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ABSTRACT:

The purpose of the master’s thesis is to resolve the potential effects on technological efficiency
within the European Union area when the European Central Bank launches a Central Bank Digital
Currency or Digital Euro via conducting a phenomenographic research. At the time of the re-
search multiple central banks across the globe are planning to issue a centrally governed digital
currency, with some reaching the first simulation and trial periods. So far, no Central Bank Digital
Currency has been officially launched as there remains open questions about the optimal meth-
ods of implementation, timetable, technological hierarchy etc. Potential viable options have
been reported by various central banks, but no decisions have yet been made. In this master’s
thesis the viewpoint of technological efficiency was chosen since as a viewpoint it has not been
previously studied and the results should provide significant arguments in favour or against the
different methods of implementation. The research results also provide important information
on which efficiency- and technological efficiency metrics are appreciated and what side-effects
constantly improving technological efficiency could have.

To prepare the reader for the research and interpretation of the results an extensive and thor-
ough theory is provided. The master’s thesis illuminates the concepts of central-, retail- and
wholesale banks, digital currencies, cryptocurrencies, payment systems, monetary policies, his-
torical trends in financial technology and digitalization. The research was conducted as a quali-
tative phenomenography research, by organizing interviews and workshops with top experts
within the financial and fintech field of profession. The correspondence consisted of a prerequi-
site form, a two-hour intensive themed workshop, and an additional round of interviews. The
interview’s objective was to present open-ended questions that allowed maximum flexibility for
the experts to expose their perception and experiences about the phenomenon. The interviews
were recorded in transcript and video format, and later analysed. In the analysis the experiences
and perceptions of the experts were identified and categorized in terms of their meaning. Out
of the categories, distinct themes and views could be formed in a logical and hierarchical method
to form the subjective future view of the experts.

The key findings of the research were the categories identified from the gathered materials
through phenomenographic methods and the finding that what is perceived to be efficient and
what is technological efficiency could be interpreted to be close to identical derived from sub-
conscious and conscious perceptions. The categories derived from the perceptions of the ex-
perts proved to provide the crucial material for forming the future view of the research and to
answer the key research questions. The main categories identified from the gathered materials
were Efficiency, Technology, Probability, and Policies and Political Effects. To summarise the re-
sults, it was perceived that various attributes of technological efficiency were perceived to en-
hance as a result of, or as result of the following motivation and funding behind a CBDC's launch,
but all the effects were not seen only as net positive.
KEYWORDS: Digital Currency, Central Bank, Technological Efficiency, Phenomenography
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TIVISTELMA: Tdman Pro Gradu tutkielman tarkoituksena on tutkia, mitd mahdollisia vaikutuksia
Euroopan Keskuspankin (EKP) julkaisemalla digitaalisella, keskuspankin hallinnoimalla valuutalla
voi olla teknologiseen tehokkuuteen Euroopan unionin rajojen sisalla. Tutkimus on suoritettu
fenomenografisin tutkimusmetodein. Tutkimuksen aloittamisen ajankohtana useat keskuspan-
kit ympari maailman ovat julkisesti ilmoittaneet kehittdvansa digitaalista keskuspankki valuut-
taa, tarkoituksena lanseerata valuutta julkiseen kayttoon ldhitulevaisuudessa. Toistaiseksi viral-
lista digitaalisen keskuspankki valuutan lanseerausta ei ole suoritettu, joskin useita simulaati-
oita, seka suljetun kayttajaryhman kokeiluja on tehty. Implementaatiokeino, kaytettava tekno-
logia ja vaikuttavat tahot digitaalisen keskuspankki valuutan ymparilla ovat viela laajalti standar-
doimatta, joka luo kriittisen tarpeen optimimaalisimman loppuratkaisun tutkimiselle. Yksi kriit-
tinen aspekti selvitystydssa on tutkia eri implementaatiokeinojen vaikutuksia teknologiseen te-
hokkuuteen, joka on valikoitu taman tutkimuksen nakékulmaksi. Tutkimuksen tavoitteena on
selvittda mita vaikutuksia, sekd mahdollisia sivuvaikutuksia Euroopan keskuspankin lanseeraa-
malla digitaalisella keskuspankki valuutalla voi olla teknologisen tehokkuuden osalta.

Tutkimus toteutettiin kvalitatiivisen fenomenografisen tutkimuksen metodein hyédyntaen eri-
laisia haastattelu ja kyselypohjaisia tiedonkeruumenetelmia. Tutkimuksen osallistujiksi, eli asi-
antuntijoiksi valikoitui viisi finanssi, vakuutus, IT, eCommerce ja talousrikollisuuden ammatti-
laista. Tiedonkeruukeinoina tutkimuksessa hyddynnettiin kyselylomaketta (prerequisite form),
teemahaastattelua (workshop), sekd aukkojen taydentamiseksi yksityishaastettuluita sahkoisia
viestintatyokaluja hyddyntden (additional round of interviews). Haastattelut olivat luonteeltaan
mahdollisimman avoimia ja ei-ohjaavia, jotta osallistujien todellisia kasityksia ja havaintoja voi-
tiin luotettavasti analysoida jalkikdteen ilman vaikuttamisvaikutusta. Kaikki haastattelut tallen-
nettiin, litteroitiin, sekd teemahaastattelun osalta videoitiin. Keratty tieto analysoitiin huolelli-
sesti, jonka lopputuloksena muodostettiin havainnekuva ja teemoiteltu kategorisointi keskei-
simmista havainnoista, seka kasityksista. Lopputuleman kategorioista jalostettiin tiivis kuvaelma
(The view of the future), tulevaisuuden nakyma, joka maalaa kuvan tulevaisuudesta, jossa digi-
taalinen keskuspankki valuutta on otettu kadyttéon, sen vaikutuksineen.

Tutkimuksen tarkeimmat tulokset muodostuivat analyysin kautta muodostetuista kategorioista,
joiden perusteella tulevaisuuden kuva voitiin muodostaa ja jota kautta tutkimuksen kysymyksiin
voitiin vastata. Tutkimuksen tuloksena havaittiin myos, etta ns. tiedostamaton ja tiedostettu vai-
kutelma tehokkuudesta olivat |dhes identtiset, joka korostaa tutkimustulosten luotettavuutta ja
sitd, ettd kyseessa on tosiasiallisesti vaikutelma, mielipiteen sijaan. Tutkimustulokset osittain
kompensoivat aiempaa tutkimuskenttdad, mutta myos uutta relevanttia tietoa onnistuttiin luo-
maan, jonka perusteella keskuspankkien hallinnoimaan digitaaliseen valuuttaan liittyy myos uh-
kakuvia, joita aiemmista tutkimuksista ei I6ydetty. Tiivistetysti tutkimuksessa todettiin, etta di-
gitaalinen keskuspankki valuutta luo useita tehostavia vaikutuksia teknologiseen tehokkuuteen
Euroopassa, mutta kaikki vaikutukset eivat ole kategorisesti positiivisia.
AVAINSANAT: Digital Currency, Central Bank, Technological Efficiency, Phenomenography
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1 Introduction

The subject of research in this master’s thesis is Central Bank Digital Currency and how
the implementation of it could most likely affect the technological efficiency within the
European Union area. Numerous central banks have started planning processes relating
to launching a viable centrally governed digital currency, with few even having com-
pleted the first simulation, or test periods. The exact and most optimized methods of
implementation have yet been resolved and the various effects of a fully launched and
implemented Central Bank Digital Currency has not yet been studied from all viewpoints,
even though the ambition amongst central banks seems to be quite clear; Central Bank

Digital Currencies are a question of when, not if.

In the field of financial technology and digital payments, numerous studies have been
conducted linked to several statistics related to efficiency. Historical trends are usually
studied quantitively for one can compare a chosen metric such as “the frequency of cash
usage” before and after a revolution in the financial technology field such as the imple-
mentation of credit and debit cards. The common nominator for such described studies
is that the research has been conducted after the fact. One common method to study
what will be is surveys, in other terms qualitative research. Such research has been con-
ducted related to Central Bank Digital Currencies, but so far only having a narrow scope
of research, which ultimately leads to the fact that there are still many viewpoints not
being researched when it comes to combining the two variables; what will be and Cen-

tral Bank Digital Currencies.

The research was conducted using the method of phenomenography. The primary rea-
son for the chosen method was that the subject that is studied has not yet materialised
and cannot therefore be quantitatively studied. Therefore, the qualitative research
method was seen as the most optimal method in order to achieve the most reliable re-
sults. In a phenomenographic research the key elements are perceptions, experiences
and feelings of broad themes and areas of expertise. In this research a group of highly

skilled experts were chosen for different information gathering events, such as forms,



interviews, and workshops. Together the experts chosen for this research have close to
fifty years’ worth of experience in the fields of financial technology, finance, investments,
IT, eCommerce, and insurances. The materials gathered from the rounds of information
gathering were carefully analysed through phenomenographic methods and categorical

analysis, from which the research results could be derived from.

The research question to be answered is:

1. What are the effects on technological efficiency within the European Union area
when the European Central Bank issues the Central Bank governed Digital Cur-

rency?

The answer is estimated and derived from the careful analysis of the materials gathered
via methods of phenomenography such as interviews, workshops, and forms and then
compared to previous studies and well-known efficiency metrics. The inspiration for the
chosen metrics was derived from previous studies that could be seen in relation to, or in
the same field as this research. In addition to answering the primary research question

the research also aims to answer the secondary research questions of:

2. Which technological decisions would provide the most (and the least) efficiency

for the European population?

3. Could the technological efficiency of a Central Bank Digital Currency have other

effects for the European population?

And finally, through the answers to the underlying research questions the research aims
to paint a view of the future, of which goal is to demonstrate as realistically as possible
a viable scenario of the future with the Central Bank Digital Currency being launched

alongside its effects and side-effects.



The different primary statistics and or attributes used in this research can be, but are not
limited to, payment speed, payment reliability, payment security, accessibility, cost effi-
ciency and technological developments and implementation options. One of the objec-
tives for the research was to gather well-known and often used attributes of technolog-
ical efficiency related to financial technology from previous studies and study how
closely the attributes would align with the gathered attributes in this research. As tech-
nological efficiency can be measured through various methods, to narrow the scope of
the research this master’s thesis will concentrate on metrics most suited, and most reli-
ably comparable within the European Union area. This comes from the factors that, so
far, the two most extensive trials of any form of Central Bank Digital Currency have been
conducted in the European Union Area (England and Sweden) and the most recent, and
one could argue potentially the most influential experiment that is being assessed is the

Digital Euro.

The scope determines the focus on the technological perspective to be solidly within the
area of technological advancements only linked to the Central Bank Digital Currency. This
results in the scope of technologies being quite broad and that many forms of technology
must be mentioned in the research, even though their roles could not be significant.
Therefore, technologies and matters such as cryptocurrencies and blockchain are men-
tioned so that the reader has a general idea of what they are, but the technologies might
not be mentioned further in the research due to lack of relevance or other reasons.

In the October 2020 release “Report on a digital euro” by the European Central Bank,
the technology possibilities are widely inspected but as of February 2022 the exact form
of technology to be used has not been decided (ECB, 2020). It is still determined on the
report that, regardless of the technology used, the fact that it is a risk-free liability of the
central bank — for example makes the Central Bank Digital Currency fundamentally dif-
ferent from crypto-assets (ECB 2021). Statements such as this would dis-include some

technologies from the scope of observation.
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Once more, the purpose of the master’s thesis is to conduct research on a subject that
has not been yet thoroughly researched and to create valuable information for further
studies and for people in legislative positions inside the European Union and European
Central Bank. As stated in the “Report on a digital euro” by the European Central Bank
“Issuing a digital euro would be relevant for nearly everything the Eurosystem does, and

it would have pervasive effects on society as a whole " (ECB 2020).

As the importance of the correct way of implementing the digital euro or Central Bank
Digital Currency is set as relevant for the whole of society, the information and findings
of the master’s thesis can be valued as potentially essential. Financial and technological
Efficiency within and outside the European Union area is stipulated as a high priority by
the European Union, and as the implementation of the Central Bank Digital Currency
most likely will have an effect on it, it can be determined that the additional information

provided by the master’s thesis is high in value.

The goals of the master’s thesis can be determined as achieved if the information gath-
ered can be determined to be relevant for the future development of the implementa-
tion of the Central Bank Digital Currency. The way of evaluating the accuracy and rele-
vancy of the information produced can be done by comparing the results of the master’s
thesis to prior studies on similar agendas. Although, the pinnacle of achievement would

be to discover something that has been previously undiscovered.

As the research method chosen for this master’s thesis is a qualitative form of research,
phenomenographic study based on interviews and workshops of finance sector experts,
and as the results vary on the subjective viewpoints of the experts, the results might vary
based on either the expertise of the experts or the recency of their knowledge compared
to the knowledge at the time of the previous studies. The results should produce a sig-
nificant and noticeable view of the future of financial inclusion within the European Un-
ion area and the accuracy can be followed through the nearby coming years, after the

potential implementation of the Central Bank Digital Currency.
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2 The Theoretical Background

In order to understand the research topic and the different variables that might or might
not have an effect of the research results it is vital to cover some of the most important
core theories and concepts in financial technology, banking, payment infrastructures,
and currencies. In addition to the latter the reader benefits from additional information
about the historical trends in each subject, especially the evolution of financial technol-

ogy and the foreseeable trends that pave the path for the future.

In this chapter the concepts of central, retail, and wholesale banks are briefly but ade-
quately covered, before moving further into covering various forms of digital currencies
such as the Central Bank Digital Currency, Digital Euro, and Cryptocurrencies. The under-
lying need for the digital euro is also discussed before going into the current European
payment systems. Altogether, the concepts covered in this chapter should give the
reader sufficient knowledge to advance in this research and topics such as monetary
policies and the role of the central and retail banks in relation to the policies compliment

the required knowledge base.

2.1 Central Bank

Central bank is an institution that manages the countries or unions monetary policies,
oversees the countries or unions commercial banking system, and manages the coun-
tries or unions currency. Central banks tend to have abilities that commercial banks do
not have, such as the regulatory powers to ensure the stability of the financial state and
the power to supervise all the actors within the region of the central banks’ governance

(Oritani 2010).

A central bank also has a monopoly on the monetary policy of the region and can for

example increase the monetary base if needed. Unlike the government of a developed
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country that has power over fiscal policies, the central banks of developed nations are
institutionally independent from political changes and influence (Oritani 2010).

The main functions of a central bank are, but are not restricted to: Monetary policy mak-
ing, which means that the central bank oversees setting the official interest rates and
the control of the money supply according to the global and regional monetary markets.
Ensuring the governed areas financial stability through the central bank’s actions, such
as lending to the government and working as the banker’s bank (Heakal 2020). It is said
that the merchant Sir Francis Baring described the central bank as the “lender of last

resort” (Baring 1797).

The central bank is also responsible for reserve management, which means managing
the country’s foreign-exchange, government bonds and gold reserves. The issuance of
coins and notes or in other terms issuance of cash form money is among the core func-
tions of the central bank as also the managing and supervising the means of payments
and inter-banking clearing systems. The central bank also works as a regulator and su-
pervisor of the banking industry in whole, this includes retail, business, and investment
banks. In addition to the core functions the central banks are usually active in economic
research, collection of statistics and advising on financial policy for the standing govern-

ments (Heakal 2020).

It can be argued that the correct functionality of central banks has so far only been
achieved in the developed nations as the developing nations often suffer from internal
crisis and low quality of governing. Phenomena such as hyperinflation, volatile interest
rates and corruption are more common in developing nations, but there are significant
indications that the establishment of central banks in developing areas in long term im-
prove the overall monetary field (Heakal 2020). The importance of central banks accord-
ing to Heakal has grown in importance in the last century, and it can be argued that the
state of currency stability, low inflation and rate of employment are at least in part

thanks to the central banks. (Heakal 2020).
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Not all feedback of central banks activities has been positive though, after the financial
crisis of 2008 and the immediate actions after the COVID-19 crisis ongoing since 2019
the most influential western central banks (ECB and FED) have also faced some critique
towards the monetary policies and especially the liquidity injection decisions. For exam-
ple, a consult to financial institutions William J. Dodwell wrote on his 2013 paper “Too
Much Global Liquidity from Central Banks Distorts Financial Markets and Undermines
Economic Growth” that the recent monetary policy can help to create new asset bubbles
in the financial markets, thus a sort of reform is needed to revive the real economy and

also end the period of zero interests (Dodwell 2013).

As of February 2022, the criticism made by Dodwell seems to have some ground to stand
on, as the rate of inflations historical average of around 2% per annum has been subsided
in the Americas, as in the European Union. The current rate of inflation being at the time
of writing 7.5% in the United States of America and 5.0% in the European Union. (ECB &

Trading Economics 2022).

2.1.1 Retail Banks

It is important to define the differences between retail and wholesale banking, when
mapping out the different payment and money transfer methods and technologies. The
importance comes from the different nature of services that the two provide, so that a
full understanding of the banking spectrum is achieved and how the central bank digital

currency would perform in both fields of play.

Retail banking or in other words personal banking is the banking service that provides
individual consumers with banking services. Individual consumers do not include large
business and large institutions, but retail banks might offer services for small and
midsized businesses and entrepreneurs. Retail banking is the environment that consum-

ers can manage their personal assets and liabilities in. Retail banks offer consumers
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services such as checking and savings accounts, mortgages and other personal loans,

credit cards and certificates of deposit (Majaski 2021).

Retail banks can be a part of a large commercial bank or small local community banks
and retail banks usually have an n number of bank branch offices across a certain area
like a country or union. In recent years as FinTech industry has developed and gained
popularity there has been establishments of new types of retail banks that do not have

any physical branch offices but offer the same services as the older banks (Majaski 2021).

The role of a central bank in relation to retail banks in the eyes of an individual consumer
is to an act as the bank of the banks. In a simplified manner the central bank’s balance
sheet consists of assets and liabilities. The assets side consists of foreign assets such as
US dollars in the case of European Central Bank, loans to commercial banks and securi-
ties, such as government bonds. The Liabilities side of the balance sheet consists of the
currency in circulation, deposits by commercial banks to which the central bank pays
interest (which can also be negative), deposits by governments and net worth (Burda

2017).

Operationally when a retail bank accepts deposits from consumers it must reserve a set
amount of the deposits in cash in the retail bank’s balance sheet to uphold the retail
banks liquidity, in case the consumers want to withdraw their deposits. One of the retail
banks core functions is to loan money to consumers and these loans can be made against
the deposits made by the consumers. This process is also called a maturity transfor-
mation since deposits such as payrolls are usually short term and loans such as mort-

gages are usually long term (Burda 2017).

The currency in circulation and deposits by commercial banks form the money base,
which is in direct control of a central bank. The deposits of the commercial banks consist

of reserve requirements (or reserve ratio), and optional reserves. The structure is
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important to know since it is a part of the money creation process since the retail banks
create money by loans and the restriction to the money creation process is the reserve
requirements. In a very simplified way when a commercial bank loans a 1,000€ the loan
is executed by depositing the sum to a consumer’s bank account, thus the bank has cre-
ated a liability to itself and the bank has according to regulation have to have a reserve
requirement to deposit to the central bank, which in this example is set as 10%, making
the reserve deposit to the central bank 100€. Through this process money has been cre-
ated since now the retail bank has 100€ in its assets as deposits to the central bank and

the 1,000€ receivable of the loan it created (Burda 2017).

2.1.2 Wholesale Banks

Wholesale banking is the sector of banking that sells its services to large clients, which
can include government agencies, large corporations, real estate developers and even
other banks and financial institutions. The services sold can be for example mergers and
acquisitions, currency conversions, underwriting or consulting services, in short, the
types of services you would not get from retail banking sector. The two types are not
entirely separate though, and many standard banks offer retail and wholesale services

rather than the two sectors having entirely separate companies operating.

The reason why understanding wholesale banking in the concept of a central bank digital
currency is that wholesale banking operations often also consists of borrowing and lend-
ing between institutional banks. Ininterbank lending and borrowing there lays significant
counterparty credit and settlement risks, which the issuance of a central bank digital

currency might have a positive effect on.

The potential increased efficiency to the wholesale banking sector due to a central bank
digital currency is also worth studying because the wholesale banking industry is con-
nected to a number of institutions that also have a direct relation to the financial well-

being of a nation, such as government agencies and pension funds (Kagan 2020).
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2.2 Digital Currencies

Digital currencies come in many forms and the central bank digital currency differs from
other means of digital currencies in specific ways. In short, a digital currency is any sort
of currency, money or money-like asset that is stored or exchanged in a digital form,
mainly via internet. In the widely accepted terminology, digital currency is the superset
that includes virtual currencies, which includes cryptocurrencies (Frankenfield 2021).
These types of currencies can be used to trade physical or virtual goods and services, but
some types of digital currencies can be restricted to a certain trading environment, such

as an in-game currency inside a videogame (Al-Laham & Abdallat 2009).

The superset term digital currency includes all forms of digital currencies so it means
that digital currencies can be regulated or unregulated. That means that even though a
centrally governed central bank digital currency and a decentralized, unregulated virtual
currency differ greatly, they are categorically in the same set of digital currencies. The
main difference within the unregulated digital currencies, mainly virtual currencies is
that to be qualified as a cryptocurrency, the technology behind the currency and the
currencies ledger of transactions must be as the term suggests encrypted (Frankenfield

2021).

Cryptocurrencies are a form of digital- and virtual currency that is based on a network
and is distributed across multiple computers that form a network. The structure is de-
centralized, and this allows the cryptocurrencies to exist outside a government or a cen-
tral banks jurisdiction. The most known form of cryptocurrency is Bitcoin, which was
launched in 2009 by an individual who to this day remains anonymous but is rumoured
to be called Satoshi Nakamoto. Many cryptocurrencies use a technology called block-
chain, which is a system of recording information in a way that makes it near impossible
to corrupt the system. Blockchain can be described as a digital ledger of all transactions

occurred over the network (Frankenfield 2021).
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2.2.1 Central Bank Digital Currency

The Bank of England have described the central bank digital currency as electronic cen-
tral bank money that can be accessed more broadly than reserves. The central bank dig-
ital currency would also have potentially much greater functionality for retail transac-
tions than cash and it would have a separate operational structure when compared to
other forms of central bank money, thus allowing to serve different core purposes. The
central bank digital currency would also be interest bearing, meaning that under realistic
assumptions it would have a different rate than the central bank’s reserves (Ward &

Rochemont 2019).

The central bank digital currency is also a form of fiat currency. Cryptocurrencies or vir-
tual currencies are known for being decentralized whereas central bank digital curren-
cies are centralized and regulated by a countries or unions monetary authorities, also
the hypothetical central bank digital currency will most likely not need to use any type
of distributed ledger technology such as blockchain, which is used for example for the

cryptocurrency Bitcoin (Seth 2021).

Fiat currencies are stated as currencies that of which’s value is not backed by any physical
commodity, such as gold or silver. The value of any fiat currency is based on the relation-
ship between supply and demand, monetary markets, and the stability of the issuer,
which can be a central bank or a government. Most of the most important currencies
today are fiat currencies, including the Euro and the US dollar (Chen 2021). The value of
the US dollar was based on the commodity gold on and off again until the gold standard
was suspended and finally removed in 1963 and has been a fiat currency ever since

(GoldTraders 2021).
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2.2.2 Digital Euro

The European Central Bank started to plan an Eurosystem digital Euro and released the
opening report on the subject in October 2020. The report states that the Eurosystem’s
mission is to provide citizens with riskless money for their payments and to ensure the
consumers unfettered access to central bank money in the digital age the ECB’s Govern-
ing council decided to advance with their work on a potential issuance of a digital Euro.
The report was made as an opening speech for future dialogue with the European citi-
zens, since at the time of the writing it was too early to commit to a specific design of a
digital Euro and there are multiple principles and requirements that must first be identi-
fied and fulfilled. Principles and requirements such as, accessibility, robustness, safety,
efficiency, and privacy, all while ensuring the correct compliance according to relevant

legislation (ECB 2020).

A Digital Euro according to the European Central Bank would still be a Euro in the same
way as bank notes and coins are Euros, the form would be an electronic form of money
issued by the Eurosystem, which includes the European Central Bank and national cen-
tral banks. The digital Euro would be accessible to all citizens like cash money, but the
idea is not to replace cash rather complement it. The Eurosystem aims to keep ensuring
the access to cash for its citizens even if a digital Euro is issued. A digital Euro would
ideally combine the efficiency of digital payments with the safety of central bank money
meanwhile maintaining the privacy of its users since the financial incentives are absent
unlike with private sector e-money, which could potentially also be governed outside the

Euro area (ECB 2020).

When it comes to suggested and reported plans about the infrastructure behind the Dig-
ital Euro, the European Central Bank has not made the definitive decision yet but in sum-
mary there are two operating models for two segments of the technical and organisa-
tional approach. First of all, the segments are most likely to be separated in two, the
back-end infrastructure and the End-user access solutions. For these two segments there

are options of centralized and de-centralized operational models. Among many other
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factors, one of the key differences between a centralized and de-centralized model is the
decision to include or mis include third party providers. The decision can be made sepa-

rately for each segment and is as of today up for debate. (ECB 2020).

The decision of whether the European Central Bank will issue the digital Euro was
planned to be made towards the middle of 2021. But the process is ongoing, and the
preparations are still under way. The last steps of the preparation phase are practical
experimentation, listening to the views of the broader public and engaging with stake-
holders. The requirements that must be met in short are that the overall Eurosystem’s

availability, safety, efficiency, and inclusiveness are to improve (ECB 2020).

2.2.3 Why is there a need for a Central Bank Digital Currency?

There are multiple reasons to why there is a rising need to issue a central bank digital
currency such as, the insurance of public access to legal tender if there was to be a phas-
ing out progress in the use of cash. If a situation where cash would not be widely availa-
ble for the population, a central bank digital currency would ensure the access to legal
tender. This means that as both cash and central bank digital currency would be legal
forms of payment and if cash were not available, the central bank currency would also
represent an equal claim to the central bank. Even though a central bank digital currency
is not planned to replace cash, it would benefit the society in many other ways if the rate
of the use of cash would decline. Cash is more expensive to handle and manage and is
also in nature more difficult to trace. This makes cash also an effective tool in many forms
of financial crime such as, money laundering, tax evasion, financing of terrorist organi-
zations and illegal transactions. In theory the less cash in circulation and less cash trans-
actions are made the governments and individuals could benefit from a safer form pay-
ment and increased tax earnings which could be spent more effectively on public ser-

vices (Ward & Rochemont 2019).
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A central bank digital currency could also significantly improve the efficiency of payment
systems in whole. Given that the implementation would be made for both retail and
large-value payment systems, the issuance of a central bank digital currency along with
its technology would facilitate faster settlements and extend the settlement hours, be-
cause there would not be a need for any interbank communication system compatibili-
ties. Efficiency could also be felt in the everyday transactions that would use the meth-
ods of payments tailored for a central bank digital currency whether the actors in a trade
are using a point-of-sale, online or a peer-to-peer form of payment. The emphasis of the
smaller everyday transactions should not be overlooked, since for example The Bank of
Korea used a total of 53.7 billion Won (€ 39.9m) on coin production in 2016 alone. A
widely accepted and used form of digital payment system would reduce the expenses of

cash production and handling (Ward & Rochemont 2019).

Besides the economical savings in nudging towards a cashless, or at least a less-cash
society, recent statistics show that the overall trend in developed countries is favouring
the use of electronic payment methods and the use of cash has declined on its own (see

Figure 1 - below).
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Figure 1 - % of people paying in cash... in Sweden. Riksbank 2020
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In a recent survey study made by the Swedish central bank — Riksbank it was noticed that
the percentage that indicates how many people in Sweden had paid their last purchase
using cash had declined from 39% in the year 2010 down to 9% by the year 2020. A
sturdy 30% decline within a decade. The long-term trend is estimated by the Riksbank
to have been accelerated by the COVID-19 crisis and the statistics are presumed to follow
the decline in trend in the year 2021 as well. According to the Riksbank, in Sweden cash
is used primarily for small purchases, such as coffee and, or by older people (Riksbank
2021). The popularity of unregulated cryptocurrencies has especially risen among the

younger population according to Riksbank (Riksbank 2021).

A central bank digital currency could offer a more reliable, more stable, and less volatile
in value option not only for the young, but for the whole of population. As the common-
ness of privately issued e-money with the purpose of maximizing the issuers profits, a
central bank digital currency would also minimize the social welfare costs. In a scenario
where the e-money markets would be ran by the private sector and there would be a
lack of fiat currency option in the e-money markets, the share of population receiving
social welfare benefits from the governments would be in a disadvantaged position.
Given that in their position it would be impossible or very costly to enter the e-money
markets and that their socio-economical position in the society is already in a low state

(Ward & Rochemont 2019).

The technological and jurisdictional advancements could also improve the efficiency of
cross border payments with a central bank digital currency. A collaborative study created
by the central banks of Singapore, Canada and the U.K. primarily focused on cross-border
interbank payments and settlements and theorized on the potential improvements a
central bank digital currency would create. In the current state the central banks rely on
a Real-time gross settlement system which is the infrastructure that underpins settle-
ments of payments. The infrastructure is described as less efficient when compared to
the potential new infrastructure built around the central bank digital currency, as with

the RTGS infrastructure there are cross-jurisdictional lags for the payment completions.
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These and any type of lags expose the counterparts to significant credit and settlement

risks (MAS 2018).

In the joint study the central banks described cross-border interbank payments and set-
tlements using 5 separate models; The existing current state using RTGS, the expanded
current state still using RTGS and three versions of models that include the existence of
a central bank digital currency. The last model, which in all forms is the most challenging
to launch there would be a universal W-CBDC Exchange and close to complete platform
connectivity and interoperability. The last model was also theorized to be the only
wholesale model that would bring significant improvements compared to the existing
RTGS model. The benefits could be the improvements to the credit and settlement risks
for the counterparts, anonymity, and the 24-hour availability. The study that theorized
the models extensively did not yet find a clear, only positives including option. Rather,
the study concluded that all the models were found to have benefits and drawbacks from

the point of view of the central banks (MAS 2018).

Country A Country B

RTGS Platform W.CBDC Platform - A W-CHDC Platform - B RTGS Plattorm
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Figure 2 - The Model 3c — A single, Universal W-CBDC backed by a basket of currencies.(MAS
2018).

Until February 2022 there has been only seven non-official test launches of some form
of a central bank digital currency with varying results and durations. The test launches
and test periods have had different structures to them, but for now there are no com-

monly agreed on standards concerning governing, technology, or issuance of all central
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bank digital currencies. In theory a central bank digital currency utilizes the chosen mon-

etary technology of the country or union it is established in (Seth 2021).

2.3 What are Payment Systems & Technologies?

Different means of payments use different payment systems. Payment systems are sys-
tems that are used to settle financial transactions that transfer a monetary value be-
tween correspondents. The correspondents might include the likes of individual con-
sumers, institutions, governments, companies and so forth. The whole of payment sys-
tem includes many actors and factors such as correspondents, rules, procedures, regu-
lations, standards, and technologies, which all together make the financial transactions
a reality. Payment systems can be physical or electronic and for the sake of evaluating
efficiency the focus is on the electronic systems, and even though payment systems in
general are used for other than cash transfers such as equity and bond markets, the focus
is on the cash transfer efficiency which would be the playing field of a central bank digital

currency (Suomen Pankki 2021).

In the realm of payments, the options currently are cash payments, checks, debit card
payments, credit card payments, mobile payments, and electronic bank payments and
transfers (PBS 2021). Larger institutions might also use more complex and or structured
payment methods, which as the result utilize one of the latter forms of payment. For
example, a corporation can issue a bond, which is a dept asset, which is securitized as a
tradeable asset on the markets. As the bond expires the money changes its owner via

electronic bank payment (Fernando 2021).

A selection of different countries central banks has had studies made about how the
current in use payment technology would work with a central bank digital currency, as
well as what types of new implication could be utilised in the future to build the payment
options to be even more efficient than today. The studies made by the European Central
Bank, The Bank of England, and the joint study by the Singaporean, Canadian and United

Kingdom’s central banks aimed to map out possibilities for everyday payment
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technologies, such which people use on a daily basis when shopping for groceries or
shopping online, as well as larger scale payment options such as cross-border interbank

payments and transfers (ECB 2020 & MAS 2018).

So far, no central bank has decided on which technology to use for the potentially issua-
ble central bank digital currency, for there are questions about the multifunctionality,
costs and risks in each mapped method. The most recent studies have been made by the
European Central Bank and the options have been narrowed down to a few. Each option
has its benefits and disadvantages, and each option serves a certain payment mode bet-
ter than some others. That is why it is important to map out the current payment tech-
nologies and compare them to the hypothetical, but realistic options of the future de-

velopment. (ECB 2020 & MAS 2018).

When we are observing the current payment systems and technologies within the Euro-
pean union, it is important to make some initial distinctions. In the late 2000’s a Single
Euro Payments Area (SEPA) was formed, involving all the countries that are a part of the
European Union plus Iceland, Norway, Liechtenstein, Monaco, and Switzerland. The 36
countries formed the SEPA in order to enhance the efficiency of bank account transfers,
direct debiting, and credit/debit card payments among the countries. The main objective
of the SEPA union is to elevate the cross-border payment efficiency to the same level as
domestic payments. Many of the involving countries have transferred to the SEPA-pay-
ment methodology in the early 2010’s. The payments are based on the ISO 20022 stand-
ard and are largely in XML format. The security aspects have also been enhanced from

the FTP transfer protocol to a more modern web service and PKI-key solution (ECB 2021).

As SEPA forms the payment area in Europe, the wider scoped payment system that is
used for Eurozone and non-Eurozone payments is called TARGET2 (Trans-European Au-
tomated Real-Time Gross Settlement Express Transfer System). A real-time gross settle-

ment is described by the ECB Glossary related to the TARGET2 as “The continuous (real-
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time) settlement of funds or securities transfers individually on an order-by-order basis

with intraday finality (without netting).” (ECB Glossary 2021).

TARGET?2 is based technically on a system called SSP or Single Shared Platform and was
enhanced from the initial TARGET system. The Objectives of the TARGET2 systems are to
maintain and support the stability of the Eurozone money markets and ensure the cor-
rect functioning of the Eurosystem’s monetary policies. Technically its objectives are to
minimise systematic risks for payments and increase the efficiency of cross-border pay-
ments. In total the TARGET2 is the words largest payments system with over 13,000 cor-
respondent parties, that can each be identified with a unique set of credentials including
the Bank Identifier Code (BIC) and International Bank Account Number (IBAN) (ECB —
What is TARGET2 —2016).

Whereas TARGET2 is mainly the infrastructure for large volume euro payments the
whole of European payment hierarchy consists of multiple payment and settlement
functions that work in tandem and the main objective of the multiple methods within
the hierarchy is to provide the optimal solutions for all consumer groups and to enhance
the efficiency of payments when measured in time, cost and lately ESG-metrics. All in all,
the hierarchy of services currently in Europe consists of TARGET2, TARGET2-Securities
(TS2), and TARGET Instant Payment Settlements (TIPS) (Wegmann. A 2020). For a com-
prehensive diagram on how the systems work together see (Figure 3. on page 26, ECB

2020).
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Figure 3 - TARGET2 Structure - Information Guide for Target2 users — (ECB 2020)
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3 Applications of the Theory & Previous Research

Before going into the research of this Master’s thesis, we are going to take a look into
the most recent and relevant studies in the field of the similar subject. The topics of
these recent studies vary from mapping of the financial technology history and painting
the view of the future by Arner, Barberis and Buckley all the way to the book by Nicola
Bilotta and Fabrizio Botti titled The (Near) Future of Central Bank Digital Currencies. | will
also site another master’s thesis work for it is so far the only case study about the most
recent trials of Central Bank Digital Currency. The author Petteri Virtanen from the Uni-
versity of Jyvaskyla published his Master’s Thesis in 2021 about the two cases and it will

provide valuable information on the subject.

It must be mentioned that even though technological efficiency statistics or effects are
mentioned on these studied, none of the pieces actually concentrate or primarily focus
on the aspect. Pushing the point even clearer that no research on the subject has been

conducted so far.

One important definition that must be made, even though the end product of the re-
search might be somewhat different because the research concentrates on perceptions
and feelings, is the definition of technological efficiency. Technological efficiency, or in
some sources technical efficiency is described by John Spacey as: “...the output produced

I”

for a unit of labour or capital”. (Spacey 2017). In other words when comparing a set of
products or technologies the efficiency can be defined from the amount of output met-
rics in relation to the number of inputs. It can be said that the maximum rate of techno-
logical efficiency is reached when the quantity of inputs are at the lowest possible rate
that is able to produce a maximum of outputs (Economicshelp 2022). In the case of Cen-
tral Bank Digital Currencies and technological efficiency the inputs and outputs vary and
are product dependent, but at this stage it can be assumed that the inputs and outputs
could include factors such as cost efficiency, where the efficiency is defined by the

amount of capital required for producing the least costly output i.e., technological hier-

archy.
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3.1 Overview on Historical Trends in Financial Technology

In their 2016 research paper the evolution of FinTech: A new post-crisis paradigm, Doug-
las Arner, Janos Barberis and Ross Buckley divide the technological advancement eras of
financial technology in four time periods. As for private person payments and forms of
banks and deposits one could go back in history all the way to the times of the pharaohs,
but in terms of financial technology the era is set to start from 1866. Although the tech-
nological advancements during those first decades of the first period of financial tech-
nology evolution were not directly linked to financial services, it is argued that the ad-
vancements were the catalyst that has made financial technology what it is today. (Arner,

Barberis & Buckley 2016.)

The first era of financial technology ranges from 1866 up until 1967 as determined by
Arner et al. This is the era of financial globalisation where inventions such as the tele-
graph, steamships and railroads broadened the financial horizon and capabilities of en-
trepreneurs and private citizens for the first time in human history. Alongside with the
ability to move people faster, financial information could be transmitted across borders
with a speed unseen before. The key events during the first decades of the era were the
building of the transatlantic cable and the Fedwire, which improved the speed of money

transactions tremendously. (Arner, Barberis & Buckley 2016.)

The Fedwire which in an updated form is still used today was first built in 1918. The
creation of the Fedwire dramatically reduced the cost and speed of interbank settle-
ments, especially concerning interbank lending and monetary policies. Upon its creation
one of the main purposes of the Fedwire was to eliminate regional exchange rates of the

US Dollar which were prominent before the Fedwire. (The Fedwire Funds Service 2014).

After the first technological leaps forward in the interbanking payments field, the 1950’s
brought the first advancements for private consumers and retail bank customers in the
form of the credit card. Credit cards were the first invention in the modern era of finan-

cial services which enabled cash free payments for customers without relying on their
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chequebooks. The first credit card was introduced by Diner’s Club, closely followed by

American Express company in 1958. (Arner, Barberis & Buckley 2016.)

The second era of financial technology is set to have taken place between 1967 and 2008.
The spirit of the era is the transformation from analog to digital, and the era withholds
the launch of the first handheld calculator and the ATM machine. These launches were
just the tip of the iceberg as the next leap forwards, the establishment of NASDAQ,
worlds first digital stock exchange took place in 1970’s. From that it was not long until
the first step, and the first surface to Central Bank Digital Currency as well, the launch of
SWIFT payments, Society For Worldwide Interbank Financial Telecommunications).

(Arner, Barberis & Buckley 2016.)

In the 1980’s there were the first introduction to online banking and bank mainframe
computers. The newfound speed and efficiency brought economic opportunities unlike
ever seen before and it was not long until the world economy began thriving with the
1990’s introduction of the Internet and e-commerce business models. (Arner, Barberis
& Buckley 2016.) On a sidenote it can be said that the current regulation of the era was
not in par with the newfound efficiency and the 1990’s through the change of millen-
nium era ended in a never-before-seen financial crash, also known as the dot com bubble.

(Hayes 2019).

In the beginning of the 21 century it can be said that in the western and developed
countries the banks’ processes and interactions between retail and wholesale customers
had reached fully digitalized state. The era as defined by Arner et al. (2016) ends with
the financial crisis of 2008. (Arner, Barberis & Buckley 2016.)

Arner et al. (2016) argue that the 2008 financial crisis which due to global economies
being intertwined spread globally even though the origins of the crisis were in the United
States of America, developed a general distrust towards the traditional banking system

among the general public. The turmoil and the aftermath of the financial crisis where
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many finance sector professionals found themselves out of jobs and the public opinion
being what it was, created an environment for something new, such as alternatives to
traditional banks. Inventions such as smartphones, google wallet and Apple pay paved
way for alternative ways of payment, and the release of the cryptocurrency Bitcoin in
2009 offered the public an alternative way of investing, paying and speculation. Along-
side with the release of Bitcoin arose a boom of different cryptocurrencies, payment

technologies and methods. (Arner, Barberis & Buckley 2016.)

| Date 1866 - 1967 1967 - 2008 2008 - Current

|Era FinTech 1.0 FinTech 2.0 FinTech 3.0 FinTech 3.5
Geography Global f Developed Global / Developed Emerging /
Developed Developing

Key elements Infrastructure / Traditional / Moblle / Start-ups / New entrants

computerisation internet

Shift Origin Linkages Digitalization | 2008 financial crisis / Last mover
smartphone advantage

Figure 4 - The FinTech Eras defined by (Arner, Barberis & Buckley 2016)

3.2 Financial Technology Trends Now & In the Near Future

Moving on from the aftermaths of the financial crisis of 2008 the pace of financial tech-
nology evolution has become rapid (see Figure 4). Through the growing public distrust
in the banking system and large corporations in general has caused a boom in the small
FinTech industry, where new technologies and innovations are coming ever more fre-
guently. Accelerating the development, new regulations such as PSD2 have been imple-
mented by the European Parliament to enhance the rights of the consumers and to in-
crease the service possibilities for the consumer. PSD2 regulation in a nutshell makes it
possible for consumers to add financial APIs to their current bank services by other pro-
viders. Therefore, even small service niches can be implemented on top of the standard

and in some cases outdated basic bank services. (OP 2021).
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Overall, the main trend in financial technology today is digitalization. In their original
paper published in the Journal of Business Economics, Peter Gomber, Jascha-Alexander
Koch, and Michael Siering described the current evolutionary state of digitalization as
being characterized by expanded connectivity and enhanced speed on information pro-
cessing. These characteristics being implied both at the customer interface and in the
back-office processes. Gomber et al. (2017) also argues on the behalf of revolutionizing
the financial services towards a fundamentally new models for financial service compa-
nies. Once again painting the picture of the trend of moving away from the traditional
retail banking service models (Gomber, Koch & Siering 2017).

The three also intrude a model of a Digital Finance Cube which represents the key di-
mensions involved in the Digital Finance today; The business functions, the technologies,
and the technological concepts applied alongside the institutions concerned. The cube
(see Figure 5) demonstrates the current on the surface fields that relate to all parties in
the financial technology field and trickles down to the consumer level. (Gomber, Koch &

Siering 2017).
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The current strong trends in digitalization combined with the consumers desire for alter-
native solutions for service providers also has affected the rate of using cash for pay-
ments in the Nordics. Mobile application used for payment transactions have become
more common by the year and with applications available for the consumers such as
Apple Pay, MobilePay, Vipps and Siirto, it is Norway that is currently leading the stats in
less cash transactions in the retail markets with a mere 3% of retail payments being cash
based in May 2021. The trend suggests that the digitalization is pushing developed west-

ern markets towards a cashless society (Norges Bank 2021).

A Study released by the Copenhagen Business School and Sweden’s KTH Royal Institute
of Technology went into even more detail in their estimations. The research paper com-
missioned by the Swedish Retail and Wholesale Council suggested that by the year range
of 2025 to 2027 cash would no longer be in wide use. The paper even went further and
set a specific to predict that cash will no longer be feasible for merchants as a mean of

payment on March 24", 2023. (Arvidsson, Hedman & Segendorf 2017).

With the current trends leaning towards open banking and instant payment solutions
the financial sector and especially the industry of payments has become increasingly
complex in a short period of time. As per usual the case is, with rapid innovation the
regulation lags, that would seem to be the case currently as well. The rise of private and
unregulated digital money such Ethereum, Bitcoin and stable coins such as Facebook’s
Diem have also created the urgency for a regulated, central bank governed form of digital

money. (Engman 2021).

It is worth mentioning that approximately 97% of money is actually “produced” by the
commercial banks through the day-to-day banks through the day-to-day activities such
as extending loans and credits to consumers and businesses. In short how the money
creation process functions are that the commercial banks provide and earn interest from
a variety of loans, and as customers make deposits to the commercial bank, they simul-

taneously provide the banks the capital and more importantly collateral to make these
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loans. In a nutshell against each 100€ deposited by the customer the commercial bank
can extend 900€ of credit, thus making more money (Kagan, Anderson, & Munichello
2021). However, as Kim Engman, Senior Director at TietoEvry proclaims “even with the
most stringent regulations and legislation in place, commercially generated money sit-
ting on bank account, and their concurrent worth, will never be 100% guaranteed for
account holders. Only cash comes with that guarantee as it’s a direct claim on a central
bank”. Kim furthers the point by using an example of the current bank deposit regulation
within the European Union; If a commercial bank was to default within the Eurozone,
any amount of deposited cash on a consumer’s bank account that exceeds 100,000.00€
would be permanently lost, as the bank nor the European Central Bank are liable for that

sum (Engman 2021).

To summarize the current technological trends in the financial sector seem to quite
strongly push the industry towards digitalization, hence affecting the amount of cash in
circulation, therefore bringing private forms of money, mostly in digital form to the mar-
kets which creates an urgency for central banks to develop a central bank digital currency
to fulfil the sole purpose of a central bank as described in the earlier chapter as to ensure

the financial stability, stable prices an safe an efficient payments.

3.3 Experiments with Central Bank Digital Currency in Sweden

In February 2020 the Sweden’s Riksbank announced it had begun a testing period for
their own central bank digital currency called the e-krona. The test was to be proven
successful and it was to be decided that the e-krona was to come into circulation, the
uses for the currency could be to simulate day-to-day retail banking activities such as
payments, deposits, and withdrawals from a digital wallet such as a mobile phone appli-
cation. (Reuters 2020). According to the Riksbank “The aim of the project is to show how

an e-krona could be used by the general public”. (Riksbank 2020).

For Sweden the environment for a pilot is optimal compared to some other countries

within Europe, since only 1% of Swedish gross domestic product existed in banknotes in
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2018. The 1% share is quite unique in the developed countries, since for example the
average share of gross domestic product existing in banknotes for the Eurozone in 2018
was 11%, in the United States of America the share was 8% and in Great Britain 4%. The
pilot simulation was conducted in an isolated test environment developed by the con-

sulting agency Accenture (Reuters 2020).

The e-krona technical solution in the first testing phase is a token based in a distributed
network that is based on blockchain technology. Tokens differ from the current digital
form of cash in the way that the e-krona tokens are uniquely identifiable. This technical
implementation enables the e-krona to be created (and destroyed) only by the Riksbank
and gives the e-krona similar attributes to physical cash. The functions of the e-krona
have been developed to take place within a e-krona network where the important par-
ties of the functional topology act, that would include the participants, liquidity supply
and the end-users. (Riksbank 2020).

The e-krona network is based on the Corda platform developed by R3. The decentralized
private network functions similarly to a blockchain network and can also be called a dis-
tributed ledger technology. The Riksbank acts as the owner of the network and can de-
cide who joins the network, but the actions within the network are not registered to a
centralized database, rather they are registered with the participants within the network
that are involved in the transactions. The network works in parallel to the existing pay-
ment infrastructure where other transactions such as card payments and bank account
transfers take place. The fact that the infrastructures are separate theoretically could
improve the operating reliability of the payment systems, since if the other side is down
the other side would still function. The money creation takes place in Riksbank’s own
settlement system RIX, and no money is created within the E-krona network (see figure

6). (Riksbank 2021).
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Figure 6 - The E-krona infrastructure. (Riksbank 2020).

There are however some weaknesses and question marks about the e-krona network
and the money creation and destruction party RIX. In his master’s thesis released in
2021, Petteri Virtanen from the University of Jyvaskyla did a thorough literature review
about the cases of Central Bank Digital Currency implementation concerning The Great

Britain and Sweden (Virtanen 2021).

In his concluding remarks the following challenges rose about the Swedish experiment,
Virtanen mentioned that in the case of launching the e-krona, the effect on commercial
banks would most likely be showing as an immediate need for more employees, which
in turn would have the positive effect of guaranteeing access to a reliable source of
money for the general public. When it comes to the technical implementation though,
Virtanen sees issues about the lone, independent operator model. He mentions that
the digital currency is based on a separate infrastructure and the possibility for all pay-

ment suppliers and financial technology firms getting access to the network would
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enhance the public use of the e-krona. Whereas the current situation is so that there is
an oversupply of actors in the payment and retail bank markets in Sweden and it is the-
orised that the potential benefits of the e-krona could be lost in the competition that
would ensue if private actors were not to be implemented and included in the net-
works of e-krona. The final conclusions that were backed up by the literature review of
Virtanen state that the resources demanded, and the potential benefit gained from the
current planned implementation of a Central Bank Digital Currency e-krona in Sweden
does not, to the same degree accomplish the aims of expanded competitiveness and
durability. In short, the amount of additional value generated compared to the re-
sources that would need to be used would not improve the current situation in Sweden

substantially enough. (Virtanen 2021).

Virtanen’s conclusions are supported by the Riksbank’s own piece of research titled E-
krona design models: pros, cons, and trade-offs. Similar conclusions are made by the
authors Armelius, Guiborg, Johansson & Schmalholz about the different proposed mod-
els such as the heightened barrier for newcomers to enter the market, the increased role
that the central bank would have to take in order for the Central Bank Digital Currency
to function the way it is proposed, and the effect the wholly centralized model would
have on commercial banks. In their study report no design model is necessary found to
be substantially better than others and even a synthetic e-krona model is pondered upon,
but in conclusion the positive effects E-krona is planned to have been recognised in each
design model although none of the design models came without any hiccups. (Armelius,

Guiborg, Johansson & Schmalholz 2020).

3.4 Prior Research on Central Bank Digital Currencies

Central Bank Digital Currencies have been a topic in general discussion for only a brief
time so compared to other relatively new topics such as cryptocurrencies, there is not
that much high quality, peer reviewed studies on the subject. In this chapter the most
important articles and studies concerning Central Bank Digital Currencies are reviewed.

That is to give a proper general oversight into the current discussion in the scientific field
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and to gain an alternative viewpoint in addition to the articles and studies conducted by
actors such banks, central banks, and consultants. During the last couple of years, the
journal of monetary economics has been able to produce some of the most quoted stud-

ies related to Central Bank Digital Currencies and the different aspects to it.

In their article titled designing Central Bank Digital Currency released in the journal of
monetary economics, Itai Agur, Anil Ari, and Giovanni Dell’Ariccia provide mathematical
calculations and proofs on how the optimal Central Bank Digital Currency would be de-
signed. To put their work into simpler terms the study observes two potential options
and the different outcomes for a Central Bank Digital Currency model: an interest-bear-
ing currency and a non-interest-bearing currency option. The trio concludes that the
most significant effects would be social and economical effects on both versions and the
non-interest-bearing model would be the more optimal version. Arguing that the inter-
est-bearing version would be more deposit like and not cash like solution, the effects
would most likely be felt in the roles of retail or private banks, that are highly dependant
on deposits and the collateral and funding it provides them. It was also argued though
that a cash like non-interest-bearing Central Bank Digital Currency could have the effect
of diminishing the amount of ATM’s and result in more and more shops not accepting
cash at all, which could be seen as a social effect as well. It is however concluded that
the designing of Central Bank Digital Currencies is still at a laboratory phase and the
search continues for the most optimal model of implementation (Agur, Ari & Dell’Ariccia

2022).

Jack Meaning, Ben Dyson, James Barker, and Emily Clayton continue similar type of re-
search in their study Broadening Narrow Money: Monetary Policy with a Central Bank
Digital Currency, but this time taking in consideration the monetary policy making po-
tential in the formula. In their study the same type of risk concerning interest-bearing
and “digital bank runs” are highlighted. Meaning et al. (2021) theorise that by introduc-
ing some restrictions through imposing fees or creating withdrawal limits the digital bank

runs from retail banks could be limited or prevented, still maintaining the deposits,
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therefore funding and collateral capabilities intact. It was then again also argued that if
a Central Bank could hold deposits, it could create significant risk situation in times of
financial crisis. As central banks hold assets such as government bonds already, adding
deposits to the central banks balance sheet in a time of crisis when generally the public
seeks for less riskier options to hold their assets in could increase the risk level of the
central banks’ balance sheet over the allowed limit. As it has been for many studies con-
cerning Central Bank Digital Currencies also the study by Meaning et al. (2021) offers no
concrete opinion on the optimal model to move forward, but some insight on how the
interest-bearing and non-interest-bearing options could affect monetary policy capabili-
ties of the central bank. Also, what seems to unite the papers is the take on the role of

the retail banks (Barker, Clayton, Dyson & Meaning 2021).

In their IMF working paper “A survey of Research on Retail Central Bank Digital Currency”
John Kiff and his colleagues dive deeper into the core reasons and outcomes of a Central
Bank Digital Currency, especially concentrating on providing the central banks a step-by-
step how-to guide for implementing a Central Bank Digital Currency. The researchers
state that the motivations for a Central Bank Digital Currency vary from tackling the issue
of dwindling use of cash to seeking innovative methods to expand financial inclusion, so
unlike the other studies the so-called side effects on retail banks for example are not
handled as much in detail. But the research does state that “A big decision is whether to
outsource the running of the CBDC network to third-party cloud providers and how to
manage any associated risks.” Therefore, emphasising the importance of the role of the
third-party service providers. This remark was made in the research especially concern-
ing the infrastructure of the Central Bank Digital Currency. Without going too deep into
detail about the unquestionably big questions like the previous researchers, the paper
offers a four phased summary for the consideration of relevant stakeholders for a retail

Central Bank Digital Currency implementation (Alwazir et al., 2020).
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Considerations Description Technical Assistance
Components
1. Objectives Central bank identifies the needs Policy frameworks

and problem(s) that a retail CBDC | Central bank law

would address, and the full array of = Payments and Financial
possible (other) solutions. Market Infrastructures
Central bank assesses cash and

non-cash use and trends

2. Implementation & Central bank identifies project Central bank project
Infrastructure management approach and management
involves key stakeholders. Central bank cyber-security
Central bank assesses CBDC Payments and Financial
design features based on policy Market Infrastructures

objectives (point 1) and country
circumstances, including aspects
of cybersecurity, user-centricity,
flexibility, and financial integrity.
3. Legal Framework Central bank identifies constraints | Central bank law
posed by legal framework,
including legal tender definition.

4. Governance, Central bank identifies decision- Central bank governance,
Organization, Risk making structure relevant for organization, risk
Management CBDC, organization structure management, accounting.

(including innovation hub and/or internal audit

sandbox), and operational risks
(including outsourcing/cloud
computing).

Figure 7 - Implementation Considerations (Alwazir et al., 2020)

If we broaden the scope on observation to considering the timeliness of a Central Bank
Digital Currency, Auer and others describe Central Bank Digital Currencies in their article
titled “Central Bank Digital Currencies: motives, economic implications and the research
frontier” as being an idea of which time has come. The main reason for the issuance of
a Central Bank Digital Currency would be that it is a chance to improve payments in gen-
eral through a technologically advanced version of the traditional Central Bank money,
in this case FIAT-money. The opportunity of a Central Bank Digital Currency according to
the paper if properly designed is that it could be the backbone of a highly efficient new
digital payment system. Noticeable factor is once again that the emphasis and the if
statement is directed towards the designing of the Central Bank Digital Currency, as it
has been with the previous studies in the literature review. The research itself has two
main points in its conclusions, the other being the already mentioned timeliness of a
Central Bank Digital Currency and the fact that there is a real need for it as it would at

least theoretically improve the efficiency of digital payments, data governance and
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privacy standards in general. But there are also mentions about the design of the Central
Bank Digital Currency and the importance of the careful assessment of the potential ef-
fects towards the private sector. For instance, the term from the previous studies inter-
est-bearing is not mentioned, but the same meaning is delivered through the term uni-
versal store of value. To conclude the paper provides a slightly more opportunistic point
of view for the topic of Central Bank Digital Currencies, but offers no alternative opinions,

at least in a direct fashion (Auer et al., 2021).

Finally, as the broadest review of a study related to the Central Bank Digital Currency
Ozili K Peterson published his literature review of the topic involving numerous studies
about Central Bank Digital Currencies in the Journal of Money Laundering Control in Jan-
uary of 2022. The purpose of Peterson literature review was to discover what is or is
there any sort of strong consensus about Central Bank Digital Currencies amongst the
academic field at the time being. Peterson spent time reviewing around forty different
studies related to the topic and in his conclusions the most important facts and findings
do not drastically differ from the ones mentioned in this chapter previously. The findings
are inline in terms of the positive effects, as Peterson mentions that it is expected that
the status of financial inclusion, conduct of monetary policy and the efficiency of digital
payments would most likely enhance. Those according to Peterson were also the main
motives for the Central Bank Digital Currency from the Central Bank’s perspective. But,
as in the other papers Peterson spends a lot more rows of text on the cautionary signs
of over optimism about the Central Bank Digital Currency and starts to highlight the
found potential negative effects, one of which being the cost of credit and financial sta-
bility. Finally, the emphasis is once again set on the design and the importance of iden-
tifying what it is that is actually wanted from the Central Bank Digital Currency in the
design process. And Peterson ends the review on a non-conclusive remark on the ques-
tion if the Central Bank Digital Currency will yield the expected outcomes as “Only the

future will tell”. (Peterson 2022).
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4 Choosing the Research Method

One logical solution for measuring the technological efficiency of a Central Bank Digital
Currency implementation would be to perform a quantitative analysis based on a certain
set of chosen metrics and for example comparing the metrics before and after the launch.
After which, analyse the key differences from which final conclusions could be made.
Since in the realm of Central Bank Digital Currencies no actual country or region wise
public launches have yet been made qualitative research is not only justified, but also

mandatory for no concrete measurables yet exist.

The main purpose for the research is to reach a as realistic as possible view of the future,
generated by the analysis of interviews and discussions with the top experts of the fi-
nancial technology and payments field. Therefore, the conclusions are not based on fig-
ures analytics, but on the general feel that the experts have on the research question, or
more broadly the phenomenon. As this research aims to study what the experiences of
the experts within the field are and to understand from the top professional minds what
aspects, advantages, or disadvantages there might be, qualitative research done accord-
ing to the approaches of phenomenography and categorical analysis should provide the

most accurate results.

4.1 Why Qualitative Research?

The methods of research for this master’s thesis can be dissected to three parts. There
is the top-level methodology of qualitative research, under which lies the more accurate
method of phenomenography that is used for this thesis and the final part that will be
used in the analysis phase of the research which is categorisation. To add to the list under
the phenomenography there is also the method of material gathering, which in the case
of this thesis is interviews or expert workshops. The first question of what qualitative

research is has many answers and definitions. Here are a few ways to describe it:
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« Qualitative research is a research strategy that usually emphasizes words rather
than quantification in the collection and analysis of data » (Bryman 2008).

« Qualitative research is a process of naturalistic inquiry that seeks as in-depth
understanding of social phenomena within their natural setting » (UTA 2021).

Qualitative research in its core aims to understand and explain phenomena and to get
down to the most central meaning or purpose of the phenom. It is more common for
qualitative research methods to be used for humanistic sciences such as history, philos-
ophy, and psychology, but there are no restrictions on whether qualitative research
methods can or cannot be used for natural sciences such as physics, biology as well.

(Alasuutari 1999).

Overall, qualitative research can be conducted in multiple different methods, of which
phenomenography, the method for this master’s thesis is one of. The common factor
that holds for all of these methods is that the emphasis of the research is on the envi-
ronment and background, the meaning and purpose and interpretation and lingo of the

phenomena. In other words, the feel, or qualities (Koppa 2021).

Other characteristics to qualitative research include the fact that there rarely is any hy-
pothesis to qualitative research. This no-hypothesis characteristic means that usually
material is gathered and analysed with no presumptions or expectations by the author.
Although it is necessary to acknowledge that it is almost impossible to withhold from all
expectations, thus it is important present the realm of possible presumptions and expec-
tations in the research. Hypotheses are not all together mis included from the universe
of qualitative research, as one of the purposes of a qualitative research is to create or

present plausible hypothesis for further quantitative research (Eskola, Suoranta 1998).

Theory as a concept is related to qualitative research in at least two common ways. A
theory can be used as a mean that aids the conduction of the research or as a guideline
or baseline where the goal of the research is to further enhance or develop an existing

theory. A theory can also be the objective of a research, this is the most apparent when
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the researcher is using inductive reasoning with the gathered material (Eskola, Suoranta
1998). In short, inductive reasoning can also be called bottom-up logic where the work-
ing method is drawing general conclusions from a set of specific observations. The goal
of this way of working can be to create new theoretical knowledge (Masterclass Staff

2021).

When gathering the material for qualitative research the methods differ from quantita-
tive research in general. The selection criteria are usually very strict and planned, since
for the quality of the research and the outcome the factor that matters is not the quan-
tity of research subjects, rather the quality of the subjects. This is a crucial step to be
planned carefully by the researcher since there is a small margin for the optimal size of
the subjects. The sampling should be large enough to have enough variance, but also
constricted enough to be able to perform the analysis sufficiently and comprehensively.
As mentioned in the previous paragraph, one of the most common methods of analysing
the gathered material is trough inductive reasoning and making comparisons to the the-
ory. Unlike in quantitative research it is uncommon for qualitative research analysis to
make comparisons to any statistics. Unlike in quantitative research, in qualitative re-
search the research question can and often changes during the course of the research,
this partially due to the open-minded approach to the different phases of the research
and the researcher’s capability to alter the way of approach during the course of the

research (Sommers 2000).

Despite the clear differences between the two research ceiling research methods, Pertti
Alasuutari describes in his book “Laadullinen tutkimus 2.0” that qualitative and quanti-
tative research methods are not the polar opposites to one another, in fact the two re-
search methods complement each other and can be seen as being in continuation to
each other. One of the most characteristic forms of quantitative research is the ques-
tionnaire, of which’s results can be measured and analysed quantitatively. The former
method can be used to measure the popularity of political parties or which brand of milk

is most bought brand of all. The same method can also be applied to measure the feel
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of a population. Just by analysing the answers of a “feel” based questionnaire does not
necessarily result in the research being qualitative though, and often what is required
from the top-quality qualitative research is the observation and comparisons of the re-
sults to actual measured, statistical data. In other words, the feel needs to be validated

through statistics as true or false (Alasuutari 2011).

4.2 Phenomenography

The research method chosen for the master’s thesis is phenomenography. Phenomenog-
raphy studies the ways in which people experience, understand, and makes concepts of
a subject or the surrounding world. This means that in phenomenography the interest is
not within the peoples thinking processes, observations nor the real or correct way of
thinking about a phenomenon rather the interest lays solely on the experiences of the

people around the studied phenomena (Jarvinen & Jarvinen 2000).

The birth of phenomenographic research can be traced back to the University of Gote-
borg where in the end of 1970’s a study about the experiences and concepts of the uni-
versity students about studying was started by a group of researchers lead by the pro-
fessor Ference Marton (Jarvinen & Jarvinen 2000). In the beginning the research meth-
ods and ways of research did not resemble the ways of how phenomenography is under-
stood today, but it created the basis for the development of phenomenography. It was
only in the 1990’s that the actual pillars and structures of phenomenography were start-
ing to resemble the frames known today and solid theoretical foundations were formed

(Niikko 2003).

Phenomenography has close relations with other research methods as well such as phe-
nomenology and grounded theory. One concept that unifies the three methods among
others is as previously mentioned inductivity, or inductive reasoning. All three methods
are inductive in the way that the concepts and categories of the research are based on
the materials and the common objective is to enhance and develop them as the research

moves forward (Raunio 1999).
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The differences, subtle as they are come from the differences in the objectives of the
research and the analysing of the materials. For example, grounded theory is the only
method that has the objective of creating new theory, which is not the case with phe-
nomenography or phenomenology. In short, phenomenography concentrates in re-
search about people’s subjective concepts in the way they are formed according to the
individuals understanding. And in phenomenology the research is about people’s sub-
jective experiences and the essence of the experience is formed of the common nomi-

nators of the experience (Marton 1988).

One other aspect where phenomenography differs from phenomenology is that in phe-
nomenography the analysis of the research is done through a material-based approach,
rather than theory-based approach. According to Huusko and Paloniemi in phenomeno-
graphic research the material itself forms the theory for the research, therefore no con-
crete, predetermined framework is needed nor used for the categorisations of the

themes (Huusko & Paloniemi 2006).

According to Maarit Kalliomaki there are a number of presumptions and engagements
related to phenomenography. A human being is a rational entity which aims to form per-
ceptions on experienced phenomena by attaching events and happenings to each other
and trying to explain them, therefore perceptions can be understood as processes for

giving meaning (Kalliomaki 2012).

Kalliomaki also defines that there is a difference between the first reaction, the so called
reflexive experience and the more thorough thought out experience, but as experiences
go in phenomenography there is no clear distinction made between the two ways of
experience. Language is also a factor that should be taken in consideration in phenome-
nography since the conceptions and experiences, and especially the way people describe
them is influenced by the language of the person as well. Overall, the distinction be-

tween an individual’s world and the surrounding world function in a non-dualistic way in
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phenomenography. Kalliomaki states that there is only one real world which at the same
time can be described as both the real world (Surrounding) and the experienced world
(individuals). Therefore, the experienced part of the world is a part of the world, not the

whole world (Kalliomaki 2012).

4.3 Phases of Phenomenographic Research

Phenomenographic research advances in phases where each phase has an effect to the
following phase (Kalliomé&ki 2012). With some variations existing, this master’s thesis fol-
lows the conventional four phased research method. This chapter will describe each
phase of the research from a theoretical viewpoint and reflect the theoretical approach

to the approach used in the master’s thesis research. (see the phases in Figure 8).
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Figure 8 - The phases of the research

4.3.1 Choosing the Participants

The first two phases of the research could also be tied into one phase, since merely the
choosing of the participants can be described as gathering of materials for the research
(Huusko & Paloniemi 2006). This comes from the fact that usually the choosing of the
participants phase include a written interview, which can also be called the filling and

gathering of a perquisite form. The idea of the perquisite form is to gather the first
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materials and to guide the researcher in conducting a framework for the discussions to

be held in the workshops, therefore making the latter phases more efficient.

There needs to be a careful assessment of the question; how many participants is the
optimal. One phenomenon that might occur when having too many participants is the
saturation of the themes, thus results (Francis et al., 2010). In phenomenographic re-
search what is meant by saturation is that the expressions and themes that the re-
searcher picks up from the materials are similar or identical to the extent that even by
gathering additional material form the same group of participants the action would not

provide any significant new information for the research (Saunders et al., 2018).

Since this master’s thesis category wise falls under digitalization, digital payments, and
financial technology, | have decided to look for my participants in that particular field of
expertise. The experts chosen to participate for this research will be introduced more
thoroughly in chapter five. To avoid the saturation in a too early stage of the research
two participants were also chosen outside the field of financial technology to gain a con-

trol group for the analysing of the general feel and perception around the phenomenon.

In this research the focus is on the feel of the future; what is the general understanding
of the top experts in the field about the future developments in technological efficiency
related to Central Bank Digital Currencies. And since the research question is rather
broad and ambiguous there should not be an issue with having mostly experts as partic-

ipants.

Generally, in a phenomenographic research, if the research is about sensibleness of a
matter X (which could be e.g., an action such as cleaning the house) the participants
would be chosen in a way where the frequency of performing the action would vary
between the participants. That is because for example some tasks would lose the sensi-
bleness if the action were repeated frequently enough. As in, taking out the trash every

now and then does not bother most, but if the activity is done on a daily, or an hourly
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basis the participant doing the deed could most likely feel less about it. Or as Kim and
others, summarize it; as the frequency increases, the persons valuation of his/her ac-

tions and especially the sensibleness of the actions can be warped (Kim et al., 2005).

In this first phase of the research the participants were provided with a prerequisite form
that contains twenty-five (25) questions around the background and competence of the
participants, and the subject of the thesis. The meaning behind the prerequisite form is
to first of all provide the author a chance to not include a participant to the study to
avoid saturation and to gain the first set of material for the research, from which the
theme interviews can be formed. As Francis and others state, even in a select group of

ten participants there is probably going to be saturation (Francis et al., 2010).

4.3.2 Gathering of the Material

The gathering of the material in phenomenographic research is not an action performed
only once. It can be said that the gathering of the material is a repeatable process during
which the researcher should conduct continuous analysis. The analysis conducted by the
researcher in this phase also has an effect on the latter phases of the research, because
the interpretation of the material gathered at any point is also not a one-time act. To
summarise this phase in short, it is impossible to separate gathering of the material from
analysis in phenomenographic research because the two are intertwined (Niikko 2003,

32; Marton & Booth 1997, 129).

In general, as Kalliomaki has defined it the material gathered for a phenomenographic
research can include different types of written material such as transcripts of an inter-
view or surveys etc. When analysing the materials, the researcher is absolutely obliged
to be able to self-reflect and keep an open mindedness about the perceptions and prej-
udices he/she might have and not let those affect the analysis process (Kalliomaki 2012).
In the case of this master’s thesis the gathering of the materials started with the prereqg-

uisite forms, from which the process of planning the interviews started.
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Interviews are one of the most common and popularly used methods for gathering ma-
terial in phenomenographic research (Eskola & Suoranta 2008, 85). When it comes to
realm of interviews, there are at least three known main categories. The one where the
researcher can interpret more than just the verbal output of the interviewee, and argu-
ably the most influential form of interview is the face-to-face interview. This form of in-
terview is more up close and personal than the other forms of interview, which are the
online interview performed in Microsoft teams for example or the written interview,
where there cannot practically be any correspondence and reactionary interaction

(Tuomi & Sarajarvi 2018, 85).

When planning the interview, it is important for the researcher to choose the correct
way of conducting the interview in a way that it serves the purpose of the research in
the best possible way. There are multiple categories when it comes to types of interviews,
but they can mostly be derived from three main types of interviews: The unstructured
interview, the semi-structured interview, and the structured interview. Within these cat-
egories sub-types can exist such as theme interview or telephone interview (Fauvelle

2020).

The structured interview in other terms known as the form interview is one of the most
used types of interviews (Hirsijarvi & Hurme 2008, 44). The purpose of this interview
type is for the researcher to get the answers to the questions in the desired order. This
type of interview is more common in quantitative research, but it can also be utilised in
gualitative research in the way of setting a baseline for further interviews or to start
categorising the answers (Tuomi & Sarajarvi 2018, 87). This is also the chosen type for
the prerequisite form used in this master’s thesis, for it provides material to form the

workshop interviews.

The semi-structured interview type can be described as a hybrid between the structured
and unstructured interview. The key characteristics are that in the interview the re-

searcher does not have a specific order for the questions and the questions themselves
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can be quite vague or even just bullet points. A subtype of this interview type, the theme
interview was also the type chosen for this master’s thesis. The important factors in the
theme interview for the researcher are that even though there might not be a set list of
questions, the researcher should make sure that all the prepared themes are handled
(Fauvelle 2020). The generally accepted reason for the use of theme interview is to serve
the purpose of the research, instead of first conducting the interview and then trying to

figure out what to research (Eskola, Latti & Vastamaki 2018, 28).

The unstructured interview is the most open form of the interview types. The unstruc-
tured interview is also known as the open interview, informal interview, and non-di-
rected interview (Hirsijarvi et al., 2009, 86). The unstructured interview is the closest
form of interviews to a conversation as the researcher does not have a planned frame
for the interview. One of the key characteristics of an unstructured interview is that it is
usually recorded in order to better analyse the main points and themes afterwards
(Eskola et al., 2018, 28). The unstructured interview is mostly used in psychology and
folklore studies as the format does not fit well for other study types (Hirsijarvi et al., 2009,

210).

In this master’s thesis the chosen forms of gathering the material are the prerequisite
form in the choosing the participants phase, and then a semi-structured theme interview
in the gathering of the material phase. After the conducted theme interviews, otherwise
in this master’s thesis also known as the workshop, the analysis phase of the gathered

materials started.

4.3.3 Categorical Analysis

In the analysis phase of a research conducted in the methods of phenomenography most
often there are four phases. The core and where the analysis process starts, is from the
materials that the researcher has so far gathered (Uljens 1989). The materials usually are
in written form and can consist of transcripts of an interview or a workshop that can

have been conducted as one on one, theme based or as a group interview,



51

documentaries, surveys, essays or in some cases even drawings or notes (Kalliomaki
2012). The material is handled as complete, whole entity instead of cherry picking inter-
esting or seemingly interesting viewpoints from the materials. This way the researchers
can aim to seek and systemize ways of thinking and feeling that can be described as

shared and socially significant (Kallimaki 2012).

The first step in the analysis phase is for the researcher to diligently familiarize him or
herself with the gathered material. This means that the materials are often read and re-
read multiple times in order to get an overall understanding what was said, at what point
and why. This process is also very useful for the researcher in order to get an overall view
of the research and start forming the initial draft for the analysis. When interpreting the
materials, the researcher should look for larger categories or themes of thinking instead
of single words or sentences, this is because the interest should be focused on the back-

ground perceptions and ideas behind the answers of the participants (Kalliomaki 2012).

As the analysis process progresses the researcher starts to form the themes and ideas
into categories. The core of the analysis in this phase is to identify different variations of
ideas and themes and accurately identify them. This means that the researcher might
need read sentences and paragraphs multiple times in order to differentiate the mean-
ings behind two similar sentences (Kalliomaki 2012). In the final phase of the categorical
analysis the categories are depicted on an abstract level and the relations between the
categories should be clearly defined (Niikko 2003, 36-37). This means that in order for
the categorical analysis and formation of the categories to be accurate, there should not
be any overlapping definitions between the categories. One way to form the definitions
of the categories is to describe the unique characteristics of each category and present
a quote from the materials gathered to represent a certain category. This way the cate-
gories are explained to the reader in more than one way and the example, in this case
the quote emphasises the differences between the different categories (Kalliomaki

2012). The last phase of forming the categories is usually scrutinized until the very last
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bit, where the status of the most clear and narrow descriptions of the participants feels
can be described and categorised accurately (Entwistle 1997, 21).

4.3.4 Forming the Results

The results of a phenomenographic research can be described as an outcome space
around a phenomenon. The outcome space is finally formed out of rigorous analysis and
categorisation of the gathered materials and by the logical connections made out of the
relationships between the categories (Marton & Booth 1997, 136). It has been argued
that there can be a countless number of possibilities for the outcome space produced,
but in reality, the possibilities are finite because the outcome depends on the context,
communications, forms of the questions and viewpoint of the research that the inter-

pretation is based on (Uljes 1989, 45).

The outcome space in a phenomenographic research can have three different types of
categorisation methods: horizontal categorisation, vertical categorisation, and hierar-
chical categorisation (Uljens 1989, 47). In the vertical categorisation the categories are
ranked from top to bottom, based on the importance, commonality, and time. In the
horizontal categorisation all the categories are the same valued and equal, with the dif-
ferences between the categories coming from the content of the categories. And in the
hierarchical categorisation the categories are unequal among each other, and they are
ranked based on their theoretical value and broadness (Huusko & Paloniemi 2006, 169).

In this master’s thesis the horizontal categorisation was used.

In a simplified manner it can be said the results of a phenomenographic research is the
as accurate as possible categories that have been formed by the researcher during the
analysis phase. The categories and the outcome space should be able to answer the re-
search questions as they are. The variance of the results and the altering credibility of
the results in the sense of reliability and validity is quite wide in phenomenography since
there are no clear guidelines on conducting a phenomenographic research, but more

about the reliability and validity will be discussed in chapter seven.
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5 The Research Implementation

In this chapter the whole workflow and phases of the research are covered on a level of
depth that describes what was done during each phase (see Figure 9). This chapter how-
ever will not go as deep in to analysing the findings as chapter six. There are two chapters
named as analysis chapters, but in these sections only the way of analysis is described
and the more in-depth analysis in the form of presenting the results will be gone over in
chapter six. As mentioned in the previous chapter describing the various workflow pos-
sibilities of a phenomenographic research, there are more than one way to conduct the

research.

Figure 9 - The Research Implementation Workflow

This is also the reason why it is in the authors opinion mandatory to detail the phases of
the research, starting from the preparations, describing even the smallest details along
the way and being diligent to the general idea behind the spirit of phenomenography
which directs the researcher to develop the research and potentially change the ap-

proach angle when deemed necessary.



54

The research in question is the authors first attempt at phenomenography and thus rig-
orous studying of the research method and works conducted using phenomenography
was the first phase before even beginning to formalize and visualize the research in ques-
tion here. The general idea of what the author wanted to research was present since day
one, but the idea to conduct research using phenomenography materialized during the

conversations with the master’s thesis curator.

To reach the answer to the question, what would be the optimal research method to
answer this research question two methods were weighed. Phenomenography being the
chosen method and futurology being left out as the not as optimal research method. It
was decided that phenomenography would suffice as to provide exactly the right tools
and the format to conduct the research optimally and within the limits of a master’s
thesis, and that the essence of phenomenography which is to study the perceptions and
feelings of the participants around a certain phenomenon is exactly what is wanted from
this research. As described in the chapter four about the research method, phenome-
nography serves a certain, very specific purpose and after careful and thorough analysis
it was established that the purpose of the research method and the purpose of this re-

search were perfectly aligned.

5.1 Research Question & Purpose

As mentioned in the introduction to this master’s thesis the research question on a broad

level is:

1 What are the effects on technological efficiency within the European Union area

when the European Central Bank issues the Central Bank governed Digital Currency?

Since the digital Euro or any Central Bank Digital Currency has not been officially
launched so far, the answer will be pursued through phenomenographic research and
category analysis. The main level research question should also be divided to compre-

hend other factors besides technological effects and efficiency, because the goal of the
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research is to paint a view of the future that has a Central Bank Digital Currency issued
and the effects most likely will not be restricted to only technological efficiency. That is
why side-effects and by-product effects of effects on technological efficiency will be in-

cluded in the view of the future. The second level research questions are:

2. Which technological decisions would provide the most (and the least) efficiency

for the European population?

3. Could the technological efficiency of a Central Bank Digital Currency have other

effects for the European population?

And the output that should answer the research questions is the outcome space gener-
ated by the analysis of the gathered materials that in the end will provide a view of the
future according to the expert’s perceptions on Central Bank Digital Currency focused on
the European Union area. Therefore, it can be argued that the actual research question
could be: “How does the future look like, after the issuing of a Central Bank Digital Cur-

rency in Europe”.

The predetermined metrics for measuring efficiency were chosen to be payment relia-
bility, payment speed, cross-border payment speed, computing power need, cost effi-
ciency, and energy efficiency. It is important to recognize though, the essence of phe-
nomenography in this case and accept that phenomenographic research advances in
stages and as Maarit Kalliomaki mentions “each phase of the research has an effect on

the future selections” (Kalliomaki 2012).

Keeping this in mind it is completely plausible that the metrics will change, since the
objective is to answer the research question through the perceptions of the experts and
according to what the experts think are the attributes related to the word’s efficiency

and technological efficiency.
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It is also likely that alternative directions for the research will be discovered when ana-
lysing the gathered materials and interviewing the experts, but the sole objective is to
study and analyse what do the experts of the field think the future of financial technol-
ogy and digital payments looks like after the launch of a central bank digital currency and

what are the concrete effects on technological efficiency.

It must also be mentioned that for the sake of a naturally flowing conversation and know-
ing the technological competence of the experts it is unlikely but not impossible that the
conversation will move towards handling engineering level concepts, such as talking
about the actual technological components of hardware or detailed protocols. But if the

research should naturally flow in that direction the author will not resist the direction.

The purpose of the research is to provide valuable information for the reader and more
importantly for the developers of any Central Bank Digital Currency. The field of research
is relatively fresh since the concept and possibilities of a Central Bank Digital Currency

keeps evolving with time and along the constant technological development.

The subject has previously been researched mostly in the fashion of what hopes, re-
guirements and demands different entities have of a Central Bank Digital Currency, but
so far, no such study or survey has been made where the questions are open, and non-
leading and the focus is solely on the honest feelings and perceptions of the answerers.
This sort of research should reveal the honest emotions and perceptions of the people
involved and should provide more unbiased results than research conducted by the Eu-

ropean Central Bank (ECB — Questionnaire on a digital euro 2021).

Since the research method is phenomenography and of the key characteristics of the
interviews conducted according to the method is openness and non-leading forms of
guestions, all the hopes, probability estimates, fears, challenges, opportunities, and so
forth should appear naturally and unforced in the interviews. That alone provides valu-

able information to anyone linked or working with central bank digital currencies, since
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no such research where the “answers” that are provided are gathered in an unforced
and undirected fashion exist at the moment, and that is one of the main justifications

for this research.

5.2 Participants & Preparations

With the research question and the purpose of the research defined the next problem
to solve was to find the right participants for the research. The participants would have
to have some baseline knowledge about the subject for the subject cannot subjectively
be considered to be an everyday talking point, of which the common person would nec-
essarily have sufficient knowledge of. Since the author of the master’s thesis has been
working in the financial sector for around 8 years and made contacts within the industry,
the task of finding people knowledgeable was not a major hurdle. But what had to be
considered was the variety of the participants still, for if the participants were to be cho-
sen only from positions focusing only on FX or digitalization, there laid a risk of over
saturation in the answers the participants could or would provide. That’s why a brief,
undocumented elimination round was done to ensure that all sorts of professional areas
and viewpoints within the financial and IT industry were covered, or sufficiently covered
in a way that there would be no apparent holes in the reliability and validity of the re-

search findings.

In total twelve (12) potential candidates were considered as a final participant to the
study, out of which five (5) were chosen as the final participants. The choices were made
on the basis that, even though more than five participants had sufficient knowledge
about the subject; Central Bank Digital Currencies, Fintech and digital payments, there
was an oversupply of candidates with similar professional background and current pro-
fessional position. That is why the final selection pinpointed in the five (5) participants,
for each of the participants had diverse professional background in the general area that
suits the subject of the research and none of the participants were working in similar

professions at the time of the research. (see Table 1).
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Table 1 - The Final Participants, Gender and Professional Background

Participant | Gender Professional Background
Al m Insurances
B2 m Digital Payments
C3 m Anti-Money Laundering
D4 m E-Commerce
F5 m IT

After the final participants were chosen a written document of consent was signed be-
tween the author and the participants stating the consent of the participants to allow
the use of anonymised personal information such as age, gender, professional back-
ground, and competency to be used in the writing of the master’s thesis and conduction
of the research. In addition to the basic information, the consent agreement also allowed
the use of all materials gathered in the interview sessions, workshops and any written
interview forms that were to be used in the master’s thesis. The planning and commu-
nication with the participants in first phases were done via Microsoft Teams and

WhatsApp applications.

To briefly introduce the background of the participants, starting from here called as “the
experts”. Expert Al has a master’s in economics degree and has close to ten years’ worth
of working experience within different areas of the financial and Insurances sectors
within the European Union. Expert B2 has a bachelor’s degree in financing and is cur-
rently finishing his master’s degree studies. Expert B2 has a thorough senior level work
experience within the financial field in mobile and digital payments. Expert C3 has a mas-
ter’s degree in international business administration and is currently working in a senior
position among the field of Anti-Money Laundering. Expert C3 also has a noticeable pro-
fessional background in corporate banking in the financial sector. Expert D4 has bache-
lor’s degree in e-commerce and is currently working in a senior position in an e-com-
merce company. Expert D4 has entrepreneurial background as well as working in devel-
oping payment options for online stores. Expert F5 has a bachelor’s degree in infor-

mation technology and has a long history in entrepreneurship and working in the IT field
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as a software engineer. Expert F5’s expertise lies on the technical and IT side of the sub-

ject.

5.3 The Prerequisite Form

With the final participants chosen the method of using a prerequisite form was chosen
by the researcher. As Tuomi and Sarajarvi mentions, the written form of interview is a
non-corresponsive form of interviewing (Tuomi & Sarajarvi 2018, 85), and that is why
the prerequisite form was not the only form of interview. The prerequisite form was
conducted and chosen to be used to get an initial starting point to the research and more
importantly to start performing the first analysis rounds from which the conducting of

the theme interviews or workshops could be done.

The idea of the prerequisite form followed the guidelines of phenomenography in the
way the questions were asked, meaning that the questions were all open questions and
the researcher made sure that no leading or own perceptions could be determined from
the questions. Because there was no correspondence, the prerequisite form had with it
a set of instructions to make sure the participants would not for example start to google
or search answers to any questions. By this the researcher wanted to make sure that the
answers would be 100% the experts own perceptions and ideas, rather than someone

else’s. The Instructions were as follows:

« Please answer the questions based on your current experience and impression,
try to avoid using google or other search engines for outside opinions. The answers
should reflect your thinking, not someone else’s. »

« Note that the size of the answer fields is not static, please feel free to write as
long or short answers as you please. »

« Please note that some questions are about CBDC in general, whereas some
questions are about digital Euro. »

« Try to be thoughtful and even speculative in your answers, in the final thesis work
all answers are anonymous. This is not a test; it should represent the flow of your
mind as filter free as possible. » (Prerequisite Form : Instructions).
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The prerequisite form consisted of twenty-five questions out of which questions 1- 3
focused on the expert and the experts background. Although the background of each
expert was previously somewhat known to the researcher, it was vital to have the infor-
mation in written form for the latter analysis of the material. Through the first questions
the educational and professional background as well as a self-estimation of the compe-
tence of the experts on financial technology and digital payments was achieved. This
theme would be continued later in the interviews, for it could provide validity and relia-

bility points for the final analysis of the future view created in the research.

Questions 4 — 8 focused on the usage of and habits of usage concerning digital payment
methods and financial technology of the experts. The objective for these questions was
to fish for the perceptions on technological advancements and the level of improvement
or lack of improvement that the experts felt through their own use of digital payments
within the last 10 or so years. The way the questions were set did not direct the experts
to any direction, rather allowed to experts to answer as broadly or narrowly as they

wished on how and how often and which methods of digital payments do they use.

Questions 9 — 11 focused on the feel around historical trends and developments in the
financial technology field that the experts have and for the case of the research most
importantly question 9 asked the experts to define efficiency in their own words. This
was important for the purpose of the research was not to provide the experts a definition
of efficiency, but rather to have the experts express what efficiency is to them in the field
of financial technology and digital payments. The following questions also aimed to take
a grasp on the feelings of the experts on efficiency in the way that would elaborate is
efficiency always good, could be it be negative, or are there cases where efficiency could
be considered neutral. Although it must be mentioned that these concepts rose only at

the analysis phase.
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Questions 12 — 14 focused broadly on the general perceptions that the experts have
concerning central bank digital currencies and digital euro, as well as cryptocurrencies
and stable coins. The aim of the questions and why there was a separate question for
each form of digital currency in the prerequisite form was to try and see if the exerts felt
there were similarities and differences between the different digital entities. The an-
swers after analysis could provide useful talking points for the theme interview/work-

shop to follow.

Questions 15 — 18 focused particularly on the digital euro through different viewpoints
such as Efficiency, Opportunities, Challenges, Threats, Data, Privacy and Technology. Alt-
hough it must be mentioned that the viewpoints mentioned, were not given to the ex-
perts, rather the researcher wished that the experts would ponder on these aspects
when answering. For example, question 15 asks the experts “In your opinion, describe
the optimal digital currency for Europe?”. If the expert is thorough in his/her answer, all

the viewpoints could be present and observable for the researcher.

The same viewpoint type of focus was applied for questions 19 — 24 concerning central
bank digital currencies in general with the view directed to the future. By the statement
that the questions were directed to the future what is meant, is that the questions asked
for estimates, predictions of what entities could be affected, what kind of demographics
could be affected and how, what kind of technological effects might take in place and
how could the future look like when compared to the current situation. In the questions
the researcher carefully avoided directing the questions to any single type of an answer
and kept the possibility open for the future to not necessarily be more efficient and/or
positive. The answers proofed to be surprisingly diverse since the experts were given the

chance to define efficiency in their own terms.

The experts were given 10 days to answer the prerequisite form and all the experts man-
aged to submit the filled-out form in time. After the filled-out forms were returned to

the researcher the workshop Microsoft Teams session was scheduled for the 20t of
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December at 17:15. That timetable would leave the researcher a little over a week to get
familiar with the first set of gathered material and start recognizing the first initial

themes and potential categories.

During the analysis of the prerequisite forms the first meanings and the potential cate-
gories started to surface. Perceptions and concepts around themes such as attributes of
efficiency, probabilities, challenges, opportunities, and personal usage were some of the
most easily noticeable themes. As mentioned earlier there were five experts that an-

swered the questions on the prerequisite form.

In the analysis of the prerequisite forms all the answers from every expert were gathered
in to one document to have all five answers under the same question to ease the analysis
and the recognition of themes in the answers. A word cloud was also generated to get a
simple overview on which words were used most often, in other terms called a word
analysis, which is not the main direction or method of analysis for this thesis (see Figure
10). Nevertheless, this strategy was chosen as a mean to create extra depth and to iden-

tify some top or subcategories.
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63

The objective for the analysis at this stage is to find similarities and differences in the
gathered material and recognize the underlying perceptions and themes in the mate-
rial. As mentioned earlier the themes in this case do not consist of just one word or a
separate idea but rather the broader opinion or feeling behind one or multiple an-
swers, that the researcher is tasked with to identify. Based on these broader percep-

tions and feelings the first theories can also be formed and then further refined.

5.4 The Workshop

The Interview or in other terms the workshop was held on December the 20t at 17:15
via Microsoft Teams application with each participant having their webcam on for ob-
serving facial signals. The interview was conducted in a semi-structured fashion and as
described by Fauvelle and stated in the earlier chapter: The key characteristic of a semi-
structured interview is that the themes have been prechosen and written down in for
example bullet points, but the conversation itself is mostly open formed and does not
necessarily follow a tightly planned order (Fauvelle 2020). It was also in the case of this
theme interview, that some talking points that had been derived from the prerequisite
forms were written down and it was essential that all talking points were to be handled,

but the order was not predetermined.

There were three main themes chosen for the workshop that would either concentrate
on deepening the answers on the prerequisite form or then aiming to gather information
not available via the prerequisite forms. The first theme concentrated on the Personal
and General usage of digital payments and financial technology, the second theme con-
centrated on the evolution and the feel around the evolution of financial technology,
and the last theme concentrated on the future of financial technology, efficiency (as de-
termined by the experts) and probabilities. The themes and some supporting questions
had been written down on a Microsoft Word document that was only visible for the au-

thor.
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The participants for the workshop were Expert Al, B2 and C3. D4 and F5 were not in-
cluded for according to the initial discussions and the prerequisite form the answers pro-
vided by them starting to show signs of saturation before the end of the answer form.
The author also estimated that via Microsoft Teams the optimal number of participants
should not be over three to be able to have an open, freely flowing conversation instead

of having separate monologues.

The workshop was recorded using the recording feature of Microsoft Teams and the mp4.
file of the recording was saved from the SharePoint cloud on to the author’s hard drive
right after the session had ended. The total runtime of the recording was 1 hour 54
minutes and 15 seconds. The workshop was held in English to ease the transcription
process for which a speech to text/subtitle generator application was used. The tran-
scriptions were inspected and corrected by the author and the workshop resulted in a
transcript document consisting of 36 pages, 13,701 words and 69,028 characters includ-

ing fillers such as: uhm, oh, hmm.

The analysis of the workshop materials consisted of listening to the recording multiple
times, while proofreading and writing the transcripts and making sure that the possible
errors made by the subtitle generating application were corrected. After the final cor-
rections of the transcript, the transcript was read and analysed carefully while simulta-
neously picking out perceptions, sentences and correspondences that were related to
the initial themes from the prerequisite form or made into new previously non recog-

nized themes.

The discussion around the first theme of personal and general usage of digital payments
and financial technology held the purpose of getting a grasp without directly asking of
the perception of the experts on the historical advancements and development of the
two subjects. This was vital in order to get an honest opinion on which developments
previously had been experienced as the most significant ones and to have the experts

openly name the most significant attributes of development or efficiency in their
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personal use. The conversation also touched on the subjects of security and handled
different payment and transaction forms starting from cash, credit/debit cards and end-
ing in various forms of digital transaction methods such as mobile payments, bank trans-

fers and wearable payments.

The other motivations for the first theme of the workshop were to grasp the feelings and
conceptions of the expert’s own usage and see how the expert’s proportion themselves
to the general population in terms of usage, efficiency, and user experience level. Natu-
rally it goes without saying that the experts represented the more qualified section of

the user base based on their own valuation.

In the second theme of the workshop the discussion hovered around the subject of de-
velopment of financial technology and digital payments and the first mentions of cen-
tralized digital currencies were made. This section of the workshop was particularly use-
ful since the researcher had little role to play in curating the discussions, since the ex-
perts held long conversations about the different aspects and possibilities and outcomes
of the future developments. Such factors as risks, side-effects, opportunities, alterna-
tives, and more were discussed and interestingly the conversation also took a side path
to mapping out the different types of outcomes of the future depending on the techno-
logical implementation choices for a Digital Euro. This provided important material for
the results of the research since it was established that the technological implementa-
tion and the inclusiveness of the development will have a significant effect on the future

view.

The conversation in the workshop effortlessly progressed into the final theme which
solely concentrated not only on the future of financial technology and digital payments
and the efficiency attributes but also the future of Central Bank Digital Currency. Some
key factors that would in the expert’s opinion determine the path and the outcome were
identified and for good measure there was no noticeable saturation in the opinions. The

workshop ended with discussions on probability and likeliness where the experts had
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different opinions on factors such as timeframe, likeliness, and confidence behind the

answers.

During the discussions in the workshop, it also became apparent that the effects of a
Central Bank Digital Currency were not all directly linked to technological efficiency even
though that is the main research question in the master’s thesis. Therefore, through the
conversation held in the workshop and through the vigorous analysis of the gathered
material it was obvious that effects other than the technological ones must also be men-
tioned in the results of the research. The reasoning behind the realisation is that such
phenomena were recognized in the workshop where the Central Bank Digital Currency
has an effect on technological efficiency attribute “X” and then the effect on attribute
“X” has further effect on non-technological efficiency attribute “Y”, in such a concrete
way that it cannot be mis included from the overall formed view of the future since the

effect is high in significance.

One example of the train of effects as mentioned in the previous paragraph was spotted
from a conversation between expert Al and expert B2, when pondering on the techno-
logical hierarchy choices for the European Central Bank concerning the Digital Euro. To
provide a background for the conversation, there was talks about whether the European
Central Bank would include third party service providers from the payment infrastruc-
ture of the digital Euro, in somewhat similar fashion that Riksbank had done with the E-
Krona. Therefore, it was interesting to observe the effects of both ways of implementa-

tion, with and without the third-party service providers assistance.

The experts were quite certain that efficiency and technology wise it would be a much
better option for the European Central Bank to include third party service providers as it
would not only have a positive effect on technological efficiency but also it would have
other beneficial effects such as the likely increase in jobs available, more diversified risks

for system failures among others. But when discussing about the possibility of
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centralising the technology of payment infrastructure only for the European Central

Bank the experts had many concerns:

Expert Al: « ...why would they want to keep it just by themselves? Okay, well it does
give control over the amount of money in circulation, and you can let's say limit the
payment transactions to different areas... so it’s (control) very valuable in that
regard »

The conversation progressed in finding motives and effects in the case of European Cen-
tral Bank having full control of the Digital Euro infrastructure and what other effects be-
sides technological ones that scenario could have and it resulted into multiple viable and
interesting theories such as effects on credit expansion, monetary policy, grey economy,
and political power. Therefore, some of these theories must be included in the final anal-
ysis and results of the research as they are a part of the view of the future and can be

considered as by-products of an effect for technological efficiency.

5.5 Additional Round of Interviews

Due to the diversity of the discussions held in the initial workshop and due to the fact
that there might be alternative views of the future possible to be created out of the
experts’ perceptions, it was found vital to further pursue some of the themes and con-
cepts that rose from the analysis of the prerequisite forms and workshop transcripts.
Therefore, an additional round of interviews was held, this time one on one with the

expert and the researcher.

The one-on-one small-scale interviews were held also held using Microsoft Teams soft-
ware and in the case of expert C3 a WhatsApp video call, which could not at the time of
the interview be recorded, so only a summarized transcript could be created out of the
call. The decision to have an additional round of interviews was also made because some
of the themes that were recognized in the workshops did not particularly appear in the
prerequisite form materials and therefore the researcher thought it would be beneficial

for the research to also interview the experts D4 and F5 for those themes.
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In the additional interviews the focus was more on the topics of technological imple-
mentation and the role of the private sector in the administration of the currencies and
the payment infrastructure, as well as some topics concerning monetary policies and
political effects. Out the previously mentioned topics the latter was one of which’s ap-
pearance in the initial discussions was not anticipated by the researcher but quickly rec-
ognized as a vital piece of the outcome space. Concerning the technological and infra-
structure topics it was found important to interview the expert F5 since expert F5 had

significantly the most experience in information technology and programming.

The additional round provided valuable information to fill some of the gaps and answer
some of the questions that remained open until this point of the research, and it was
also found that including the two experts that did not attend the workshop provided
important additional perceptions for the generation of the research results and the vies
of the future.

To summarize, the material gathering consisted of three separate phases which were:
the prerequisite form that included all five experts, the workshop/interview which in-
cluded three experts valued to provide the most significant results based on their diver-
sity of expertise, and the additional round of interviews. The three rounds took place
within a timespan of two months, using mostly Microsoft Teams and WhatsApp applica-
tions, and produced somewhat 35 pages of material in Microsoft Word and Six hours of
recorded materials in mp4 format. For later analysis on the research results the three

sessions were named as: PF, WI, and Al as the table below demonstrates (see Table 2).

Table 2 - The Material Gathering and Participants

Participants / Experts Prerequisite Forms (PF) Wor kshop/Theme Interview (W) Additonal Round of interviews (Al)
AL Participated Participated Participated

B2 Participated Participated Did Not Participate

Cc3 Participated Participated Did Not Participate

D4 Participated Did Not Participate Participated

F5 Participated Did Not Participate Participated
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6 The Research Results

In this chapter the results of the research are represented, keeping in mind that the re-
sults for this research include not only the categories and relationships identified from
the gathered materials during the analysis process, but also the outcome space (see Ta-
ble 3) which in the case of this research is also named “The View of the Future”. Both of
these results are to answer the research questions. In the analysis phase four distinct
main categories were recognized that all include a set of sub-categories and have rela-
tionships with one another. To form the categories the emphasis was made on not only
focusing on individual experiences of the participants, but rather the collective percep-
tions and feelings around identified phenomena. As mentioned earlier the material gath-
ering process was three legged including the prerequisite forms, workshop interviews
and the additional round of interviews, so some phenomena have been revisited and

some mentioned once in all of the rounds combined.

The first sub-chapters of the research results chapter will focus on the main categories
and will utilize direct and indirect quotes from the gathered materials to emphasize and
justify the validity of the categories. The quotes that are used in all sub-chapters will also
include markings that indicate by which expert and during which session the remark was
made. These first sub-chapters are the ones that aim to answer the main research ques-
tion of what the effects on technological efficiency could be from, and around the issuing
of a Central Bank Digital Currency in the European Union area. The structure of the sub-
chapters aim to build a comprehensive understanding of the experts’ perceptions while
describing the relationships between the different categories, starting with describing
the identified tool “Degree of certainty” before moving to the definition of efficiency,

and moving forwards to the perceived effects on technological efficiency.

The first of the last two sub-chapters of the research results chapter aim to answer the
secondary research questions which ask; which technological decisions would provide
the most and least efficiency and if there are any other significant side-effects other than

the ones that effect technological efficiency, what are they. The final sub-chapter of the



70

two is focused on directly painting the view of the future. The View of the future is the
collective phenomenographic result of the research and it demonstrates what the view
of the future is going to be like according to the perceptions of the experts when focusing
on the subjects and categories under observation in this research. It is to be noted that
not all perceptions of the experts were unanimous, so the view of the future is a product
that includes the most likely aspects that have been described with the highest level of
confidence. It is to be noted that the View of the future is a narrowed down summary
of the most likely scenario according to the perceptions of the experts involved in the
research, and the broader universe with alternative end results is described in the chap-

ters before the view of the future chapter.

Table 3 - The Outcome Space/Main Categories

|Mtain Categaries Themes Sub-Themes |
|
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:
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6.1 Central Bank Digital Currency & Effects on Technological Efficiency

In the forthcoming the chapter the research results about the main technological effects
on efficiency related to Central Bank Digital Currency will be reviewed. The structure of
the chapter will follow the outcome space presented in the table 3 above, starting with
the probability category and ending the policies and political effects which offers a suit-

able transition to chapter 6.2. that handles the side-effects.
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6.1.1 Degree of Certainty

As an additional tool for the whole of the research results, in the analysis process a factor
called; a degree of certainty was identified. The degree of certainty was derived from
the quotes, comments, and facial expressions of the experts. On certain topics the com-
ments of the experts included adverbs such as maybe, perhaps, could, and might,
whereas other comments were more direct. A clear difference between comments was
recognized even though the comments identified as high in the degree of certainty might
have not included words such as certainly, for sure, etc. The level of certainty could be
sensed through the comments or “between the lines”, and from the non-flinching facial
expressions of the experts. Therefore, as an additional aid for the researcher when ana-
lysing the certainty of perceptions and feelings, the careful analysis of terminology and

physical language offered assistance.

The degree of certainty was identified to have different values, although a simple “zero
to one hundred” scale was not implemented. The degree of certainty could be deducted
as mentioned earlier from the words chosen, body language and the pace or quickness
of the answer. Therefore, the degrees of certainty of a perception or estimation could
range from: guessing and educated guessing to valid deduction and further to almost
certain statement. The degree of certainty was not assessed much further than that, but
through the analysis of the gathered material it can be concluded that what effects the
degree of certainty is the base experience and the sum of experience of multiple areas
of expertise and the overall predictability of a future scenario and the timeframe of how

far into the future are the perceptions or estimations directed to.

6.1.2 What is Efficiency

It must be established that in order to start answering the research question of the mas-
ter’s thesis “What are the effects on technological efficiency within the European Union
area when the European Central Bank issues the Central Bank governed Digital Cur-

rency?” it needed to be well defined what the research participants, the experts think
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efficiency and technological efficiency is. Then and only then can the comparisons be
made to the dictionary definitions of efficiency and technological efficiency and review
the potential effects that a centrally governed digital currency could have within the Eu-

ropean union area.

So, one of the first perceptions that needed to be grasped from the experts was that
how do the experts see efficiency? What efficiency actually is according to the experts,
what attributes do the experts link with efficiency and what is the overall feeling of effi-
ciency. Is efficiency always positive or could it also be neutral or even negative, and does
technological advancements always enhance efficiency. The answers to these questions
were sought with indirect questions when surveying about the background of the ex-
perts and their own personal usage of digital payments and financial technology, as well
as a natural result of the progression of the discussion towards the topics of efficiency

and technology.

As mentioned in the chapter 3 Applications of the theory, efficiency is measured by the
ratio of useful output to input. Efficiency as a phenomenon as it was experienced by the
experts quite strongly was linked to attributes concerning ease of use when it came to
technological and financial aspects. Throughout the conversations concerning personal
usage of financial technology and digital payments as well as the historical trends in per-
sonal usage, the most recognised themes were tightly linked to the same attributes and
perceptions around the direct answers to the question; what efficiency is. That would
emphasise the finding that the subconscious perceptions of technological efficiency
were relatively identical to the conscious perceptions of efficiency. The dictionary defi-
nition criteria for efficiency would also be fulfilled in many of the perceptions of the ex-
perts, stating that the figurative output would improve as a result of the input of which
there would be required less of in the future. The phenomenon applies for both the
subconscious, and conscious perceptions of efficiency of the experts. Both were close to

the Merriam-Webster definition of efficiency:
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“Essential Meaning of efficiency: the ability to do something or produce something
without wasting materials, time, or energy: the quality or degree of being efficient.
Because of her efficiency, we got all the work done in a few hours.

The factory was operating at peak efficiency.” (Merriam-Webster 2022).

Subconscious attributes linked to efficiency rose from the discussions around the per-
sonal usage of digital payments and financial technology, and one phenomenon that was
common for all the experts was the habit of using less cash now compared to how much
cash was used a decade ago. The phenomenon turned out to be a useful comparison in
order to ponder what attributes in efficiency are appreciated and how the increase of
efficiency changes the behaviour of the consumers. This theme that rose from the cash
usage also provided a looking glass into the technological advancements and develop-

ments concerning payment technology.

« | use cash very rarely. Mobile Payments and card payments have increased dras-
tically. Foreign payments are easier to make straight from the bank account or by
using different payment providers. No need to make bill payments from payment
machines or by using cash at the teller » (Expert C3 — PF)

« Before the P2P payment were done only using cash and now only using mobile
payments. Today, | also use digital payment methods (Google Pay or Garmin Pay)
in in-store payments, whereas before it was cash or card transaction. » (Expert B2
- PF)

The reasons behind the changes in personal usage can be linked directly to the amount
or rate of efficiency in the payment processes felt. Therefore, as a result of the queries
around personal usage and the background it can be confidently stated that attributes
such as: ease of use, speed and accessibility can be linked to efficiency and the effect of
increased efficiency in payment methods and technological capabilities can be inter-

preted to result in increases of usage and the amount positiveness felt.

The recognised cases when the usage diverts back to cash, in other words less efficient
methods of payments were all the types of scenarios where more sophisticated digital

methods were not available. These types of cases were mostly when traveling abroad to
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a region that does not have the same level of coverage in digital platform availability
than in Finland, or if a service provider does not accept any other form of payment other
than cash, though those types of cases were recognised to be diminishing in occurrences.
This would also indicate that accessibility is a sub-category of efficiency when it comes
digital payments, and therefore digital currencies and the technology. It can be inter-
preted that the better the accessibility, the more efficient the payments are, and the

effect on the ease of use is positive.

« ...for example, there was this one place last month(in Germany) and they were
demanding me to buy something for worth 18 euros until they accept card which
is ridiculous in my opinion but you know that's their business » (Expert A1 — WI)

« ...when | go to Kosovo there are no payment terminals, so you always have to use
cash. and we can say that it is a developing country, so the infrastructure for paying
digitally is very bad, so basically cash is the only way » (Expert C3 — WI)

The discussion around the personal usage and changes in personal usage was rounded
up around the perceptions of quality of enhanced efficiency and development in general.
At this stage it was well established that efficiency as defined by the experts at least
effected the personal usage of the experts and in theory, the public in general. It was
also found that generally the more efficient the payment method possibilities are, the
more positive the overall experience around a payment, transaction or happening is. All
this emphasises the quality “ease of use” which as a concept surfaced numerous times
when discussing about efficiency. Efficiency was also observed from all angles to define
whether there could be any net neutral or negative aspects efficiency. The discussion
naturally progressed in how the experts would define efficiency consciously and what is

their perception of efficiency.

« ...Speed, ease, safety and traceability. Traceability means that personal financial
management is easier compared to e.g. cash payments. Actually, there’s no things
that | depreciate in the development of digital payments. » (Expert B2 — PF)
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« The easiness of making transactions and payments nearly from everywhere and
with several different means. Cost effective, time effective and easiness to make
payments/transactions in a secure manner. | believe efficiency to be a good thing
for most of the people who are capable of absorbing new technologies and are
capable of using them properly. »(Expert C3 — PF)

Speed and cost efficiency were identified among others as key factors that increase the
positiveness felt by the experts when it comes to overall feeling something is efficient.
When comparing the speed of transactions, a decade ago versus currently the difference
was noticeable even when it comes to domestic bank account transfers. It was also noted
that even though the speed efficiency of transactions has improved, yet still not all trans-
actions today are instantaneous, for example cross border payments and some interbank
transactions that occur around the weekends. In the corporate and institution level the
observation was made that the likely future increase in speed efficiency is likely to re-
duce the amount factoring services needed for large companies and is also likely to im-
prove the liquidity of companies, since the share of receivables not received should be
decreased due to the pace of transactions. The experts were quite unanimous about the
perception that the speed of transactions could very well improve alongside the issuing

of a Central Bank Digital Currency, due to technological simplification and thus efficiency.

« Overall, digital payments are already very fast and reliable in general. Something
CBDC could bring to the equation is that maybe the ledger of transactions on a
waitlist to be processed could disappear and all transactions could happen imme-
diately. »(Expert A1 — PF)

In general, the overall perception among the experts was in a nutshell that being efficient
and efficiency in general is a net positive when it comes technological advancements and
the benefit of their own personal usage and the usage of the public in general. There
was a feel that when payments, settlements and clearances become faster, more reliable
and more cost efficient there are more benefactors to the positive developments than
there are those who do not benefit of the progress, but it must be mentioned that not

all felt that all progress in improved efficiency is only positive.
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6.1.3 Perceptions on Accessibility, Security & Cognition

As expert C3 mentioned (quote p. 78) the efficiency benefits those who are capable of
absorbing new technologies, and as also mentioned earlier by C3; the accessibility of the
required technology to run the modern, more efficient forms of payments is not at the
same level in all regions, even within the European Union area. It was also discussed that
how does security link to efficiency and even though technically and technology wise it
was found that the modern, more efficient methods are more secure than cash when it
comes to occurrences such as storing cash, transferring cash and the odd chance of rob-

bery:

« cash payments are safe within the payment, but after that it's not necessarily so
safe. The hardware store of my fathers was robbed... so it(cash) is definitely not the
safer option for the company... it's also quite expensive to store the cash and to put
it to the bank and to have somebody to pick the cash »(Expert A1 — WI)

It can also be said that the enhanced efficiency with attributes such as ease of use and
accessibility can also act as security risk when it comes to fraud, scams, and phishing,
but in those cases as previously mentioned the technology itself is more secure and usu-
ally the weakest link was felt to be the person being scammed. Therefore, the conclu-
sions would be that efficiency in the case of security creates more opportunities for the
malicious actors when compared to cash for example, especially within the act of trans-
actions and payments. That aspect along with the previously mentioned factors help to
define that efficiency, even though generally perceived to be a net positive, is not nec-

essarily only positive and that there are aspects that fall under negative effects.

« The issue of not understanding how digital payment services work often puts
people at risk of being victims of fraud. There are plenty of scams on the internet
and people give way too often passwords for bank identification, card's pin codes
and other sensitive information to the wrong sites/thiefs. Also not understanding
different investment scams is a huge problem in nowadays Finnish society. The fact
of digital payments being efficient enables funds to move extremely fast interna-
tionally, which then makes it harder to trace the funds and to catch the criminals.
In addition, several people do not lose just their own money, but often also take
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quick loans which nowadays can be accepted and the funds are available within
hours. Thus, it sometimes feels that technology has advanced too fast for certain
groups of population. It is probably not the fault of technology, but rather the ed-
ucation of the population. »(Expert C3 — PF)

Despite the recognition of increased efficiency having effects on the security, overall the
perception of the experts pointed towards suggesting that more modern, more efficient
solutions offer better state of security technology wise. Especially when observing secu-
rity throughout the entire lifespan of a transaction and storage of a unit of currency.
Another important aspect that was felt increased security in the more efficient methods
was the traceability of assets, which was felt is next non-existent in cash for example. It
was also perceived that the launch of a Central Bank Digital Currency should act as a
factor that further develops the security of digital payment and holding methods. It was
seen that the funding behind the development and the motivation to create the most
secure digital option for the largest possible demographic are two major factors that
would improve the technological efficiency, security wise in the near future.

Among the discussions the phenomenon of spending tendencies and frequencies rose
as well, and it was recognised by most of the experts that if a payment method is efficient
in the terms that it is easy to use and fast to make the actual transaction, it could have
an effect on the spending of the people. First the phenomenon was recognised in the
personal usage of the experts when describing for example monthly reoccurring pay-
ments and entertainment spending. And when the question was broadened to the level
of the public in general some psychological effects of spending in general were made
which supported the hypothesis that spending, and overspending is easier when the

psychological pain experienced because of spending is shorter in time.

« if you're for example night out or something then if it's only cash that is accepted
then probably | wouldn't buy another drink if | don't have cash and it's it requires
me to go to ATM and come back so probably these cases»(Expert C3 — WI)

« spending money does have a mental effect. it's a short, like a small amount of
pain or mental pain that occurs to people when they are paying or they are using
money so basically the less they have to think about it it's certainly easier to spend
when you don't have to think about it that much. let's say we buy something online
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and we're also going to have to confirm the card payment by logging into mobile
bank, so if it was just a one click you have your card there saved already and you
just click. that's it, it's mentally easier to spend money if you don't have to think
about it » (Expert A1 — WI)

Therefore, it can be argued that increased efficiency as defined by the experts could po-
tentially increase spending in general and whether that effect is interpreted as positive,
or negative is up to the angle of inspection. On the other hand, it might have a negative
effect in the way that it might cause overspending, meaning that people could spend
over their budget, but it could also mean increased revenues for companies in general
which then again could have positive effects for the owners, employees, and sharehold-
ers of the companies. Either it was found that with efficiency even though the techno-
logical security is most likely improved, the cognitive effects efficiency brings can alter
from improving to deteriorating through hackability and lower experienced pain of using

money.

To summarize, the perspectives around efficiency attributes such as speed, reliability,
accessibility, security, cost, and general ease of use were recognized as the key factors
and metrics when it comes to efficiency. Interesting observation about the metrics is that
all the metrics are quantitative and non-qualitative, except the ease of use. A general
observation about the perceptions of efficiency is that it was felt that just by improving
each of the metrics, it would not necessarily improve the overall positivity of perceptions
around efficiency, rather almost each metric had its up-and downside effects while im-
proving efficiency. It was also noted that not all of the potential improvements of effi-
ciency occurred due to the development of technology and that there were other factors
that would improve efficiency, such as cost efficiency which although made possible with
efficient technology and the development of technology, also is made possible due to
other factors such as avoidance of monopolies and having fair competition status in the

markets.

So, the effect that all experts were unanimous about is the assumption that the speed

of transactions will improve due to the issuing of a central bank digital currency within



79

the European Union area. The arguments for why there is a unanimous assumption for
the speed to be improved were diverse. While others argued that the overall technolog-
ical trends would drive the development towards even faster and faster transactions,
some argued that the centralization and the fact that there would be less actors per-
forming settlements and clearances could be the main driver for the speed in the future.
None of the experts felt like there could be a decline in speed when it comes to techno-
logical efficiency but as mentioned before, there are other factors that may be caused
because of the improvements in speed that can be interpreted to increase some nega-

tive aspects such as risks and security.

« In the future, | assume that the payments/transactions will be even faster as they
are now. Most likely immediate, even across the globe. In this way the funds will
move from one to another immediately, and they are further exposable. Companies
will have their receivables faster, thus may probably need less financial liquidity
from the traditional banks. » (Expert C3 — PF)

« Payments will be made more and more in real-time »(Expert B2 — PF)

« In the future, | think there will be a very centralized system around a few CBDCs
that are issued by the most significant central banks in the world. The payments
will be instant and mostly done via wearables when paying in person and via in-
stant online payments when paying online. »(Expert A1 — PF)

This perception of the experts can be seen to be directly in line with the historical trends
in financial technology as mentioned in the third chapter. As demonstrated in the re-
search by Arner, Barberis & Buckley one of the key elements of improvement in the his-
tory of financial technology development has been the increasement of the speed of
transactions, which according to them was exponentially accelerated through digitaliza-
tion of payment infrastructures. The expert’s perception indicates that there is a strong
belief that the development will lead to the same direction, although given the fact that
the experts feel that the speed is already at a very high and efficient rate the develop-

ment can not be judged to be as drastic as the founding of the Fedwire was for example.
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6.1.4 The Method of Implementation & Effect on Certainty

As mentioned earlier the degree of certainty is a tool created in the analysis process to
assist in identifying subtle differences in perceptions. The initial use for the tool was to
assist in the creation of the “The Future View”, but it can be used for assistance in case-
by-case examples as well: The other technological efficiency metrics that were identified
through the analysis of the gathered materials were not necessarily as conclusively af-
fected by the issuance of a Central Bank Digital Currency. Reliability as a metric for ex-
ample was identified from the materials as a metric that is assumed to improve due to
the improvements to the other metrics identified, but the term itself “reliability” would
not surface in the gathered materials often. The belief and perception that the reliability
of the technology and therefore technological efficiency would improve due the issuance
of a Central Bank Digital Currency can still be recognised from between the lines, by in-
terpretation and analysis of the degree of certainty. But it was also recognised that once
the discussions progressed towards defining the technological aspects and especially the
methods of implementation and the technology chosen, the degree of certainty dropped.

This is demonstrated in the comment versus comment example below:

« Instant cross-border transactions, transparency and efficiency in payments. The
funds would be immediately available in any country and in any payment
method. » (Expert C3 — PF)

Notice the certainty and straight forwardness in the quote by expert C3 and the lack of
adverbs describing uncertainty, when commenting on the more certain factor speed.
And then compare that to the quote by expert A1 when discussing about the potential

technology for the Central Bank Digital Currency:

« It probably should be something similar to Ethereum which is proof of

stake, which is a lot more let's say user friendly in that regard. So, something like
that maybe but | guess they know their stuff there so they can detect themselves...
| bet... » (Expert A1 — WI)
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The accessibility of payment options and the digital currency was deemed to improve
due to advancements in technological efficiency. One of the factors that would affect the
accessibility was the perception that the technological trend of having more technology
available for cheaper cost would continue and that unification of infrastructures around
a currency would encourage financial technology companies to consolidate efforts in de-
velopment around a more concentrated area. The degree of certainty in this particular
perception cannot be interpreted as certain as the development of speed for example,
since as mentioned earlier when the discussions progressed to technology, there were
more uncertainties about the outcomes due to possible policies and decisions to include
the private or third-party sector in the development processes by the European Central
Bank. Therefore, creating the assumption that the overall perception leaned towards a
feeling that the more centralization there would be concerning technological develop-
ment, the less technological innovation and efficiency could potentially happen, or at

least it could affect the rate of development in a negative fashion.

This was a significant finding, since the failure of the first e-Krona trial period was due to
high rate of centralization of operations, and the mis including of third-party actors, as
mentioned in the chapter 3.3 Experiments with Central Bank. There was also a noticea-
ble difference identified from the materials concerning accessibility between the per-
ceptions of what could be, and what should be. Whereas the general feeling was identi-
fied that the accessibility should improve and include as many people as possible, it was
also theorized that whether that is the goal behind a Central Bank Digital Currency or
not. In short, it can be concluded that if the central banks should decide to include the
third-party providers within the development process of the technological infrastructure
the combination of agility and capability of the broad knowledge and experience base
of the central bank and private companies combined could improve accessibility through
technological efficiency through the higher rate of technological development and trans-

parency in the processes.
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« it really depends on how they decide to go about it in the end, but like | guess
ideally it would be very accessible everywhere, even if there's no electricity or in-
ternet»(Expert A1 — WI)

« Personally, one of the most important issues for future payments and financial
technology advancement is to make it available to as many people as possible in
the developing countries where the banking system is not available for poor people.
Maybe it could be that centralized digital Confidential currency would enhance the
availability for a larger audience to have access to banking/payment solu-
tions. »(Expert C3 — PF)

« there are capabilities within the third party providers that cb(Central Bank) for
themselves don’t offer »(Expert B2 — WI)

An aspect that rose in the discussions multiple times was the security aspects around a
Central Bank Digital Currency. In this sense security was discussed and looked at from
multiple angles. As mentioned, before it was established that the technological security
behind a Central Bank Digital Currency is most likely going to be top of the line in the
realm of security options that currently is available and that there would most likely be
a strong incentive to continuously develop the security during the whole lifespan of the

Digital Currency.

There were strong links and relationships found between the aspects of security, imple-
mentation, technology, and side-effects concerning policies and politics. In that sense
the area of security could be handled under multiple headlines and chapters. To sum-
marize these relationships, it was found that the same idea applies to security as well as
for accessibility in terms of that the rate of effectiveness is depended on the including of
third-party providers and in addition to that, the motivation behind the decision to in-

clude or not include the third-party providers could be political.

Overall, there was a perception among the experts that if the implementation of a Digital
Euro, a Central Bank Digital Currency for Europe would be done with a model where each
Euro is unique, with an identifier code that enables perfect traceability, it would tremen-

dously improve the general security for the public, and for the governments.
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The publicin general would benefit from being able to track the euros misplaced in trans-
actions made to wrong recipients for example, and governments could trace each step
of each euro in the cash flows of corporations, which would help to fight against money
laundering, grey economy. The governments could also better oversee the compliance

of financial sanctions.

It was felt that if the governing of the technology and administration of the Central Bank
Digital Currency would be centralized for the Central Banks alone, there could be less
transparency and there could be a negative effect on financial freedom for the price of
improved security. Including the third-party providers could produce a better view of the
future in terms of transparency, but the assumption of diminished financial freedom and
loss of anonymity was apparent in every implementation. Security was one of the attrib-
utes of which by improving was felt might have a overall net neutral, or negative effective
due to the side-effects brought by the improvements in security compared to the status

quo.

« | think the advances will be more on security, monetary policy and anti-money
laundering and sanctions enforcement. Overall, the future will likely lead to more
centralization of payment processing and financial technology. This will function
well for the consumer, but it will come at the cost of privacy and financial
freedom. » (Expert A1 — PF)

« The main concerns are based on the private information shared during the
transactions and payments. How much private information there would be
available for different parties (payment providers) and how they can be secured
that nobody misuses them. » (Expert C3 — PF)

« commercial banks i think have a very important role. When we think of trust,
bank is basically an institution that we trust that they handle our money and
they're safe there, so if it would shift to central bank | would feel it's not that safe,
maybe. Even though that it's kind of the same thing but i think mentally it would
be quite difficult to have that shift » (Expert B2 — WI).
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6.1.5 Technology & Third-Party Service Providers

When analysing the gathered materials, a category concerning technology and techno-
logical possibilities became apparent quite quickly. The perceptions around technology
can be divided in two segments of which the first one describes the perceptions of the
experts on how the technology will or might develop during the near future that also
includes a Central Bank Digital Currency, and the second segment concentrates on the
possibilities of technological choices made for the Central Bank Digital Currency. There
was a strong relationship between the perceptions that predicted the technological de-
velopment and the research question of what the effects of a Central Bank Digital Cur-
rency on technological efficiency are. It could be described as a classic, which came first
the hen or the egg situation, where the effects are depended on the technological

choices made according to the experts.

The setting described in the previous paragraph made it so that the aspects concerning
technology were arguably more speculative than the perceived effects on expert chosen
efficiency metrics for example. That argument is emphasised when carefully assessing
the estimates of technological developments, for the guestimates can not be directly
linked to the issuance of a Central Bank Digital Currency, rather the natural development
of technology and estimated continuation to historical trends. It can be said with confi-
dence though that some attributes can be linked to Central Bank Digital Currency as well,
such as speed and cost efficiency, but they can also be seen as by-products that could

manifest despite the issuance of any digital currencies.

The estimated development of technologies varied from upgrades to current technology
to whole new set of methods of technology that are currently used for other purposes
but estimated being able to be implemented for the purpose of usage for digital curren-
cies. There was a strong consensus on the perception that the technology of the future,
not dependent on the technological choices of the central banks would consist mostly
of wearables and mobile phones. The possibility of biometrics to be used for usage of

digital currencies was also accepted with slight hesitance. The topic of biometrics rose
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naturally while discussing security and security threats of current on potential future
technology, and one key factor for biometrics was that the hackability was deemed lower
in risk than for the current technologies in use. Therefore, it can also be argued that one
of the effects for technological efficiency could surface through the potentially more se-
cure usage of biometrics in the field of financial technology and enablement of digital

transactions.

« Like we can already see in futuristic movies: we have implants that allow us to
pay for everything and everywhere on the world. Identification is not done through
your face, fingerprint or eyes anymore but through something that is even more
unique (DNA?) And is not hackable. » (Expert D4 — PF)

« The ecosystem of softwares and hardwares solutions are quite advanced nowa-
days so basically the digital EUR could be adapted in the existing ones. There are
constantly upcoming new ways of making payments, but the main issue is also the
security. Mobile phones are one of the most important ones, since nearly everyone
has one of them. » (Expert C3 — PF)

When comparing the technologies used for finance purposes today it was the perception
of many that for example blockchain technology that is currently used in retail banks as
a ledger for transferring and storing shares of stock for housing is not a likely choice for
the basis of a functioning digital currency. The experts had the perception that block-
chain technology does not meet the requirements in speed efficiency, cost efficiency,
nor ecological or ESG efficiency. On the other the one expert felt the solution could be
similar to another cryptocurrency Ethereum, arguing that proof-of-stake method used
by the cryptocurrency is faster than blockchain and requires much less computational
power and work needed. Other experts still argued that the computational effort re-
quired when scaling for the European Union would surpass the current mechanisms of
producing, storing, and shipping of cash Euros in CO2 emissions, making it also less effi-
cient on ESG basis. Even after the thorough discussion about the technological possibili-
ties to be implemented for a Central Bank Digital Currency the overall feel leaned to-
wards suggesting that an implementation of a mix between current technological hier-

archies by the third sector providers such as VISA & MasterCard and the current
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hierarchies already in the use of the central bank would be the optimal choice going
forward with the issuance of the digital currency, but there was also discussions about
the motivations behind the choice as mentioned was the case with security and central-

ization as well.

« | think there are, right now, some cryptocurrencies that are bad and good for
efficiency. Bitcoin and Ethereum being some that are bad for efficiency since they
are very slow and cost a lot of fees. But there’s projects like IOTA, Ripple or Cardano
(fast, almost no fees, decentralized) which are right now under development and
could change the way we use payment solutions. » (Expert D4 — PF)

« | guess visa and mastercard are already facilitating payments like blockchain pay-
ments within the networks so it's not like it would be a big transition for them to
make it work for something else than a central bank digital currency. But | could
definitely say that bitcoin is not efficient, or quick or even cheap or at all resource
friendly. So yeah it's not going to be something based on the blockchain. From the
things that we have now it's probably something similar to ethereum which is proof
of stake which is a lot more let's say user friendly in that regard » (Expert A1 — WI)

As earlier described in the second chapter it is mentioned in the European Central Banks
report for the Digital Euro that there is a possibility to choose between a centralized and
a de-centralized back-end infrastructure and the End-user access solution. This would
suggest that in reality there is also a chance that most of the Digital Euro infrastructure
and services are produced centrally. The perception of the experts which was identified
from many discussions around different subjects was that the solutions should be as de-
centralized as possible if the highest rate of efficiency is the goal and to avoid other neg-

ative impacts on a political level.

6.1.6 Perceptions on Timelines

The accelerating digitalization of financial sector and therefore the technology concern-
ing financial sector as mentioned in the chapter 3.2. can be estimated to be on the same
lines with the perceptions of the experts. It could be argued that the experts might even
have a more ambitious feeling of the future and especially the technological develop-

ment of financial technology than Gomber, Koch & Siering had on their research about
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the evolution of FinTech. Also, the prediction made by Arvidsson, Hedman & Segendorf
in their research paper commissioned by the Swedish Retail and Wholesale Council
about the timeline when cash would no longer be widely used is subconsciously ac-
cepted and perceived by most of the experts as well, although some deemed the time-
line to be a bit longer. The paper that was mentioned in the chapter 3.2. detailed that
cash would no longer be widely used between 2025 and 2027, and that cash would not
be a feasible method for payment for merchants as early as March 2023. The latter date
is a bit too early according to the Experts feelings on the timelines, but for the role of

cash the predictions are clearly on the same lines.

«...yeah, | think overall probably within five years in Europe. maybe like okay the
Chinese are already doing it, and the swedes are already pushing ahead as well
so yeah, i would say that probably within five years here » (Expert C3 — WI)

« probably they would need a transition period like we had for example when we
transferred from the small national currencies to Euro. so yeah it's probably going
to start within five years in here or maybe a bit later»(Expert A1 — WI)

« ...my initial thinking was that it would have been earliest in the early 2030s
because in Europe there are a lot of differences between the countries and the
countries payment infrastructures. But it has a lot of effect; how are we gonna deal
with the cash... The new digital currency could be even faster but from what I've
understood my answer would be in the early 2030s » (Expert B2 — WI)

6.2 The Side-Effects of Central Bank Digital Currency

During the discussions with the experts and while analysing the gathered materials it
was identified that the issuing of a Central Bank Digital Currency in the European Union
area would have other effects than just the effects on technological efficiency. Even
though the effects were not directly in scope for the research, some of them were
deemed critical enough to be worth mentioning in the research results. These side-ef-
fects as | named them offer valuable alternative and further research options for others
and they will be mentioned in the last chapter as well. Some of the side-effects have

already been mentioned in the main research results chapter but are expanded in this
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chapter. The quantity of side-effects was identified to increase in correlation to the rate
of centralization of the administration of the digital currency, meaning that the more
centralized the administration of the currency and payment infrastructure is, the more
side-effects it is likely to cause. Therefore, the side-effects described in this chapter are
caused by the maximum rate of centralization and the reader can have the assumption
for the entire chapter that the administration of the Central Bank Digital Currency for

Europe is entirely under the European Central Bank.

One of the themes around the side-effects was the theme of control and motivations
behind the need for control. There was a strong perception that the more control there
would be for the digital currency the more control there would be to control financial
crime. In the scenario where each Euro is traceable and unique, money laundering and
sanction breaching would be next to impossible and the central banks power to manage
monetary policies would be immensely improved. There was also a feeling that could be
best described as fear which suggested that in this scenario the consumer would have
no financial freedom nor privacy since each step of each transaction could be traced. All
of these effects would accentuate if physical cash currencies were to be removed from
circulation over time, being that currently cash is the only form of payment that can be

called near private.

« The payments will be secure but not private. Laundering money will be very dif-
ficult or next to impossible as will be breaching sanctions. Overall, the future will
likely lead to more centralization of payment processing and financial technology.
This will function well for the consumer, but it will come at the cost of privacy and
financial freedom. « (Expert A1 — PF)

« thinking in the sense of privacy nowadays the only payment method is cash
which really guarantees privacy » (Expert B2 — WI)

The most significant side-effects identified from the gathered materials concerned the
effects on the economy and especially areas such as the credit expansion and the money
creation process, the price of money or the interest rates, and the effects on employ-

ment. These side-effects in relation to the overall size of the gathered materials pool was
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surprisingly large, and as a sidenote would most likely be a the most beneficial topic of
further research. As mentioned in the chapter two of the thesis over 90% of the money
created within European Union area is done by the commercial banks by granting a va-
riety of loans to the customers, made possible due to the customers deposits and the
collateral for the deposits. The experts had the feeling that with a more centralized so-
lution there would be direct effect for the price of money or the interest rates through
credit expansion. Given that the money creation power and money holding would be
more and more concentrated to the central bank, a question was made that asked who
would want to have deposits in commercial banks anymore? Another estimated contra-
diction was that if the power to mint new digital and unique Euros or create more money
would be the sole responsibility of the central bank, how could the digital currency sys-
tem would still allow the commercial banks to lend out money, since the lending process
as standard creates more money. This contradiction would suggest that it would be re-
alistically impossible to concentrate all functions of digital currency to the central bank
as such, or then given that the commercial banks would still have the possibility to lend
out money there would need to be a collaborated system where the commercial banks

are the entity lending the money, but the central bank is the one minting the Euros.

« ...how would that work like does the central bank become the sole issuer of
money ? This is a big question to me and like, shall we keep it as is and the
commercial banks can still have the ability to expand credit which is something like
i would perceive to be easier if they can mint euros as well but like, i don't know
how that would work if it's going to be all digital and every euro that’s issued is
unique » (Expert A1 — Wi)

This brings forth other questions concerning credit expansion and monetary policy man-
agement. In theory if the previously described situation would stand and the central
bank would have the total control of minting new Euros and therefore credit expansion.
It would also mean that the central banks could control the credit cycles, meaning that
if it would be recognized by the central bank that the credit cycle and expansion of credit
is getting out of hand it could theoretically limit the credit expanded in the system, thus

preventing overheating of the economy and or inflation, which as mentioned in chapter
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two is one of the tasks of a central bank. Overall, the perceptions concerning monetary
policies were diverse, because although it was identified that the central banks could be
more efficient in governing monetary policies with more power, it was still perceived to
be a net negative option because of the impacts on commercial banks and furthermore

for the economy.

The side effects for the economy were perceived to manifest more through the effects
on interest rates than the power over monetary policy. The discussion progressed to the
topic of consumers holding accounts and where they would be located. As mentioned in
the chapter about the digital Euro, there is a possibility of having a wallet, which would
act as a holding account at the central bank, and this was seen to have negative effects
on the economy. There was a mutual concern amongst the experts that if the consumers
would have a holding account at the central bank, then how would the commercial banks
get their funding, since at the moment the commercial banks are getting the bulk of their
funding from the cheap deposits by the consumers. This dilemma was perceived to be
crucial since it was theorised that if there is no difference in the yield between having
deposits in the central- or the commercial bank, and on top of that if there is no risk of
having deposits at the central bank, why would the consumers have their deposits at a
commercial bank. From this train of thought the natural continuum was perceived to be
that the commercial banks would have to offer interest rates for the deposits of the con-
sumers, a phenomenon that has not been in effect since Euro crisis of 2008-2011. This
was perceived impossible to occur without having the simultaneous effect on the cost
of funding and credit available so the effect of providing interest for the deposits would
cause there to be an increase in the banks margins of lending, therefore transferring the
cost of the deposits for the bank to the consumers, which would also include corpora-

tions and potentially governments.

The last side effect that was seen as a possibility in the most centralised model relates
to the other side effects mentioned in this chapter as it was also seen that if the private

sector being the third-party providers would be excluded from the digital currency
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system, it would have a drastic effect on the employment level within the European Un-
ion. Retail and wholesale banks are major employers and given the situation described
earlier where the consumers have a possibility of holding their deposits at the central
banks with less of a risk than in commercial banks it would probably cause the public
move their assets to the less riskier option, therefore stripping the commercial banks of
their source of funding, therefore causing such financial effects for the commercial banks

that reducing staff would be required in order to try and cope with the situation.

« let's say you take out your mortgage... if they're going to have to pay for
the deposits | don't think they're going to offer margins of let's say 0.3 or 0.5, that's
just not going to happen” (Expert A1 — WI)

« if you start disrupting the private sector by putting it all in to the central bank
system, it’s going to incur a large cost to the economy when it comes to like jobs »
(Expert B2 — WI)

For the conclusion to the side effects chapter it must be mentioned that unlike the per-
ceived effects on technological efficiency as researched in the main section of the re-
search results, the degree of certainty in the side effects chapter is not on the same level,
and the experts had the shared experience that the side effects were more speculative
because all of the side effects were dependent on the technological implementation of
the Central Bank Digital Currency and especially the decision on how centralized the dig-
ital currency system is going to be. Yet this chapter proofs that there is a significant dif-
ference in the effects and side effects that potentially will occur based on those decisions
and that functions as a justification and importance for the side effects chapter and the

reason for why it was worth mentioning these side effects as well.

6.3 The View of the Future

To conclude the research results this chapter aims to summarize the most likely scenario
and the view of the future according to the perceptions of the experts involved in this
research. To aid the reader the perceptions, outcomes and probabilities have been set

on an X-Y scale for a one-glimpse overall view. (See figure 11).
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Figure 11 - Simplified View of The Future

The View of the Future is not only intended to be a novelty for the reader, but it is also
the objective of this chapter to answer the question; what about it? Meaning that in this
chapter the answers provided by the view of the Future are also distinctly directed to
relevant parties who based on the research results of this study and previous studies

would most clearly benefit from this newfound information.

As it was clear from the research results, some effects were more certain and non-de-
pendant on the implementation decisions concerning the digital currency system than
other effects. Therefore, the view of the future follows as closely as possible the middle
ground that is evaluated based on the degree of certainty and therefore probability. As
it was identified from the material analysis, the more immediate effects proved to be
the most reliable to predict in terms of the degree of certainty in the perceptions and
therefore, the more immediate effects are the ones that most concretely form the view

of the future.

It is estimated that it is more likely than not that the central bank digital currency will be

issued, and the consensus was that the launch would take place within the next five to
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seven years. It was estimated that the technological capability would be already availa-
ble for the launch of the central bank digital currency, but the people and the differences
between the technological infrastructures within the European nations would require a
transitional period to finalise the implementation. It was estimated that the transitional
period would involve the digital currencies being used alongside cash and eventually
overtime the whole Eurosystem would migrate towards a fully digitalized system. This
information should be vital for the decision makers and designers of the Central Banks,

as it also supported by previous studies on the topic.

The most likely and preferred option for the digital currency system and hierarchy was
felt to be a combination and collaboration between the third-party service providers and
the central banks. Enabling the public in general and the institutions the widest possible
range of technologies and applications to choose from. It was also felt that the more
inclusive the designing of the digital currency system is and the more possibilities to pro-
vide solutions after the launch there would be for private companies, the more it would
accelerate the rate of technological development in general. This should for example
mean that third-party actors could already start planning processes in terms of enhanc-
ing the readiness to participate in such architecture designing process if the Central
Banks should contact the known actors in the field. Even though the process is most
likely multi-year and multi-phased, agility should benefit the third-party actors in more

ways than financially.

The key effects on technological efficiency were felt to be related to the speed of pay-
ments and transactions, the security and reliability of the payments, transactions, and
holdings, and the accessibility to the services through a multitude of possibilities of tech-
nological implementations to choose from. The historical trends of increasing the speed
of payments were seen to continue to improve due to technological advancements and
the further knitting together of the European financial area, making for example cross
border payments instant in the near future. The historical trends also supported the per-

ceptions of the anticipated improvements concerning payment security for the publicin
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general. It was also felt that the overall security would improve due to the effects of
technological efficiency through the traceability of Euros that would enable near perfect
prevention of money laundering and sanction breaching. This factor should be one of
the utmost of importance when designing the balance between security of the Central
Bank Digital Currency and the potential effects for financial privacy. The concern be-
tween the shift in the two factors among the experts should provide insight and direction
for security professionals in a way that alternatives that also enable anonymity should

be observed.

The central bank digital currency was felt to be a motivator for pursuing improvements
to technological efficiency through developments of more and more efficient solutions
concerning financial technology and the infrastructures behind the digital currency. It
was felt that the funding and motivation behind creating the digital currency would cre-
ate new technologies for the public in general as well as institutions, therefore improving
the efficiency of the technology in relation to the status quo. It was felt that after the
launch of the digital currency more and more options for making payments and transac-
tions would surface including wearable technology and even technology dependent on
biometrics. In the fields of security and technology this finding should also raise interest
in terms of further study about how willing people are in linking their financials to such

identification methods as biometrics.

To summarize, the effects on technological efficiency due to the launch of a central bank
digital currency within the European union were almost unanimously perceived to cause
an incline in efficiency, when talking purely about technology. The identified effects that
could be categorised as neutral or negative were all deemed to be caused by the im-
provements in efficiency thus providing the other important talking point of the research,
that is being efficient a good thing. This research would argue that the question must be
observed as a totality and reviewed by the sum of positives and negatives, and the re-
sults would indicate that the effects on technological efficiency and the improvement of

the efficiency can be perceived as a net positive. These findings should provide
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absolutely vital information for multiple parties in direct involvement in designing and
designing the implementation of a Central Bank Digital Currency as well as providing a
valuable insight for third-party actors into what look forward to and potentially what to
lobby for within the allowed limitations in order to push the designing in a favourable
direction for the third-party actors as well. Naturally, given that the process is transpar-
ent, and the decisions and options are available for the general public. The view of the
future offers valid expectations, concerns, and hopes of the experts in the field, and upon
close inspection the reflections are inline with the more general public and other experts
in the field of academia, and subjectively it can be argued that the information provided

in this research should be valuable for multiple relevant actors.
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7 Discussion

The research questions answer proofed to be ambiguous in the sense that the confi-
dence of the different outcomes varied depending on the category. While some categor-
ical effects were felt to be almost certain, other categories provided more questions and
more alternatives for the view of the future. Especially estimating the technological im-
plementations and the involvement of third-party service providers proofed to be a
crossroad from which the future could take multiple routes, each providing a various
type of effects on the technological efficiency as well as other factors. This research con-
centrated and studied the perceptions of the experts involved and it was seen that the
choice of which to go from the fictional crossroad will be a decision of the European
Central Bank, which in the premises of this research is not viable to be accurately esti-
mated. It can be concluded that the researched answered the core research question
sufficiently and remarkably the research provided more topics for further research than

estimated.

7.1 Key Findings

The key findings of the research can be interpreted to be the categories identified from
the gathered materials through phenomenographic methods and the finding that what
is perceived to be efficient and what is technological efficiency could be interpreted to
be close to identical derived from subconscious and conscious perceptions. The catego-
ries derived from the perceptions of the experts proved to provide the crucial material
for forming the future view of the research and to answer the key research questions.
Through the identified categories it could be mapped out that what does the experts in
the field of finance and technology see as the possible outcomes when it comes to the
European Central Bank launching the first Central Bank Digital Currency. The topic raised
enthusiasm as well as concerns towards the future and provided material for further

research purposes.
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One of the most significant findings of the research was the correlation found between
subconscious and conscious definitions of efficiency when it comes to financial technol-
ogy, digital payments and behavioural justifications that link the two together. Therefore,
it could be concluded that the dictionary definition of efficiency did not only match the
perceptions of the experts directly enquired but also with what the experts felt as to be
efficient. Through those findings the latter discoveries of the research analysis became
more validated and provable. The categories identified can be described as hierarchical
meaning that other categories are more significant in importance, and in the case of this
research probability than others. Another aspect about constantly improving efficiency
that the research indicated was that the experts perceived that not all efficiency is nec-
essarily net-positive and that efficiency in itself can have negative aspects to it. As it was
previously mentioned in the chapter applications of theory, Arner et al. (2016) argued
that the rate of growth in efficiency could very well have had a significant role in the 90’s
dotcom bubble and the intertwining of global economies through rapid digitalisation
was an element in the financial crisis of 2008 (Arner, Barberis & Buckley 2016.) These

two factors although not directly correlated can be found to emphasise the same point.

Through this emphasised definition of technological efficiency, the research found the
attributes or metrics of efficiency that the experts most confidently perceived would im-
prove as a result of launching a Central Digital Bank Currency in the European Union area.
The most significant attributes that were felt most likely to improve were speed, acces-
sibility, reliability, cost efficiency, and security. The mentioned attributes and the effects
on technological efficiency could be thoroughly justified and the perceptions of the ex-
perts were supported by the theory and the applications of the theory previously men-
tioned in the research paper. This can be linked with the Gomber, Koch & Siering study
where the authors stated that the key characteristics of the current trend of evolution in
digitalization are enhanced speed on information processing (Gomber, Koch & Siering
2017). These identical attributes of efficiency that were expected to improve were also
mentioned in other previous studies such as the study by Auer and his colleagues in their

paper “Central Bank Digital Currencies: motives, economic implications and the research
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frontier” which was mentioned in chapter 3.4. Where Auer and his colleagues argued
among many other predictions about the improvements on efficiency that “CBDC could
be the backbone of a highly efficient new digital payment system”. (Auer et al., 2021).
This trend was recognized and supported by the perceptions of the experts in this study

as well.

Another finding that was supported by previous studies was the shared perception of
the European Union area slowly but surely moving towards being a cashless society. The
timeframe on this finding was found to be the only aspect that had some variance among
the experts’ perceptions, but as the study by Norges Bank conducted in 2021 stated “the
trend suggest that digitalization is pushing developed western markets towards a cash-
less society” (Norges Bank 2021), the claim is steadily backed by the findings of this re-
search. Related to the diminishing use of cash, when it comes to monetary policing and
the effects, or in this research’s case the side-effects the claim made by Ward & Roche-
ment is also backed by the findings, on how less cash in circulation and more monetary
power concentrated on the central bank could have the effect of increased tax earnings
(Ward & Rochemont 2019). One of the perceptions about a cashless society and Euro-
pean Union that did not match the previous studios was the estimation on the timeline,
when cash would be ridden of circulation. Arvidsson et al. (2017), presented a bold state-
ment that cash would not be appropriate mean of payment on March 24t 2023, whereas
the experts felt that the date is a bit further away. (Arvidsson, Hedman & Segendorf
2017). All together though, the claim that the Central Bank Digital Currency is a very
current topic also in terms of materialisation was also supported by the Auer et al., (2021)
research paper, where they mentioned that the time for a Central Bank Digital Currency
is now, although giving emphasis on the meaning that the designing should start now

(Auer et al., 2021). This claim is very much supported by the perceptions of the experts.

Other attributes were seen likely to improve in efficiency as well but there was a robust
consensus on the dependency in the choice of implementation of the Central Bank Dig-

ital Currency and the chosen role for the third-party service providers. This finding was
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also seen as vital in numerous other previous studies in the field such as the study by
Agur, Ari & Dell’Ariccia and Barker, Clayton, Dyson & Meaning that were mentioned in
the chapter 3.4. The questions around the implementation models and the involvement
of the third-party service providers proofed to have a significant role in providing an-
swers to the research questions and on some aspects, it provided follow up questions
that should be further studied. The exact similar point about the importance of the im-
plementation model was also presented by Petteri Virtanen in his master’s thesis and by
Riksbank themselves in their paper about E-Krona design models (Virtanen 2021, Riks-

bank 2021).

As discussed in the side-effects of a Central Bank Digital Currency chapter the role of the
third-party actors and the motivations of the Central Bank could have very distinct and
drastic effects on such factors as the funding and deposits of retail banks, interest rates,
housing markets, bank runs, jobs, and even in the placement of ATM machines. These
topics that rose from in the research results were found from nearly each scientific, peer
reviewed paper which were published in a scientific journal and are clearly aligned.
These topics and therefore the importance of proper design of the Central Bank Digital
Currency were especially emphasised in the Barker, Clayton, Dyson & Meaning paper,
Agur, Ari & Dell’Ariccia paper, and especially in the Alwazir et al. (2020) authored paper
where they argued that there is “A big decision is whether to outsource the running of
the CBDC network to third-party cloud providers and how to manage any associated
risks.” (Alwazir et al., 2020). The interesting finding was that even though many of the
previous studies were titled something different, as with this research most of them still
ended up raising these topics as the most important ones, really emphasising the claim
that the even though factors such as efficiency are seen to improve the real concerns are

linked to economic effects and the other effects described here.

Lastly, what can be described as most significant piece of new information are the nu-
ances around the phenomenon of efficiency. The perceptions of the experts revealed

some, in lack of a better word worries that have not previously appeared on research
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about Central Bank Digital Currencies. Given the fact that the perceptions are of those
who can be described as senior level experts in the field of financial technology and dig-
ital payments the worries should not be taken lightly, vice versa they should provide an
abundant ground for further research and valuation for the design model and techno-
logical implementation model choosing. This was also one of the most emphasised fac-
tors according to previous studies and the finding was apparent in quantitative studies
as well as other qualitative survey studies such as the one by Alwazir and his colleagues.

(Alwazir et al., 2020).

To summarise the key findings of this research and how they compare to the findings of
previous studies the results mostly support the consensus viewpoint, but with the clear
difference on having a wider scope when it comes to the realm of effects and observa-
tion of both positive and negative effects as well as effects and side-effects. The perfect
observation points for comparing the findings of this research to previous studies on the
topic could be made by analysing the findings of Ozili K Peterson’s recent (January 2022)
literature review study on Central Bank Digital Currencies. Peterson’s findings support
the previous paragraphs’ claim about the findings of this research being mostly in line
with the previous studies in the field and what Peterson also concluded in his study’s last
words were that the design and the role of the third-party actors were seen as a key
element. Also, his conclusions about the effects on the technological efficiency were in-

line with the findings of this research (Peterson 2022).

The research provided some previously undiscovered or at least previously publicly un-
discovered information that can be utilised by the people in charge of making decisions
related to Central Bank Digital Currencies and other stakeholders. The information is also
useful for anyone directly or non-directly influenced by the decisions related to Central
Bank Digital Currency and its implementation models. In either case the new information
can be put in practical use, by considering the presented potential effects in the legisla-

tive decision making or by means of voting.
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7.2 The Assessment of Reliability and Validity

The most conclusive findings of the study were produced by qualitative methods of phe-
nomenography and through expert interviews. The experts involved in the study have
between them over five decades of relevant expertise from the finance and digital pay-
ment sector. The amount of experience among the experts solidifies the reliability of the
major findings of the study and the fact that one of the experts has had hands on devel-
opment experience in creating, launching, and promoting modern mobile payment so-
lutions in northern European regions emphasises the direct knowledge of the required

field in this study.

The materials for the analysis in this research were gathered using multiple methods of
interviewing such as, prerequisite form and additional round of interviews which were
structured, and the workshop interview which was semi- to non-structured. An aspect
that solidifies the reliability and validity of the results of the analysis, therefore the result
of the research is the fact that the perceptions of the experts were also sought out using
methods that aimed to grasp the subconscious feelings of the experts. The fact that the
identified subconscious perceptions matched the conscious perceptions gathered
through more direct questions emphasises the fact that the studied matter in the study

was in fact the broader perceptions of the experts rather than merely opinions.

In the scientific community phenomenographic research is under constant scrutiny
about its reliability and validity. That is because the findings mostly rely on the partici-
pants describing the phenomenon and it could be that the participants have perspec-
tives that differ more or less from reality, or what is assumed to be. In the case of this
research the emphasis on the participants was more on the quantity of expertise, not on
the quantity of experts. It must be concluded that there being five participants to the
research has a factor in affecting the reliability and validity of the research, even though
phenomena such as saturation and homogeneity did not appear in the research process
nor the gathered materials and there was a satisfactory amount of diversity in the per-

ceptions throughout the research. But it must be mentioned that one argument against



102

the reliability and validity of this research could be directed towards the quantity of par-

ticipants.

Chris John Cope described the scientific problems concerning the reliability and validity
of phenomenographic research in his article in Qualitative Research Journal back in 2004
as “Ensuring the rigour of qualitative research has been a contentious and unresolved
issue. A trend over time has been for the gradual demise of the scientific terms and con-
cepts of validity and reliability” (Cope 2004). The comment in itself criticises the reliabil-
ity and validity of qualitative research in general and it is worth mentioning that in gen-
eral qualitative research results might be harder to justify against conclusions of quanti-
tative research. As a counter to Copes’ argument, it could be argued that the reliability

and validity of the research should be compared to another qualitative research.

Thus, a conclusion could be made that the reliability and validity of this research should
not be assessed based on how accurately the experts have predicted the future devel-
opment of technological efficiency in the era of a Central Bank Digital Currency when it
unfolds. But rather based on the question is the future view realistic and consistent with
the results of previous studies and does the theories of previous studies in the field sup-
port the theory of the future created in this research. The relevance and importance of
the study comes through the value of the findings in using the newfound information

when further planning the implementation of the Central Bank Digital Currency.

7.3 Limitations and Further Research

The study was conducted with the involvement of five experts of the finance field of
profession. Even though there is no questioning of the expertise of the experts, it must
be mentioned that the experts involved were also almost entirely from Finnish finance
and technology sectors, which although can be rated as one of the most advanced mar-
kets in digital banking options globally, still holds the fact that geographically the partic-
ipants were not as diverse as the studied effect area for example. The fact might have an

overly optimistic effect on the future view, for the experts involved have limited
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experience of technological state of finance sector in other European countries or devel-

oping countries.

As mentioned before further research should be done about the technological imple-
mentation options and alternatives for the Digital Euro concerning hierarchy and the in-
volvement of the third-party providers versus wholly centralised model. Such research
has already been done to some extent when assessing the different possibilities related
to E-Krona (E-krona design models: pros, cons, and trade-offs - Riksbank 2021). The ef-
fects could be observed not only from the technological point of view but an alternative
viewpoint or even a subject of an entirely new research could be found from the effects
on employment levels, monetary policies, and interest rates and economy. The work-
shops conducted in this research for example included highly intellectual and interesting
discussions concerning deposits, interest on deposits, credit expansion, reference rates
and overall, the “cost of money”. All of the previously mentioned topics would provide

a suitable subject for a master’s thesis study.

If given a similar topic than in this master’s thesis, if the future research would be based
on the theorised technology to be used in the implementation of the Central Bank Digital
Currency one could then perform a cross review of the multiple research projects to
provide the most accurate vision, or the view of the future. All together the European
Central Bank has defined three possibilities for the technological approach for the Euro-
pean version of the Central Bank Digital Currency and based on the discussions with the
experts the technology chosen has significant effects on the future view. Overall, the
subject in hand has enough perspectives and possibilities for multiple master’s thesis

and further research is surely high in demand, publicly and privately.
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Appendix

As appendix the Prerequisite Form in its totality:

Central Bank Digital Currency & Ef-

fects on Technological Efficiency

Instructions:

- Please answer the questions based on your current ex-
perience and impression, try to avoid using google or
other search engines for outside opinions. The answers
should reflect your thinking, not someone else’s.

- Note that the size of the answer fields is not static,
please feel free to write as long or short answers as you
please.

- Please note that some questions are about CBDC in
general, whereas some questions are about digital Euro.
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Name:

Question 1: Describe your educational and professional background, as well as your current profession.

Question 2: How would you estimate your competence (and/or experience) in the field of Digital Pay-
ments?

Question 3: How would you estimate your competence (and/or experience) in the field of Financial
Technology?

Question 4: What forms of digital transactions/payments do you use monthly, please describe the use
and the service?

Question 5: How often do you use each form of digital transaction/payment per month? (Scale: Numer-
ous times per day — Less than once a month)

Question 6: Are there any differences in the ways you use digital transactions/payments between your
personal use and your professional use? if yes, why? (Skip if not applicable)

Question 7: Describe the ways in which your digital payment habits have changed in the last ten (10)
years. Have they?
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Question 8: Comparing your use of payment(digital/non-digital) services now and then, what develop-
ments do you appreciate the most, why? Are there any developments you depreciate?

a:

Question 9: How would you define efficiency in the field of Financial Technology & Digital Payments? Is
being efficient good, bad, neutral or something in between?

a:

Question 10: Looking back on the historical trends in financial technology, what or which events have
had the biggest impact on efficiency in your opinion (positive or negative)? (If you have professional ex-
perience, please elaborate from that perspective as well).

a:

Question 11: What developments would you like to see in the future related to digital payments and fi-
nancial technology?

a:

Question 12: What is your general perception and feel about a Centralized Digital Currency?

a:

Question 13: What is your general perception and feel about a Digital Euro (CBDC in EU)?

a:
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Question 14: How would you compare a Digital Euro and CBDC's to stablecoins and crypto assets?

a:

Question 15: In your opinion, describe the optimal digital currency for Europe? (what qualities would it
have, which technology would be used, what would be the purpose of the currency (the reason for it),
how and by whom would it be used etc.)

a:

Question 16: Based on your current understanding, how does your “optimal digital currency” differ from
what you think the digital Euro is going to be? Why?

a:

Question 17: What services, functionalities or use cases do you think are feasible and should be consid-
ered when developing a digital euro? Why?

a:

Question 18: Which software and hardware solutions (e.g. mobile phones, computers, smartcards,
wearables) could be adapted for a digital euro? How & Why?

a:

Question 19: Which developments/advancements do you think a launch of a Central Bank Digital Cur-
rency could bring in the future for the field of digital payments and financial technology?

a:

Question 20: Which effects of the launch of a Central Bank Digital Currency would be the most signifi-
cant for the private consumer (“retail CBDC”)?
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Question 21: In your opinion, what are the main challenges and risks related to a Central Bank Digital
Currency before and after launch?

a:

Question 22: What are your thoughts on the safety and security of a Central Bank Digital Currency?
What should be considered?

Question 23: What kind of effects would you estimate a Central Bank Digital Currency could have on the
efficiency of digital payments? if any.

a:

Question 24: What kind of effects would you estimate a Central Bank Digital Currency could have on the
efficiency of financial technology? if any.

a:

Question 25: In general: Paint a view of the future (thoughts and predictions) for the future of financial
technology and digital payments?

a:



