & spelling mistakes demic
Ihr KI- . . p
Schreibassistent Improving text formulation Grammar corrections
Translation: English - German
2 ChatGPT Selection of methods & models All chapters See prompt log
ChatGPT
SR Data analysis: support in STATA “Generic Prompts” including
coding [my text] used several times
. . for different parts in the text
Interpretation: Understanding com- or Gitferent parts m e fex
plex data & paper Examples of prompts are il-
.. . lustrated in th t 1
Writing: Proofreading & formula- ustrated m fe prompt fog
tion optimization
3 ScholarGPT Literature research & management Chapter 2 & 5 See prompt log “literature re-
ChatGPT - F literat search”
Scholar GPT ree access literature
4 StataGPT Data analysis guidance Chapter 3 & 4

ChatGPT - Stata

Explanation and correction of codes

See prompt log “Data analy-
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https://www.deepl.com/de/write
https://www.deepl.com/de/write
https://www.deepl.com/de/write
https://chatgpt.com/?model=gpt-4o
https://chatgpt.com/g/g-kZ0eYXlJe-scholar-gpt
https://chatgpt.com/g/g-kZ0eYXlJe-scholar-gpt
https://chatgpt.com/g/g-L2vWSpvIm-stata
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