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Abstract

The past decade has offered up some fintech innovations that are gradually reshaping the financial
sector. Phasing out of paper currencies together with the populatization of the private digital
currencies has propelled central banks to consider issuance of their digital currencies — so called
Central Bank Digital Currency (CBDC). In particular, the Central Bank of Sweden has started its
e-krona project in 2017.

Despite the rising interest in the study of CBDC among the academic, as well as tech and policy
practitioners’ communities all over the world, the research of the CBDC remains fragmented and
limited. Therefore, this thesis aims to study the impact of CBDC on the conduct of monetary policy
and for the preservation of financial and monetary stability that is an important, but
underresearched topic. As such, the purpose of this research is to explore how the Central Bank of
Sweden plans to use CBDC for addressing the central banks’ main objectives of monetary and
financial stability.

To reach this purpose, an exploratory qualitative case study has been conducted. The results are
based on six semi-structured interviews conducted with the practitioners from the Central Bank of
Sweden, Finansinspektionen, Swedish Bankers’ Association, and the Swedish House of Finance.

The results of this study show that the Central Bank of Sweden has started studying the possibilities
and implications of CBDC in the spring of 2017. The analysis focusses on the need of CBDC for
Sweden, as well as the possibilities it opens up and implications it entails for the financial system.
At the moment of the conduction of this study, the Central Bank of Sweden has been working on
solving two next challenges — examining legal issues and existing technology. As such, a pilot
project to test the e-krona concept for the general public and diverse security challenges has been
planned for 2020-2021.

Next, this study has also investigated the possible impact of the introduction of CBDC on the
conduction of monetary policy and preservation of monetary and financial stability. First, this
study has shown that the impact of the introduction of CBDC on quantitative easing would depend
on the design of the CBDC. As such, if CBDC would be interest-bearing, it would have no impact
on quantitative easing. If CBDC would, however, have no interest rate, the effectiveness of
quantitative easing would be put in jeopardy. As such, a zero interest rate on CBDC would be a
lower bound for policy rate and would make setting a negative policy rate impossible. Some



economists argue that introducing CBDC would be a replacement for quantitative easing. The
introduction of interest-bearing CBDC, however, would ease the setting of a negative policy rate
and might enhance the operation of monetary policy. However, this research has shown that
introduction of CBDC with a negative interest rate is unlikely.

Second, this study has concluded that the necessity and the effectiveness of the helicopter money
concept are widely questioned by scholars and practitioners. It is agreed that introducing CBDC
would help to distribute the helicopter money, but the concept itself is often inapplicable. Thus,
this research has concluded that helicopter money remains just an idea that is vastly supported by
scholars and is a no-go policy for practitioners.

Third, the study has also shown that CBDC’s impact on the transmission mechanism is still not
clear. As such, scholars argue that CBDC would have a big impact on interest rate channel, as it
will increase a pass-through to the to lending rates, as well as on the assets’ channel, as CBDC
might become an alternative to bank deposits if it offers a higher interest rate. Practitioners agree
that the introduction of interest-bearing CBDC would strengthen the transmission mechanism of
the interest rate channel and would lead to the direct and almost instant correlation between the
policy rate and the CBDC account interest rate. Some practitioners, however, believe that under
the condition of the positive policy rate the transmission mechanisms would not be affected other
than marginally.

Lastly, an interest-bearing CBDC is considered to be dangerous for financial stability in the
scholarly research. It is expected to compete with bank deposits and lead to bank runs, which
would result in the drain of the funding from the banking system. Some practitioners agree with
these conclusions, however, the majority disagrees and perceives CBDC to be an asset to diversify
the savings portfolio, which would potentially bring more deposits to commercial banks and
extend the banking system. It is agreed that CBDC would entail risks for financial stability if
people lose trust in the whole banking sector and move all of their assets to the Central Bank
accounts. However, if the Central Bank puts these assets back into the financial system, CBDC
would not entail any risks.

Key-words: CBDC, unconventional monetary policy, central bank, digital money, Sweden.
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Sammanfattning

Under det senaste decenniet har nya hoégteknologiska innovationer skapats som gradvist har
forandrat den finansiella sektorn i grunden. Utfasning av pappersvalutor i kombination med
populariseringen av privata digitala valutor har drivit och inspirerat centralbanker att skapa egna
digitala valutor, sa kallade CBDC (central bank digital currency). 2017 startade den svenska
centralbanken, Sveriges riksbank, sitt e-krona projekt.

Trots Okat intresset for studier av digital centralbanksvaluta, bade bland akademiker men dven
inom experter och poltitiker dver hela varlden, saknas mycket forskning. Denna uppsats kommer
att studera effekterna av digital centralbanksvaluta pa penningpolitiken i relation till det finansiella
och monetéra systemets stabilitet. Syftet ar att undersoka hur Sveriges riksbank planerar att
anvanda en digital centralbanksvaluta for att vidare kunna uppfylla sitt priméara syfte, som ar att
stabilisera ekonomin.

For att uppna detta, har en kvalitativ studie genomforts. Resultaten ar baserade pa sex stycken
semistrukturerade intervjuer med anstallda i olika beslutsfattande positioner inom Riksbanken,
Finansinspektionen, Svenska Bankforeningen och Finanshuset.

Resultaten av denna studie visar att Riksbanken har borjat underséka mojligheterna och langvariga
implikationerna av en digital centralbanksvaluta. For tillfallet arbetar man med tva utmaningar: att
undersoka det juridiska ramverket samt tillganglig teknologi. Pilottesterna av e-krona har pabdrijats
2020, ytterligare tester har planerats for 2020 - 2021.

Ytterligare har denna studie undersokt inforandet av digital centralbanksvaluta mojliga effekter pa
penningpolitiken och langsiktig finansiell stabilitet. Inverkan av en digital centralbanksvaluta pa
den kvantitativa lattnaden skulle variera beroende pa utformningen av den digitala valutan. Om
den digitala valutan skulle vara rantebarande sa skulle den inte ha nagon effekt pa den kvantitativa
lattnaden, daremot om den var det skulle detta kunna paverka Riksbankens mojligeter att kopa
statsobligationer. Det finns ocksa diskussion hurvida man kan anvanda en digital
centralbanksvaluta for att underlatta genomférandet av negativ styrranta.

Dessutom visar denna studie ocksa att nodvandighet och positiva effekter av sa kallade
helikopterpengar &r starkt ifragasatt, &ven om en digital centralbanksvaluta skulle kunna anvéandas
for att distribuera sadana monetara medel.



Denna studie visar dven att det ar oklart om digital centralbanksvaluta skulle ha en effekt pa den
penningspolitiska transmissionsmekanismen. Manga ar dock 6vertygade att det skulle ha effekt pa
rantekanalen da det skulle 6ka genomstromningen mellan styrrantan och rantan pa CBDC-kontot.

Slutligen skulle en rantebéarande digital centralbanksvaluta kunna vara farlig for finansiell
stabilitet, da det kan stimulera snabba variationer i varde och satta igang stora uttag fran
bankkonton. Dock, ar detta farlig bara om ménniskor tappar fortroende for hela banksektorn. Om
inte &r fallet, medfér digital centralbanksvaluta inga risker och skulle kunna istallet ses som en
finansiell tillgang och Oka insattningar pa privata banker.

Nyckelord: CBDC, digital centralbanksvaluta, okonventionell penningpolitik, centralbank,
digitala pengar, Sverige.
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Chapter 1. Introduction

This chapter sets the scene for the thesis first by providing the background of the research area of this
study, followed by a problem discussion, and finally, specifically defining the research gap, research
goal, and the research questions that help to narrow the gap. Additionally, the delimitations of the
research and the disposition of the paper are postulated.

1.1. Background

Financial technology (fintech) innovations are gradually reshaping the financial sector. A disruptive
innovation, Bitcoin, was introduced in an internet post by Nakamoto (2008) in October 2008. The
Blockchain technology, on which the Bitcoin had been built, has since then gained global recognition
and created a ground for a new market of cryptocurrencies. A lot of imitator digital currencies have
arisen, including Bitcoin’s successful competitors as Etherium, Ripple, and Litecoin. Besides Bitcoin,
currently, there are more than 1500 privately issued digital currencies that have $575 billion market
capitalization (Rahman, 2018). The cryptocurrencies that are built on the Blockchain technology have
changed the view on how money and payments throughout the world work. This technology uses
cryptographic rules and allows the money to be exchanged on a peer to peer basis electronically
without the aid of the central authority (Masciandaro, 2018; Rahman, 2018). Furthermore, these digital
cryptocurrencies allowed private sector payments to become convenient and immediate (Bech et al,
2017), as well as anonymous due to the protection of the identity of the owners and users of the
cryptocurrencies (Masciandaro, 2018).

In its nature, digital currencies are virtual currencies with zero intrinsic value and no legal backing
(Rahman, 2018). Rahman (2018, p.171) further explains that the Bitcoin blockchain, as well as the
blockchain of other digital currencies, “is a distributed public ledger that records the entire history of
all the bitcoin transactions. The blockchain is updated, maintained, and kept secure by profit-seeking
accountants (miners) who are incentivized through a proof-of-work [...] mechanism to act in the
interests of the Bitcoin community [...].”

The financial world has been expanded by the Blockchain technology, and both the private entities
(e.g., banks) and the central banks of the countries engaged to broaden their services according to the
new trends in fintech. For the government and the central bank, the private digital currencies are similar
to the foreign currencies supply of which cannot be controlled (Rahman, 2018). Moreover, Narayan et
al. (2016, cited in Rahman, 2018) note another challenge of the Blockchain technology — easing of
criminal activities (e.g., kidnapping for ransom, drug trade, etc.), tax evasion, and violation of capital
controls. Another concern for the government is stated by Ali et al. (2014) who explains that due to
the volatility in the prices of digital currencies, the price crash is possible with further consequences
for both the economic situation, as well as the wellbeing of the private citizens.

Still, the governments currently have to take upon the challenges the cashless society entails.
Masciandaro (2018) points out that per capita holdings of the paper currency relative to GDP were
circa 11 percent in the Eurozone. Non-cash payments are rising in popularity; however, the public
requires the noncash payments to be converted to other forms of fiat money (bank deposits and cash)
on a one-to-one basis (Qian, 2019).

Furthermore, the resilience of traditional paper currencies coupled with the emanation of the private
digital currencies issued to the general public has propelled the central banks to reconsider the future
of money, and debate if the central banks should issue their digital currencies (Masciandaro, 2018;
Shirai, 2019). An autonomous digital currency that circulates in the economy may start to compete
with the official currency issued by the country’s central bank (Raskin and Yermak, 2016). Naturally,
the reaction of many national governments was to tighten the regulations of the cryptocurrencies
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(Mancini Griffoli et al., 2018). However, it might not be the answer. The International Monetary Fund
(IMF) has started studying capabilities of the digital tokens already at their emergence and has later
positively supported them (Shirai, 2019). Already in 2018, the Managing Director of IMF Christine
Lagarde has encouraged central banks to consider the digital currencies issued by the government, as
it can meet the goals of the public policy, promote financial inclusion, aid consumer security, and
benefit payments privacy (Lagarde, 2018, cited in Shirai, 2019).

Moreover, private digital currencies are increasing as payment instruments for end-users, and the
central banks “have to catch up” according to Yao (2018). Instead, in the era when electronic devices
and high-speed networks became practically omnipresent (Bordo and Levin, 2017) and the role of cash
is declining, many central banks around the globe are considering the possibility of establishing digital
currencies of their own, usually called Central Bank Digital Currency (CBDC) (Bech et al., 2017).
CBDC is defined as a new form of money that is issued digitally by the central bank and intended to
serve as legal tender (Mancini Griffoli et al., 2018). This means that CBDC would function like the
fiat currency and would have a fixed nominal value, and shall be valid as legal tender for transactions
(Ibid.).

As such, the central banks of many countries are actively considering the implementation of their
digital currencies, and are specifically looking into all the implications it would entail for the bank’s
functions and the economic system (Ali et al., 2014b; Coeure and Loh, 2018; Engert and Fung, 2017;
Haldane 2015, cited in Dow, 2019; Shirai, 2019). The list of the central banks developing CBDC
includes the European Central Bank, Bank of Canada, Bank of England, National Bank of Ukraine,
Central Bank of Norway, Central Bank of Sweden, and People’s Bank of China (Meaning et al., 2018).
Particularly, the Central Bank of Sweden has been working on the development of e-krona since 2017
and is going to launch its CBDC pilot project in the nearest future (Sveriges Riksbank, 2019b).

1.2. Problem definition

The study of CBDC is the rising focus of interest for the academic, as well as tech and policy
practitioners’ communities all over the world. The research of CBDC has been existent for some
decades, but the invention and wide application of the Blockchain technology have made CBDC an
easier concept to implement. This has catalyzed both the academic research on the advantages and
pitfalls the implementation of CBDC would entail for financial and monetary stability, as well as the
attempts of the central banks in many countries to develop the CBDC strategy and run the pilot
projects.

However, despite the decades of scholarly research and central banks’ pilot projects, the literature does
not agree on fundamental issues, including the CBDC concept (Meaning et al., 2018). As such, there
is no single recipe for an effective CBDC, and the discussions continue about paying or not pay
interest, about having a quantitative limit on supply, about general or restricted availability only to
financial institutions, about non- or anonymity (Coeure and Loh, 2018; Kumhof and Noone, 2018,
cited in Dow, 2019).

Furthermore, the research is somewhat fragmented and mostly focuses on the currency value, technical
aspects (cryptocurrency), implementation strategies, and application scenarios (Yao, 2019). The
practitioners’ studies have been so far focused on the dimensions of CBDC: its accessibility, interest-
bearability, objectives to achieve, and the underlying technology (Meaning et al., 2018). Furthermore,
the vast majority of the research is devoted to the comparison of CBDC with the other existing digital
currencies (Kirkby, 2018). The less researched issues are the overall risks and uncertainties the CBDC
entails for economies. Such CBDC risks are mentioned and studied: the financial stability risks, the



changing role of the central banks, the increased credit risks of the central banks, the distortion of the
financial markets, and the money laundering (Bordo and Levin, 2017; IMF, 2019).

All in all, despite the rise of interest to the CBDC implications for the financial and monetary systems
and spreading of innovative cashless payment technologies and the emergence of cryptocurrencies
alongside state-issued paper currencies, the research on theoretical accounts for CBDC and CBDC
implications for the financial system is relatively small (Kim and Kwon, 2019; Shirai, 2019). The
impact of CBDC on the financial system and the business models of the private banks has been studied
by Andrade (2016), Gouveia et al. (2017, cited in Meaning et al., 2018), and Kim and Kwon (2019).
Barrdear and Kumhof (2016, cited in Meaning et al., 2018) were among the first ones to study the
impact of CBDC on the real economy. A comprehensive overview of the possible designs for CBDC
was done by Bordo and Levin (2017b), who also studied the monetary impact of CBDC.

Still, the CBDC implications for the monetary and financial policies remain the most contested and
under-researched areas in this field. Despite the active academic discussions and pilot projects run by
the practitioners, there is yet no commonly shared understanding of the risks and uncertainties CBDC
entails for the overall economies of the countries (Kirkby, 2018). An IMF study stresses that central
banks should prioritize the research of the impact of digital currencies on “the monetary policy
operations, the efficiency of payments systems, and on the policy for financial stability” (Mancini
Griffoli et al., 2018). This is supported by a vast majority of the researchers who argue that the basic
macroeconomic impact of CBDC is still not well researched (Fiedler et al, 2017; Kirkby, 2018; Kim
and Kwon, 2019).

Kim and Kwon (2019) point out that there are many gaps in the research of CBDC that need to be
filled. Specifically, they advise deepening the research in the areas of CBDC’s impact on the economy
in crises, CBDC’s impact on financial stability and monetary system, as well as dynamics between
monetary policy and financial stability after the implementation of CBDC (Kim and Kwon, 2019).

Looking into the existing research in this field, there are two contesting views on the impact CBDC
would have on monetary policy. The first group of scholars points out that distortionary effects of
CBDC on financial stability might be mitigated through appropriate policies, and thus, it would not
directly affect the macroeconomic system and the monetary policy of the country (Nelson, 2018;
Shirai, 2019). Hence, Ali et al. (2014) further explain that digital currencies do not imply a risk to
monetary or financial stability. Nelson (2018) echoes these view when he writes that digital currencies
are unlikely to replace fiat paper currencies; therefore, they pose minimal risks for monetary policy.
Later on, the author also adds that digital currencies’ impact on financial stability and monetary policy
is perceived remote by the scholars (Nelson, 2018).

However, the second group of researchers argues that CBDC entails a potential change in the monetary
policy and the macroeconomic system (Fiedler et al, 2017; Kirkby, 2018; Meaning et al., 2018; Kim
and Kwon, 2019). Barrdear and Kumholf (2016) summarize that the implementation of CBDC would
bring visible changes to the real economy and implementation of monetary policy (Barrdear and
Kumbholf, 2016, cited in Masciandaro, 2018). In particular, the authors argue the CBDC introduced
through purchases of government bonds has the capacity to increase real GDP by 3% (Barrdear and
Kumbholf, 2016, cited in Masciandaro 2018). Furthermore, Bordo and Levin (2017) argue that CBDC
can transform the monetary system more deeply. This is further explained by the CBDC roles of a
costless medium of exchange, a store of value and a stable unit of account, that would be favored by
consumers. As the real value of CBDC can be held stable over time, CBDC would eventually become
“a highly effective form of money” that contributes to price stability; thus, it can theoretically enhance
it (Berentsen and Schar 2018b, cited in Meaning et al., 2018). Meaning et al. (2018), therefore,
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conclude that CBDC would strongly affect the monetary system, specifically due to its impact on the
monetary transmission mechanism. Besides, the authors also argue that due to the changes in policy
instruments upon implementation of CBDC, the monetary transmission mechanism would be
strengthened (Meaning et al., 2018).

1.3. Research gap

Thus, despite the rising public appeal to the digital currencies, the diminishing role of cash, as well as
arisen central banks’ interest in CBDC, the scholarly literature on CBDC implications for monetary
and financial stability remains rather limited. Therefore, due to the lack of scholarly research and
contesting views of the research on the CBDC impact on the conduct of monetary policy and for the
preservation of financial and monetary stability, this thesis will specifically target this research area,
aiming to contribute to the existing research of this angle of CBDC.

1.4. Purpose of the study and research questions

The purpose of this study is to explore how the Central Bank of Sweden plans to use Central Bank
Digital Currency (CBDC) for addressing the central banks’ main objectives of monetary and financial
stability. To reach this purpose, the study will focus on answering the following two research
questions.

Research question one:
How does the Central Bank of Sweden study the impact of the Central Bank Digital Currency on the
central bank’s main objectives of monetary and financial stability?

Research question two:
How does the Central Bank of Sweden plan to use CBDC for addressing the central bank’s main
objectives of monetary and financial stability?

1.5. Delimitations

This study has been delimited to researching the perceptions about how the Central Bank of Sweden
looks at the possibilities and implications of the usage of CBDC for reaching monetary and financial
stability. Since introduction of CBDC would imply a broad range of implication, this research, more
specifically, is delimited to studying the implications, the introduced CBDC would have on
quantitative easing, on monetary policy rate and the lower bound, “helicopter money,” the monetary
transmission mechanism, and on financial stability. Therefore, no other implications of the
introduction of CBDC will be examined. This delimitation would provide an overall view of how
CBDC might be used to address the central bank’s main objectives of monetary and financial stability.
As for the organizational level, the research has been limited to studying the views of the
representatives of the Central Bank of Sweden, Finansinspektionen, Swedish Bankers’ Association,
and the Swedish House of Finance.

1.6. Disposition

The first chapter of this thesis is introductory: it provides the background of the research area, discusses
the research problem, and determines the research gap, research goal, and the research questions.
Furthermore, the delimitations of the research are provided here as well. The next, second, chapter
presents the conceptual framework that is important for the research topic. The third chapter introduces
the theoretical approaches and frameworks on the influence of CBDC, as have been studied in the
previous scholarly studies. Similarly, this chapter also explains how the reviewed theoretical
framework will be used for the analysis of the research findings. The fourth chapter, research
methodology, outlines the research approach undertaken in this study and argues for the choice of the
research strategy, research design, sampling, data collection, reliability and validity of the study, as



well as the ethical principles of research. The fifth chapter, findings, presents the empirical findings
that were collected by this research. These findings are later analyzed in the sixth chapter, where the
discussion of the relation of the findings to the theoretical framework from the third chapter is
provided. Finally, the concluding, seventh, chapter aims with the help of the preceding analysis chapter
to answer the research questions. Lastly, the author recommends research topics for future studies and
discusses the limitations of the undertaken study.



Chapter 2. Conceptual framework

The following chapter presents the main concepts, definitions, and actors that are important for the
research topic. As such, the chapter starts with a review of the central bank’s disposition and functions.
It continues with the review of the essence and types of money, in which particular attention is
attributed to the CBDC as a form of money.

2.1. Central bank nature and functions

2.1.1. Definition of a central bank

It has not been that long back that the central banks have come to existence. Specifically, circa 400
years ago the central banks started to sort and collect coins and later carried on with financing the
governments and other banks by emitting the banknotes, which sustained the functions of protecting
the financial system, supervision of banks, and oversaw the monetary policy (Moenjak, 2014). As of
now, not only the functions have evolved in these few centuries and central banks have turned into one
of the most influential institutions affecting the daily life of both private citizens, as well as the legal
entities (Ibid.).

According to the Encyclopedia Britannica, a central bank is an institution regulating “the size of a
nation’s money supply, the availability, and cost of credit, and the foreign-exchange value of its
currency” (The Editors of Encyclopedia Britannica, 2019). Central banks are not profit-seeking
institutions; instead, they operate for the public welfare (Ibid.). Now it is time to review the mandate
and the functions of the central banks.

2.1.2. Mandates of the central bank

The overarching goal of the central banks’ is summarized by Moenjak as “to provide a sound and
stable macroeconomic environment such that long-term sustainable growth of the economy can be
achieved” (Moenjak, 2014, p.12). This goal is being achieved by the two mandates the contemporary
central banks share, and they are to ensure monetary (price) stability and to warrant financial stability
(Moenjak, 2014; Iwanczuk-Kaliska, 2017). While the operational activities aimed at reaching
monetary and financial stability may differ among the different central banks, these overarching goals
are shared by the central banks (Moenjak, 2014). Therefore, it is worthwhile to examine each of the
two mandates in greater detail.

2.1.2.1. The mandate to ensure monetary stability

To start with, central banks are working on ensuring monetary stability, i.e. the market situation when
the value of money does not rise and fall irregularly (Moenjak, 2014). Fluctuations of the value of
money are to a large extent dependent on the policies of the creator and regulator of money — the
central bank. As such, when the central bank increases the money supply or lessens its value, the
money decreases its value and goods and services on the market rise in price. Similarly, when the
central bank stiffens its monetary policy and limits the money supply or increases its value, the money
value raises, and the goods and services on the market decline in price (Moenjak, 2014).

When the money does not lose or gain in value swiftly, uncertainty is reduced and both the private and
legal entities can make decisions about optimal investments and consumption. In contrast, the
population is not able to adjust its investments and consumption when the money loses or gains value
promptly, and it affects the country’s economic situation (Moenjak, 2014).

In their strive towards monetary stability, the central banks are usually working with maintaining the
value of the currency through keeping inflation low and stable and preserving the stable exchange rate
(Moenjak, 2014).



2.1.2.2. The mandate to look after financial stability

The second mandate the central banks have is to look after financial stability (Moenjak, 2014). The
definitions and approaches to financial stability vary, and there is still no international agreement about
the universal denotation (Vlahovic, 2014). One of the most widely refereed definitions has been
developed by Albulescu (2013b, p. 51, cited in Chirila, 2015), who defines financial stability as a
“concept associated with the stability of financial markets, of banking sector and exchange markets.”
The disruptions that lead to financial instability are caused by liquidity shortages among key actors in
the financial sector, as well as their overindebtedness and inability to meet the debt obligations
(Moenjak, 2014).

The understanding of the importance of financial stability as a responsibility of the central banks has
risen since the financial crisis of 2008-2010 (Crockett, 2011, cited in Iwanczuk-Kaliska, 2017).
Particularly, financial stability is important for the long-term growth of an economy, as it helps the
capital to be distributed efficiently within the national economy (Moenjak, 2014). Specifically, for the
central banks, financial stability is vital for the effective allocation of funds, as well as it is linked to
monetary stability. Besides, it also depends largely on the central banks’ functions as payment systems
oversight and provision, a lender of last resort, and banking supervision (Moenjak, 2014).

In practice, safeguarding the financial stability for central banks means securing the prerequisites for
long-term economic growth. Specifically, to succeed in this role, central banks can act in two ways:
first, as regulators to sustain the financial system resiliently, and second, as lenders of last resort to
keep the financial system from collapsing (Moenjak, 2014).

2.1.3. The functions of the central bank

Having reviewed the mandates of the central banks, the functions can be discussed. Moenjak (2014)
argues that despite the present regional differences, it is still possible to distinguish the main functions
that all central banks have in common today. These main functions include the issuance of money,
conduction of monetary policy, regulation and provision of payment systems services, functioning as
a lender of last resort, and supervision of the commercial banks (Moenjak, 2014). Table 1 illustrates
how these five functions might fit with the roles of a modern central bank.

Roles of the Central Bank Functions of the Central Bank

- 1. Issue mone
Monetary  |Maintain stable value of the ¥

Stability currency 2. Conduct monetary policy

1. Maintain effective functioning |1. Supervise payment systems

. . of the financial system
Financial

Stability 2. Supervise banking system

2. Secure financial imbalances
in the economy 3. Lender of last resort

Table 1. Functions and roles of a modern central bank (Author s interpretation based on Moenjak,
2014).

2.1.3.1. The function to issue money

First, the central bank has the exclusive right to issue the central bank’s obligations, also called the
central bank money, as a legal tender that is the basis of modern monetary systems (Iwanczuk-Kaliska,
2017). The central bank has this function due to its mandate to manage the value of the national
currency that impacts the purchasing power and price stability (Iwanczuk-Kaliska, 2017). The money
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can be both the paper banknotes and electronic means (Moenjak, 2014). Central banks multiply the
current national money through the process of money creation, and the money that is created becomes
the national money supply (Moenjak, 2014). The money supply is administered by the central bank
and directly affects the economic conditions of the state and the economic activity of the private and
legal entities (Pauli, 2000, cited in Iwanczuk-Kaliska, 2017).

2.1.3.2. The function to conduct monetary policy

The second function of the central bank lies in its monopoly to carry out the monetary policy
(Iwanczuk-Kaliska, 2017). This specifically means that the central bank regulates the money
conditions in the country: the amount of money in circulation and its flow (Moenjak, 2014).

As has been discussed above, as the central bank issues money, it also controls the money supply in
the country. This enables the central bank to stimulate the participation of the private and legal entities
in the economy — through consumption and production. The stimulation can be achieved by a rise in
issuance of money, by reducing the reserve requirements, and by a decrease of the interest rates. In
contrast, the consumption and investment of the population will go down when the money supply is
insufficient (Moenjak, 2014).

In other words, the central bank acts as the regulator of money in its pursuit of conducting monetary
policy. The main task, thus, lies within securing the right amount of money available at the right cost
to the private and legal entities (Moenjak, 2014).

In contrast with the historical behavior, most central banks nowadays do not adjust their reserve
requirements, and instead, regulate money supply by using policy interest rates and financial market
operations. First, the policy interest rate signals the future economic situation and price levels. By
raising the policy interest rate, the central bank tells the public that it plans to decelerate economic
activities and suppress the price rise. On the contrary, when the central bank lowers the policy interest
rate, it shows the population that it wants to accelerate the economic activity and permit the price rise
(Moenjak, 2014).

Next, the financial market operations support the continuity of the interest rate set up by the central
bank policy. Besides, the central banks can use open market operations to back up the policy interest
rate. As such, the central bank might sell government bonds to the financial market in a situation when
the money supply is too large. By this operation, it takes out money from the circulation. Similarly,
when inflation is too high, the central bank may back up the announcement of the cut in the policy
interest rate by the financial market operation of buying government bonds from the financial market.
This lets the central bank inject money into the financial system (Moenjak, 2014).

Lastly, a large part of the monetary policy and other functions of the central banks is due to the central
banks’ function to be in charge of the treasury and manage the state reserves (Iwanczuk-Kaliska, 2017).

2.1.3.3. The function to regulate and provide payment systems services

Central banks nowadays regulate and provide national payment systems services (Moenjak, 2014;
Pauli, 2000, cited in Iwanczuk-Kaliska, 2017). The first sub-function of the payment systems regulator
covers the central bank’s activities of setting up the rules and guidelines for the payment systems aimed
at minimizing the failures, enhancing efficiency and guarding fair play in the usage of the payment
systems. The drawbacks of the poorly or inadequately regulated national payment systems are many.
As such, it may cause instability in the financial system and undermine the efficiency of monetary
policy operations. Besides, most central banks pursue equity and fairness in the economy, and the



regulation of such public goods with positive externalities as payment systems is an important step in
ensuring it (Moenjak, 2014).

The second sub-function, the provision of the payment systems, lies in the central bank’s role of
providing service for the large-value fund (wholesale) payments, also called as a transfer system in the
economy (Moenjak, 2014).

2.1.3.4. The function of being a lender of last resort

The next function the central banks share today is that they step in as lenders of last resort to
commercial banks when they face financial problems (Moenjak, 2014). The goal of the central bank
is to minimize the destabilizing factors of the crisis on the economy and financial system (Iwanczuk-
Kaliska, 2017).

Depending on the situation, the central bank has three ways to act as a lender of last resort:

1. Lending liquidity to individual banks: the central bank provides short-term loans to a
commercial bank directly when this bank jeopardizes the whole financial system. In this way,
the bank can comply with its short-term obligations.

2. Lending liquidity to the market: it can decrease or stabilize the short-term interest rates that
help the actors with liquidity and makes it possible to continue the economic activity.

3. Injecting risk capital to the commercial banks in questions and further governmental
nationalization of the banks (Moenjak, 2014, p.50).

2.1.3.5. The function of banking supervision

Lastly, the central bank is often attributed a function of the bank supervisor, often jointly with other
financial authorities. The aim of this macro-prudential supervision to ensure the stability of the whole
banking system (Iwanczuk-Kaliska, 2017).

One of the major central bank’s activities as a bank supervisor includes giving licenses to the new
banks to ensure that the new banks have reliable frameworks (Moenjak, 2014). Another vital central
bank’s activity is the examination and monitoring of the operations of the commercial banks.
Performing this function, the central bank examines the solvency of the activities of the commercial
banks and publishes regulations aiming to assure it (Moenjak, 2014). One more important activity of
the central banks is to set rules and guidelines for the operation of commercial banks. The issued
regulations vary and cover the matters of banks’ corporate governance, risk management, capital and
reserve requirements (Moenjak, 2014).

The next supervisory activity of the central bank is the enforcement of laws and regulations to ensure
compliance of the commercial banks to these laws. This is achieved by various measures — both mild
and extreme (Moenjak, 2014). Lastly, the central banks also provide special resolutions to the
commercial financial institutions that face financial challenges. There are different types of the
resolutions, and depending on the situation, the central bank issue a resolution to:

1. the liquidation of the bank using this bank’s assets to repay the banks’ liabilities;

2. conservatorship, or establishing a temporary administration of the bank;

3. purchase of the failed bank’s assets by another commercial bank that takes over the liabilities;

4. nationalization or governmental takeover of the failed bank under which the former undertakes

the assets and liabilities (Moenjak, 2014, p.54).



2.2. Money

2.2.1. What is money?

Money has been around for many centuries and functioned as an instrument to avoid the inconvenience
of barter that requires double coincidence of wants (Meltzer, 1995). As such, money has been used to
reduce the costs of bearing uncertainty about future payments (Ibid.). The definition of money has not
been constant over time. In fact, the monetary theorists were arguing about the empirical criteria to be
regarded in the definition of money (Melitz and Martin, 1971). Therefore, it is hard to provide one
definition of money that would cover all the features of the money nature and the aspects of its usage
(McLeay et al., 2014).

One of the basic definitions of money is that money is the medium of exchange (Meltzer, 1995, p.8).
Another available definition of money is the one that describes money as a special kind of universally
trusted promise to repay someone at a later time (I0U)? or a financial liability for person A matched
by a financial asset for a person B (McLeay et al., 2014, pp.4-8). As money is a nominal stock with a
nominal price of units, its real value of one unit of money is 1/P (where P is the cost of a basket of
goods and services, i.e. retail price index) (Meltzer, 1995, p.8). This financial instrument performs
three roles: a medium of exchange, a store of value, and a unit of account (Meltzer, 1995; Shirai, 2019).

However, there are risks associated with the use of money. As such, for private users, there are risks
of loss and robbery due to the anonymity of currency. At the macro level, there are risks of inflation
and deflation that are generated by the business cycles (Meltzer, 1995).

McLeay et al. (2014) distinguish three types of money based on the 10U sectors of the economy: the
central bank, the commercial banks, and the consumers (households and companies). These types are
currency, bank deposits, and central bank reserves, and they are discussed below.

2.2.2. Central bank money

2.2.2.1. Currency

Currency is the type of 10U in paper banknote or coin form issued by the central bank to the holders
that functions as a promise to pay the holder on demand a specified sum, and are held by consumers
and commercial banks (McLeay et al., 2014, p.8). Currency is the fiat money, i.e. money that is not
possible to convert into other assets (Ibid.).

Besides, the currency is a type of anonymous money. Thus, currency transactions cannot be traced
(Shirai, 2019). Furthermore, the currency is interest-rate free money (lbid.). Central bank issues
currency in response to changes in demand of the general public (dependent on transaction demand,
nominal GDP, and opportunity cost), and supplies it to commercial banks through deduction of that
amount from the bank’s reserve deposit accounts. Following this, commercial banks distribute the
currency to the general public (Ibid.).

Alongside the paper currency and metal coins, e-money, such as PayPal and Google Wallet, have
appeared. However, even though e-money functions as a store of value and are used as a medium of
exchange, it still lacks universal acceptance as a medium of exchange, therefore has limited usage.
Similarly to the paper money, the amount of e-money in the economy depends on the demand (McLeay
etal., 2014).

L This expression goes back to at least the 19* century and stand for | Owe You (IOU).
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2.2.2.2. Central bank reserve deposits

Reserve deposits are the type of money issued by a central bank to commercial banks in the form of
reserve balances at the central bank (Shirai, 2019, p.19). As such, central banks keep an electronic
record of the money the commercial banks owe to the central bank (McLeay et al., 2014, p.11). When
the commercial banks pursue interbank payments and other money transactions, central banks adjust
the reserve deposit balances accordingly (McLeay et al., 2014; Shirai, 2019). Besides, central banks
are also a guarantee of the exchange of the reserve deposits to currency per request of the commercial
banks (McLeay et al., 2014).

Reserve deposits transactions are traceable and lack anonymity, as well as they can have positive or
negative interest rates (Shirai, 2019).

2.2.3. Private sector money

2.2.3.1. Commercial banks deposits

Bank deposits are the universally accepted type of 10U created by a commercial bank and are held by
the general public (Shirai, 2019). The bank deposits are inside money and should be balanced by
outside money on balance sheets (McLeay et al., 2014, p.12). According to Lagos (2010), outside
money come from “outside the private sector” and is an asset for the economy and is not a liability for
anyone, while inside money are created by the private sector (i.e. commercial banks) and are backed
by private credit (Lagos, 2010). In this way, inside money is a liability for commercial banks and a
financial asset to the public (Shirai, 2019). Even though bank deposits are not legal tender, they are
still considered to be a stable form of money, as their value is set in the tender. However, the downsides
of the bank deposits include possible bankruptcy of the commercial banks and non-anonymity (Shirai,
2019).

Bank deposits are created by commercial banks electronically: each new deposit creates new money,
and the exact sum of created money depends on the monetary and financial stability, as well as the
central banks’ regulations (McLeay et al., 2014).

The consumer deposits in the commercial banks constitute the largest part of the money in the current
economy and are often perceived as a default type of money (McLeay et al., 2014). The private persons
and companies can use the deposits as money in several ways: by debit or credit card payments and
ATM withdrawals, and digital wallets (Shirai, 2019).

2.2.3.2. DTL digital tokens

A rather recently appeared type of private sector money is the money based on Distributed Ledger
Technology (DLT). This type of money is usually called “digital currency,” or “cryptocurrency” (Dow,
2019). Examples of digital money include Bitcoin, Litecoin, Ripple, and others. This money is created
by independent miners using the DLT that allows documenting the transactions between the parties
and provides this traceable and non-falsified information to the network community in an
electronically distributed ledger (Shirai, 2019). Upon the introduction of the first cryptocurrency — the
Bitcoin, its creator Nakamoto (2008, Dow, 2019, p.6) has envisioned that Bitcoin will be an alternative
form of money and it will compete with central bank liabilities.

This ambitious goal was meant to be achieved by the uniqueness of the cryptographic technology that
stores the value and makes it possible to verify peer-to-peer payments without checking a central
bank’s ledger (Dow, 2019). However, as of today, the scope of using digital currencies as a payment
tool is rather limited. Furthermore, the scholars of the economic theory argue that digital currencies
can hardly be considered money, as they do not fulfill the three roles of money — a medium of
exchange, a store of value, and a unit of account (Ali et al, 2014; Dow, 2019). In fact, digital currencies
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are used by a rather narrow circle of people and primarily have the role of a store of value and are not
used as a media of exchange or as a unit of account (Ibid.). Until now the digital currencies are not
universally accepted as a medium of exchange (McLeay et al., 2014). Ali et al. (2014) conclude that
digital currencies are rather a type of digital commodity than money. McLeay et al. (2014) seconds
this opinion and argues that digital money is used as an asset. Besides, digital currencies are not
considered money by the central banks, and, consequently, the authorities do not give the license to
independent miners to create money (Shirai, 2019).

Besides, the fluctuation of the digital currencies is much higher than the fluctuation of the paper and
e-money as they have no predetermined rates, and their supply is limited (McLeay et al., 2014).
Besides, there are many challenges of DLT that are already discussed in the academic literature. They
include technical and legal problems, such as double spending problems, scalability, high energy
consumption, volatility in the values, vulnerability to cyber-attacks, money laundering, etc. This has
prompted the central banks to ask the public to be more careful in using digital currencies
(Masciandaro, 2018; Shirai, 2019).

2.3.CBDC

2.3.1. Definition and taxonomy of CBDC

Because of the variety of designs and set-ups of CBDC, there is no one universal definition of this
concept shared by many scholars. Among the plethora of existing definitions of CBDC, the one offered
by Meaning et al. (2018) is one of the most inclusive ones. It reads that CBDC is “any electronic, fiat
liability of a central bank that can be used to settle payments, or as a store of value” (Meaning et al.,
2018). The authors further explain that in its core, CBDC is electronic central bank money with a
certain number of sub-characteristics that depend on the central bank’s choice (Ibid.)

Accordingly, CBDC can have a plethora of forms, based on the different characteristics of money and
designs. To start with, CBDC can take upon different characteristics of money: issuer (central bank or
another actor), form (digital or physical), accessibility (general or limited), and technology (account-,
value- or token-based) (BIS, 2018). Furthermore, CBDC can also vary in its design features that are
presented in Table 2 and discussed further.

Design features of central bank money
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Table 2. The design features of central bank money (based on BIS, 2018).
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To start with, CBDC, just like other types of money, can be technologically based on tokens of stored
value (token- and value-based CBDC) or accounts (account-based CBDC). The difference between
the two lies in the verification required for the exchange of money (Kahn and Roberds, 2009). Whereas
token-based payment systems require a person receiving a token to verify the validity of payment, the
account-based systems are built on the opportunity of identity verification of the owner of the account.
Both systems can be misused in the form of money counterfeiting in the case of the former type, and
identity theft in the latter (Ibid.). The token-based CBDC, once issued, could be independently
transferred from one user to another; while the account-based CBDC transactions would be recorded
by the central bank, who would also debit and credit the accounts correspondingly (Meaning et al.,
2018).

The availability covers the time of access to CBDC. As such, CBDC can be available 24 hours a day
seven days a week or be bound to work hours of the central bank. It can also be permanently available
or only for a limited time (BIS, 2018). Many central banks have however articulated their concerns
about the anonymity of CBDC in regard to money laundering and other criminal activities (Bech and
Garratt, 2017). Token-based CBDC can be programmed to have various anonymity degrees (BIS,
2018). Moreover, the CBDC transfer mechanism can also be peer-to-peer based, like cash, or
intermediary based, as the bank deposits. Such intermediary could be the central bank, a commercial
bank or other institution (BIS, 2018). It can also be designed to be interest-bearing, which means that
the users of token- and account-based CBDCs may pay positive, zero, or negative interest rates
(Meaning et al., 2018). Setting interest rates, in this case, is one of the mechanisms of monetary policy
that aims at regulating demand for CBDC, stabilizing inflation, etc. (BIS, 2018; Meaning et al., 2018).
The non-interest-bearing CBDC, on the other hand, has functions of the e-cash (Meaning et al., 2018).
A quantitative limit on CBDC is also possible to control for undesirable implications or maintain the
usage between wholesale and retail payments (BIS, 2018). Finally, another aspect to consider is
whether CBDC should be based on the distributed ledgers built on cryptographic techniques, or
whether it would be based on another established technology (Meaning et al., 2018).

All in all, based on the different characteristics of money and the CBDC design features, there can be
dozens of potential CBDC types designed to meet the specific goals of each central bank. One of the
most common classifications of CBDC is based on the taxonomy developed by the Committee on
Payments and Market Infrastructures (CPMI) and the Markets Committee (MC) , “The money flower,”
in 2018 (Barontini and Holden, 2019). The visual description of “The money flower” is presented in
Figure 1.

As such, according to this classification, there are three types of CBDC: general purpose account-
based CBDC, general purpose token-based CBDC, and wholesale token- or value-based CBDC
(Barontini and Holden, 2019).

Another available classification is developed by Shirai (2019). It distinguishes four types of CBDC:
account-based retail CBDC not based on DLT; value-based retail CBDC not based on DLT; retail
CBDC based on DLT; wholesale CBDC based on DLT. For convenience, this paper combines both
classifications in the review of the types of CBDC.
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The money flower: a taxonomy of money Graph 1
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Figure 1. The money flower (BIS, 2018).

First, the general purpose account-based CBDC foresees that the general public can have an account
at the central bank. This type of CBDC is generally available and is aimed at retail transactions and
wider use (Barontini and Holden, 2019). Shirai (2019) points out that the Central Bank of Sweden is
looking into this type of CBDC — general purpose account-based and value-based retail CBDC not
based on DLT — in developing its e-krona project (Shirai, 2019). Whereas account-based retail CBDC
entails that CBDC would be issued in the form of the central bank accounts to the general public, the
value-based retail CBDC foresees that the prepaid value of CBDC can be stored on a card or digital
wallets (Ibid.). Shirai (2019) further explains that this type of e-money foresees the traceable
transactions and the possibility to identify the real owner of the digital tokens. The bank hopes to limit
money laundering and other criminal activities (Ibid.).

Second, a general purpose token-based CBDC is a form of digital cash issued to the general public by
the central bank. It is generally available and is aimed at retail transactions and wider use, just as
general purpose account-based CBDC, but has a different distribution and transferability (Barontini
and Holden, 2019). This type of CBDC (retail CBDC based on DLT) is currently assessed by the
central banks in emerging economies (China, Ecuador, India, Israel, Uruguay, Lithuania, the Marshall
Islands, Tunisia) (Shirai, 2019). It particularly foresees that CBDC would be anonymous and traceable
with 24-hour availability 365 days a year, and have an interest rate application (lbid.). The popularity
in the emerging economies is due to the ambition to lead in the fintech industry, promote financial
inclusion, and to reduce printing and handling costs (Ibid.).

These three types of retail CBDC anticipate replacing the cash, and are also called digital fiat currency
(Kirkby, 2018). Besides, many countries are willing to have a balanced system where both digital fiat
currency and cash would coexist, and it would allow users to have benefits of lower costs and more
convenient transactions of the digital money, as well as privacy of cash (Ibid.).
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The third form of CBDC is the wholesale type that can be token- or value-based. This means that this
digital token CBDC is accessible to financial institutions having reserve deposits at the central bank
and CBDC would be used for wholesale settlements, such as interbank payments or securities
settlement (Barontini and Holden, 2019). The wholesale CBDC based on DLT is the most widespread
in consideration of many central banks. Besides, it has already been assessed in Canada, Singapore,
Japan, South Africa, and Thailand (Shirai, 2019). Popularity of this type of CBDC can be explained
by its capacity to make wholesale financial systems safer, faster, and cheaper; as well as by the benefits
it entails for payments and settlement systems (Bech et al. 2018; Shirai, 2019). The reported laybacks
of implementation include the insufficiency of technology to guard the users’ privacy and highly
functional wholesale payments and settlements systems that are currently in place and give no
incentive for the CBDC implementation (Shirai, 2019).

2.3.2. Design of e-krona

Sweden is one of the most enthusiastic countries in the world concerning the study of CBDC. This is
explained by the declining role of cash in the economy (BIS, 2018). As such, in 2018 only 13% of
transactions were conducted in cash, in comparison to 39% in 2010 (Shirai, 2019). The circulation of
central bank notes in Sweden is reported to be 1% (lbid.).

The implementation of CBDC (e-krona) is reported to strengthen the payment system, which would
benefit from having a safe and efficient payment system. Besides, the e-krona is expected to propel
instant payments at the desired point in time and increase competition and innovation and reduce the
fees for the payment services (Sveriges Riksbank, 2018).

Therefore, the Central Bank of Sweden has been running the e-krona project since 2017. The first stage
of the project focused on assessing the need for an e-krona, reviewing the possible designs of e-krona,
and examining the legal issues. As a result of its work, the Central Bank of Sweden has published two
reports with a theoretical proposal in 2017 and 2018 (Sveriges Riksbank, 2019c). The first interim
report introduced an overall e-krona concept. In particular, it defined the e-krona as a digital central
bank currency issued by the Central Bank of Sweden similarly to cash with a value stated in SEK, and
broadly available to the public 24/7/365, as well as it can be used for instant payments (Sveriges
Riksbank, 2018). It is also stated that e-krona is initially non-interest-bearing, and can be held in the
Central Bank of Sweden’s account, or on value-based units (e.g., cards and applications) (lbid.). E-
krona is believed to be a safe and liquid asset without credit or liquidity risk, and will be universally
accessible to foreign and domestic financial institutions, firms, and households in unlimited quantities
with zero transaction cost, and will be supplied according to demand (Armelius et al., 2018; Sveriges
Riksbank, 2018). The Central Bank of Sweden (2018) also mentions that there are two options of
supply of e-krona: first, if the Central Bank of Sweden supplies e-krona to households and companies,
and second, if the Central Bank of Sweden relies on infrastructure similar to the cash circulation, in
which other institutions provide payment services to the general public.

As for the type of the CBDC, the reports mention that e-krona can be either account-based retail CBDC
without DLT, i.e., held in an account at the Central Bank of Sweden (e-money), or value-based retail
CBDC without DLT, i.e., stored on a card or in an application (deposit) (Sveriges Riksbank, 2018;
Shirai, 2019). Both types of e-krona are meant to be available for the general public (Sveriges
Riksbank, 2018), would be traceable, and the underlying register would be used to record transactions
to keep track of legal owners of the e-krona and prevent double-spending (Sveriges Riksbank, 2018).
While anonymity is not possible for the account-based design, it is attainable for value-based e-krona,
as it is in line with the anti-money laundering laws (Ibid.). Looking at the possibility to bear interest,
the account-based e-krona has this legal capacity, whereas the value-based e-krona does not, following
the E-money Directive that rules it out (Ibid.). If the non-interest bearing e-krona is considered for
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future application, under this scenario the Central Bank of Sweden would be able to conduct monetary
policy as of today, and use policy rate as the monetary policy instrument, although negative policy
rates are unlikely (Nessén et al., 2018, cited in Armelius et al., 2018). If, however, the e-krona would
bear interest, the positive or negative interest rate might be used as a measure of monetary policy and
will be aligned to the monetary policy (Armelius et al., 2018). Apart from the other considerations, the
legal ones are of utter importance. Accordingly, a value-based e-krona is compatible with the Central
Bank of Sweden’s legal mandate ruled by The Sveriges Riksbank Act, whereas an account-based e-
krona requires legal changes to the Central Bank of Sweden’s mandate that should be coordinated with
other authorities (Barontini and Holden, 2019).

A second phase of the e-krona project was the assessment of regulatory and operational issues and has
been finished in 2019 (Central Bank Digital Currencies Working Group, 2019). At this stage, the
Central Bank of Sweden worked on the matters mentioned in its second report, where the Central Bank
of Sweden specifically pointed out that there is a need to pass the amendments for The Sveriges
Riksbank Act (Sveriges Riksbank, 2018). In particular, a widely-accessible value-based e-krona might
not have legal discrepancies with the current regulation, whereas, to implement an account-based e-
krona design that foresees opening deposit accounts for the public, the law has to be changed to give
the mandate to the central bank to do so (Central Bank Digital Currencies Working Group, 2019).
Therefore, the Central Bank of Sweden provides that it will continue developing a technical solution
for a value-based e-krona in the form of a pilot with traceable transactions and without interest rate
(Sveriges Riksbank, 2018). Central Bank Digital Currencies Working Group (2019) concludes that
this design is chosen to act as electronic money and will have prepaid value. Thus, its legal base is in
line with the Electronic Money Act (Ibid.). The Central Bank of Sweden will, however, also continue
its assessment of an account-based e-krona, and specifically the required legal modifications and
coordination with other actors (Central Bank Digital Currencies Working Group, 2019).

Even though there is still no decision about implementation of e-krona, the Central Bank of Sweden is
going to continue a third stage of the e-krona study in 2020. In particular, this stage will include the
conceptual test, the legal examination, communication with the private actors, and on the assessment
of the implications an e-krona entails on the overall economy, as well as will run a pilot project to
develop and test a technical solution for a prepaid value, non-interest bearing and traceable e-krona
(Barontini and Holden, 2019; Central Bank Digital Currencies Working Group, 2019). Central Bank
Digital Currencies Working Group (2019) provides such a list of tasks the Central Bank of Sweden
has to combat to move forward with the study of e-krona: continue inquiries into required legislative
amendments, find technical support for a pilot study, develop a technical pilot solution, test it and
evaluate, working out the adoption of new legislation by parliament, and eventually implement an e-
krona project that would engage real market agents (Central Bank Digital Currencies Working Group,
2019).

To sumup, even if there is still no decision taken about the implementation of e-krona and/or its design,
the Central Bank of Sweden has supported the implementation of a technical pilot project for a value-
based e-krona that would have a prepaid value as e-money, and will not have an interest, but will have
traceable transactions; as well it continues studying the account-based e-krona and the legal set needed
for its functioning (Sveriges Riksbank, 2018).
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Chapter 3. Theoretical framework on the influence of CBDC on the central bank’s monetary policy
instruments

In this chapter, previous studies of the research topic are presented. First, the chapter discusses
conventional and unconventional monetary policies and later carries on with the review of the
theoretical grounding of the unconventional monetary policy, and also an in-depth revision of the
scholarly approaches to CBDC's effect on each of them. This allows the author to discuss how the
presented theoretical framework would be used for the analysis of the research findings.

3.1. Monetary policy

As it has been mentioned previously, central banks decide upon and conduct monetary policy.
Monetary policy is conducted by controlling the money supply in the country (Galariotis et al., 2018).
In its goal, the monetary policy can be expansionary or contractionary (restrictive) — aimed at
stimulating economic activities via an increase of the money supply, and at stopping inflation via
reduction of the money supply (Stein, 2012). In this way, swings in the business cycles can be
smoothened (Ibid.). Expansionary monetary policy can normally be described in terms of a low short-
term real interest rate that results in lower long-term real interest rates in credit markets, as well as in
the weak real exchange rate (Soéderstrom and Westermark, 2009). Contrary, the contractionary
monetary policy can be outlined by high short and long-term real interest rates and a high real exchange
rate (Soderstrém and Westermark, 2009).

Both conventional and unconventional policy instruments can be appropriately used to control
inflation, and scholarly research has not yet proven that one of them is preferential over the other one
(Sheedy, 2017). Besides, Sheedy (2017) mentions that the real effects on the impact of conventional
and unconventional policies are qualitatively identical, but the subsequent effects are different (e.qg.,
expansive unconventional policy stimulates lending in the short term and causes a negative effect on
the economic system in the long-term, including risks of financial stability and imposing political
pressure on the central banks).

3.1.1. Conventional monetary policy

To start with, when the economic situation is stable, central banks use conventional monetary policy
instruments that have been used by the central banks for a long time (Cenesizoglu, Larocque, and
Nordmandin, 2018). Sheedy (2017) summarizes that the optimal rule of conventional monetary policy
is a simple inflation target. The conventional monetary policy instrument lies in short-term government
purchases of debt with the instrument of open market operations to secure a certain quantity of reserves
and funds rate (Borio and Disyatat, 2009). This is performed by central bank’s control of the interest
rate on risk-free nominal bonds, as well as setting a target for the interest rate in the interbank money
market, deciding upon bank reserves, as well as adjusting the money supply through participation in
the open market operations (Sheedy, 2017; Bini Smaghi, 2009). This means that in regular situations
the central bank does not lend money to the private sector or the government directly, and does not
purchase debt instruments (government bonds, corporate debt, etc.) (Bini Smaghi, 2009). The specific
conventional policy instruments include: setting an interest rate in the interbank money market,
deciding upon the minimal bank reserves, open market operations, standing facilities, etc.

Conventional monetary policy should be prioritized as long as it is effective in the specific economic
system, as it is less expensive than the unconventional policy (Cenesizoglu, Larocque, and
Nordmandin, 2018). However, during financial crises, conventional monetary policy may become
ineffective (Ibid.). Therefore, the unconventional monetary policy is applied to help under such
circumstances.
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3.1.2. Unconventional monetary policy

In the conditions of an economic crisis, the conventional instruments could get exhausted and therefore
cannot meet the central bank’s goals in control of inflation, exchange rate and level of money supply
(Bini Smaghi, 2009). Thus, when conventional instruments do not lead to the desired outcome, the
central banks tend to apply the unconventional monetary policy measures to stabilize inflation
expectations and create additional monetary stimulus (Eggertsson and Woodford, 2004; Farmer,
2012). The unconventional monetary policy instruments are meant to be used temporarily (Bini
Smaghi, 2009).

As such, unconventional monetary policy foresees that the central banks use their balance sheet to
impact market prices and conditions directly (Borio and Disyatat, 2009). Sheedy (2017, p.127) defines
an unconventional policy measure as “any instrument of the central bank that does not depend for its
operation on changing the risk-free nominal interest rate now or in the future.” This is possible to
achieve by a plethora of instruments that aim to ease financing conditions without changing the risk-
free nominal interest rate (Sheedy, 2017). Specifically, unconventional monetary policy instruments
include different balance-sheet policies, such as quantitative easing (asset purchase program) and
credit easing policies that stretch from providing additional external finance (e.g., liquidity, emergency
lending, subsidized access to central-bank credit, equity, etc.) to banks and private actors aimed to
impact asset prices and the flow of money (Bernanke and Reinhart, 2004; Sheedy, 2017; Hajeka and
Horvath, 2018), as well as affecting the cost of credit through the purchase of mortgage-backed
securities, long-maturity government bonds, corporate debt, commercial paper or foreign assets, etc.
(Bini Smaghi, 2009; Farmer, 2012). Besides, negative interest rates, credit subsidies such as Targeted
Long Term Refinancing Operation programs, etc., are also conceibavle policies(Bini Smaghi, 2009;
Eggertsson et al., 2019).

However, despite the many arguments in favor of the unconventional monetary policies, some scholars
argue that “unconventional monetary policy instruments are a poor substitute for conventional interest-
rate policy in stabilizing the economy and in insulating monetary policy from political pressures”
(Sheedy, 2017, p.127). This is explained by the larger distributional effect of the unconventional
instruments, which leads to greater political controversy and political pressure on the central bank
(Sheedy, 2017).

3.2. Impact of CBDC on different instruments of monetary policy

3.2.1. Impact of CBDC on quantitative easing

3.2.1.1. Definition of quantitative easing

Also known as the asset purchase program, quantitative easing is the main unconventional instrument
used by central banks (Belke, 2018). It is normally used during the long period of low growth or
recession, as well as when needed to prevent deflation (Belke, 2018). To start with, direct quantitative
easing “aims at affecting the level of the long term interest rate of financial assets across the board,
independently of their risk” (Bini Smaghi, 2009). In practice, this leads the central bank to enlarge its
balance sheet by purchasing securities when the interest rate is or lies very close to zero (Bini Smaghi,
2009). Such assets include risk-free longer-term government bonds from banks, treasury bills,
mortgage bonds, commercial paper, and corporate bonds; as well as riskier privately issued mortgage-
backed securities (Bini Smaghi, 2009; Belke, 2018). Armelius et al. (2018) summarize that theoretical
literature on quantitative easing has no unison opinion about this policy’s advantages and
disadvantages. Eggertsson et al. (2019, p.2) point out that there is no consensus among economists
about the effectiveness of quantitative easing, and there are scholars who support its ineffectiveness
(e.g., Swanson, 2017, cited in Eggertsson et al., 2019), as well as claim its zero effects (e.g., Greenlaw
etal., 2018, in Eggertsson et al., 2019).
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Looking into the outcomes of this policy that are perceived as effective, it is argued that quantitative
easing impacts the drop-down of the long-term interest rates, which stimulates long-term investments
and eventually increases aggregate demand that supports price stability (Bini Smaghi, 2009). The
expected result is the increase in the money supply that leads to the desired future price level (Ibid.).
In other words, the central bank buys securities to give liquidity to the market and decrease long-term
interest rates to lower the credit cost to households and firms (Belke, 2018). To continue with, looking
at the praxis of the application of quantitative easing, Armelius et al. (2018) point out that it is
considered that quantitative easing helps to lower longer-term market rates, which is considered to be
positive for the overall economy. The authors also provide a number of the studies that empirically
verify that quantitative easing impacts long-term interest rates (Krishnamurthy and Vissing-Jorgensen,
2011; Hamilton and Wu, 2012; Gagnon et al., 2010; Williams, 2014, all cited in Armelius et al., 2018).
Besides, Williamson (2016, cited in Armelius et al., 2018) shows that quantitative easing is useful, as
the value of the stock of collateralizable assets is boosted by the central banks’ acquirements of l1ong-
maturity government debt (Armelius et al., 2018). Additionally, quantitative easing can also affect
liquidity and term premiums, which in turn lowers interest rates on long maturities that lead to higher
demand (Soderstrom and Westermark, 2009).

However, some scholars argue for the ineffectiveness of quantitative easing. Dow (2019) suggests that
the problem with this instrument is that it leaves the central bank to be the only point of stimulus in
the conditions of the crisis. Under the conditions of deflationary effects of fiscal austerity, it is
challenging to promote productive investment, as the demand is weak. Therefore, the expected result
of quantitative easing is the stimulation of borrowing, and not funding investment in financial markets
that might fuel a backdrop to crisis and impairing wealth distribution (Dow, 2019).

Another concern has been raised by Jeanne and Svensson (2007) and implies that the balance sheet of
the central bank and financial independence can impede monetary policy. Besides, the central bank
may face losses, as the government bonds are purchased at high prices that drop down once the
economy has recovered and long-term interest rates are increased (Bini Smaghi, 2009). Belke, Gros,
and Osowski (2017) point out that the majority of purchases under the quantitative easing measure is
the asset swaps, where a government bond is exchanged for bank reserves. This eliminates reserve
constraints for the banks and decreases government borrowing costs; thus, it impacts the transmission
mechanism indirectly, which will be discussed further (Ibid.). Furthermore, when central banks take a
course on keeping interest rates below the optimal level, they tend to enlarge the balance sheets and
risk losing capital with the rise of interest rates (Armelius et al., 2018). As such, according to Krugman
(1998), the expansion of the monetary base by quantitative easing can affect inflation in the desired
way only if the central bank’s balance sheet is both enlarging and perceived as permanent by the private
sector. In the research of Lin et al. (2018), who refers to the recent implementation of quantitative
easing by the USA in 2008-2018, when the goal was to decrease financial constraints for the banks by
broadening liquidity, it is argued that despite the success of quantitative easing to stabilize the defeated
banking system, its results were beneath the expectations (Lin et al., 2018).

3.2.1.2. Impact of CBDC on quantitative easing

The research literature on the possible impact of CBDC on the monetary policy of quantitative easing
is limited both in the quantity of the existing scholarly publication, as well as in the range of topics
this literature is focused on. Central Bank Digital Currencies Working Group (2019) points out that
the effects and impacts of CBDC on monetary policies are not yet measurable due to the absence of
real-life or experimental implementation that is necessary to validate the effects.

As such, the majority of the available research develops the probable scenarios of implementation of
the policy of quantitative easing with the usage of CBDC and concludes about monetary policy
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implications (Armelius et al., 2018; Meaning et al., 2018). The most discussed points are reviewed
below. The first research topic is the changes and opportunities the central banks would get when
purchasing the assets of the banks and the private sector with CBDC (Meaning et al., 2018). In those
cases, it is argued to drastically increase the aggregate supply of CBDC in the economy, which is
reported to bring deliberate changes to the monetary stability (Ibid.). Next, continuing looking into the
nature of quantitative easing, the authors refer to the traditional definition of quantitative easing that
is an agreement between the central bank, commercial banks and the private sector that is not allowed
to have electronic central bank money and, therefore, have to sell assets to the central bank through
commercial banks (Ibid.). The latter acts as an intermediary for this asset sale, and gets an increase of
electronic central bank money in their account, as well as a new liability (commercial bank deposit) in
their balance sheet that is credited to the private sector (Ibid.). However, the authors also argue that
this liability would be balanced by the newly acquired assets on the central bank’s balance sheet (Ibid.).
Therefore, this will not lead to the change of the total quantity of assets but instead would change the
composition of assets that are held by the central bank in the form of government bonds (1bid.).

Next, Meaning et al. (2018) argue that this system of quantitative expansion of central bank money
increases the aggregate liquidity of the banking sector. In this system, according to the authors, the
possibility to purchase assets with CBDC would eliminate the need to increase banking sector liquidity,
as central banks would be able to pay directly to the private sector with help of CBDC, and omit the
intermediation of the commercial banks if so desired (Ibid.).

The second way the introduction of CBDC might restrain the effectiveness of quantitative easing is if
the CBDC would be viewed to have the same functions as government bonds, under conditions of
absence of the rulings that would make government bonds more appealing to investors than CBDC
(Armelius et al., 2018). This is further explained by the fact that traditionally government bonds are
appealing to investors due to services they provide (e.g., leverage constraints, collateral needs, etc.),
which are not duplicated by other assets (Ibid.). Therefore, the authors argue that quantitative easing
would continue to work by lowering the term premiums until CBDC would be perceived as a substitute
for governmental bonds. In combination with low inflation rates, this would result in low nominal
interest rates soon, and can theoretically lead to the meeting of zero lower bound by central banks.
Therefore, the possibilities to carry out a monetary policy through the instruments of quantitative
easing and key policy rate would eventually be limited, if CBDC is universally accessible, does not
bear interest, and has unlimited supply (Ibid.). This might be improved by the usage of other monetary
policy tools, but since the government bonds most likely would have zero interest rate floor, under
conditions of a binding lower bound constraint, the effectiveness of quantitative easing would be
compromised (Ibid.).

Furthermore, there is also an opinion that CBDC would become a tool of monetary accommodation
for central banks, and it would allow them to avoid quantitative easing that is aimed at altering the
extent or size or composition of the balance sheet (Central Bank Digital Currencies Working Group,
2019). Thus, Armelius et al. (2018) provide a model that shows how the implementation of CBDC
might restrain the effectiveness of quantitative easing. The first way is due to the lower bound that cuts
short the yield curve, and affects the yields of longer maturities. Specifically, as the policy rate and
expected future short rates can no longer be negative, the former influences the latter. The stronger the
expected short-term rates are, the higher long-term rates become, as the latter constitutes the average
of expected future short rates (Armelius et al., 2018).

At the same time, there is also a group of researchers that has shown CBDC’s capacity to improve the

effectiveness of quantitative easing (BIS, 2018). They claim that if CBDC would not bear interest and
would be used to replace the majority of the cash, CBDC would open new possibilities of monetary
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policy as it would be seen as a risk-free, liquid and creditworthy asset (CPMI-MC, 2018, cited in
Central Bank Digital Currencies Working Group, 2019). This is, in particular, is due to the fact that
when the central bank purchases assets, risk-free CBDC would substitute the bonds, which would
eliminate the direct transactions between the actors on the market (BIS, 2018). This would be
beneficial, as would provide the opportunity to skip credit-risky deposits at commercial banks, which
might even support portfolio rebalancing (BIS, 2018). Besides, the authors also mention that it might
be possible for the central banks to exchange CBDC for other assets (Meaning et al., 2018). In
particular, this might be used to control the CBDC supply and might depend on the policymakers’ risk
tolerance, the objectives of the central bank’s balance sheet, the objectives of the monetary expansion
(Ibid.).

To sum up this section, there is no definite standpoint shared by the research community nowadays.
Implementation of CBDC might impact the monetary policy of quantitative easing, or might not. As
Meaning et al. (2018) state, the benefits and costs of implementation of CBDC for monetary policy
should be weighed against the impact on financial stability and payment systems. The influence of
CBDC on quantitative easing is perceived to depend on its design. In particular, it is foreseen that if
CBDC is interest-bearing, it will not impact quantitative easing, and would lead to enhancement of the
transparency of monetary policy (Ibid.). On the other hand, If CBDC would have a no-interest rate
bearing design, it would compromise the effectiveness of quantitative easing.

3.2.2. Impact of CBDC on the lower bound of the policy rate

3.2.2.1. Policy rate as the key instrument of the monetary policy

Policy (repo) rate is the main instrument of conventional monetary policy. The policy interest rate is
set by the central bank and is later transferred to the real economy via market, deposit, and lending
rates of banks and other financial institutions. This transmission mechanism is explained in detail
below in section 3.2.3.1. Once the interest rates are set, the depositors of the commercial banks will
make a choice between storing money at the bank at a certain deposit rate that is bounded at some
positive or negative level, or in other forms of money (Eggertsson et al., 2019). The less attractive the
deposit rate is, the more private actors would withdraw their deposits from the banks, and the banks
would eventually need to lift the deposit rate to attract the customers (Jackson, 2015; Bech and
Malkhozov, 2016).

Thus, if a central bank wants to stimulate the economy and increase spendings among households, , it
would lower the policy rate. However, when approaching a zero lower bound of the policy rate a
central bank cannot use conventional monetary policy. In order to reach the central bank’s objectives,
the unconventional policy instrument, a negative policy rate, should be used.

The goal of the negative rate policy is to make commercial banks pay an interest rate (i.e., policy
lending facility rate) for holding reserves at the central bank (Belke, 2018; Kihara et al., 2019). In this
way, the central bank obligates commercial banks to increase lending to households and businesses
the consumers instead of holding up to deposited cash (Belke, 2018; Kihara et al., 2019). Vinals et al.
(2016) point out that the overarching rationale behind the negative rates has been to increase
employment, manage inflation and control foreign exchange rates.

Already Keynes (1936, cited in Dow, 2019) has reviewed negative interest rates as a tool for
stimulation of demand. However, Keynes evaluated the ideas as impractical due to the importance of
liquidity in times of economic challenges and the general unwillingness to spend money over holding
it in such situations (Ibid.). As a result, the central banks face difficulties to control the money supply
due to the erratic demand for money in times of crisis (Ibid.).
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However, it took a while before the negative rates were applied to practice. As such, Eggertsson et al.
(2019) mention that the first reductions of the policy rates below zero were conducted from 2012 to
2016. Specifically, the European Central Bank, as well as the central banks of Switzerland, Denmark,
Sweden, and Japan have cut their policy interest rates slightly below zero due to the subdued economic
growth (Kay, 2018; Kihara et al., 2019). This has been revolutionary, as only the real interest rates
were negative before, and the nominal rates have never been negative (Eggertsson et al., 2019). Kay
(2018, p.310) has concluded that this policy is “a continuation of traditional monetary and less-
traditional quantitative easing policies” that has appeared as a response to the challenges of the past
few years.

There are two groups of scholarly views on the effectiveness of the negative policy rates: the first
group does not see anything extraordinary about zero policy rate and perceives the negative policy rate
as an effective monetary policy tool, while the other group remains skeptical and does not think it
would add value to the monetary policy toolbox (Eggertsson et al., 2019).

Thus, the first group of scholars means that by applying negative interest rates, the central banks can
stimulate the economy by lowering the policy rate. Particularly, due to the decreased deposit rates, the
financing cost of banks is reduced. Therefore, it is argued that a decrease in the policy rates lowers
borrowing costs on many instruments: it decreases the deposit rate and lending rate, which in turn
stimulates aggregate demand (Eggertsson et al., 2019). As such, one of the major benefits of the
negative interest rate, in theory, is that it augments aggregate demand, which erases the need for the
central banks to apply other policies to stimulate it. Besides, when there is no need to stimulate
aggregate demand, the central bank does not need to use quantitative easing, and can instead use its
resources on other long term projects (Kimball, 2015).

Another argument is that allowing zero lower bound is beneficial for the economy, as it decreases
short-term interest rates to as low level as possible even during the bigger financial crises, and even in
the low inflation circumstances, and without any other monetary policies (Kimball, 2015).
Furthermore, Kimball (2015) argues that the negative rates would allow lowering the target rate for
inflation. Additionally, the negative rates decrease the value of the country’s currency, which
diminishes its investment attractiveness, and leads to the rise of competitive advantage of the export,
and grows import costs, which in turn pushes up inflation (Kihara et al., 2019).

The second group of scholars, however, holds the view that negative policy rates drastically reduce
the effectiveness of the monetary policy (Eggertsson et al., 2019). This is because the bank loses its
capacity of lending money, which is a vital transmission mechanism and a means of monetary policy,
as the deposits that are banks’ funding costs do not respond to the policy rate when deposit rates
become bounded (Ibid.). As the negative policy rate diminishes bank profits, then the outcome might
be contractionary (Ibid.). As a consequence, the profits of the financial institutions from lending money
are threatened, and in the long-run, they can stop lending the money, which would substantially
undermine economic stability (Kihara et al., 2019).

An important argument against the negative policy rates is that it breaks the traditional transmission
mechanism of monetary policy through the banking sector (Eggertsson et al., 2019). In particular, the
central bank loses its ability to stimulate the demand of money “via the traditional intertemporal
substitution channel” since when the deposit rate comes to its effective lower bound, it is not possible
to further reduce the policy rate, and, thus, the central bank cannot influence the deposit rate (Ibid.,

p.4).
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Eggertsson et al. (2019, p.4) summarize that “negative policy rates have had limited pass-through to
deposit rates, which are bounded close to zero.” Therefore, they continue to argue that setting a
negative policy rate is not conveyed to the main funding source of banks (Ibid.). As such, under the
deposit rate bounded by zero and negative interest rates, the lending rates of banks are increasing, and
not decreasing as is traditionally believed (Ibid.). They also prove that deposit rates stop “responding
to policy rates once they went negative and that bank lending rates in some cases increased rather than
decreased in response to policy rate cuts” (Ibid., p.2). Consequently, Heider, Said, and Schepens (2016,
cited in Eggertsson et al., 2019) argue that banks respond to the negative interest rates by taking on
more risks (e.g., by increasing return volatility). In line with this, Eggertsson et al. (2019) argue that
the observed increase in dispersion is dependent on the financing structures of the banks: the more the
banks rely on deposit financing, the smaller possibility they have to reduce the lending rates when the
policy rate becomes negative.

Besides, the negative policy rates would impact the composition of borrowers, despite the negative
effect on the lending volumes (Heider, Saidi, and Schepens, 2016, cited in Eggertsson et al., 2019). It
is argued that if the central bank cuts the rates too much below zero, the borrowers might choose other
forms of money (e.g., banknotes) to avoid charges (Kihara et al., 2019). Kimball (2015, p.9) confirms
that negative rates are likely to affect financial stability and might lead to “secular stagnation.” The
author also provides a policy solution to overcome this problem. Thus, in his view, the negative interest
rate policy shall be carefully used in parallel with high equity requirements for both, financial
institutions and private loans. This is because the increase of the aggregate demand that promotes
financial stability and is caused by negative interest rates might be endangered by higher equity
requirements, and much higher equity requirements that are impaired by negative interest rates
(Kimball, 2015, p.9). Furthermore, it is argued that once the policy rates are zero, the policy of
quantitative easing is ineffective. This would make central banks cut rates further. Therefore, Kay
(2018, p.311) concludes that when the state allows negative interest rates, it automatically is destined
to a weaker economy with lower growth and higher unemployment, which increases the possibility of
defaults and harms financial stability. Furthermore, Kay (2018) argues that the short term threats of
the “modestly negative” interest rate policy on the financial market “can be managed or overcome”;
while the long term application of negative rates threatens the financial system (Kay, 2018, p.310). To
start with, negative rates bring a threat to short-term debt markets through agitation of the overnight
reverse repurchase (repo) agreement markets (Kay, 2018). Repo agreements are a part of the central
bank’s open market operations, and as of now, there is no clear scholarly standpoint of the
developments in the dynamic between money market mutual funds as it is unclear if investors would
withdraw the funds if the funds would decline after introducing the negative rates. As such, some
scholars see that the fund objective to preserve capital is not in line with their need to adapt to negative
rates. (Kay, 2018).

The next possible threat of the negative rates is the turmoil in the asset management industry.
Specifically, as the costs of borrowing securities would rise, it would decrease the securities lending,
which would not be accepted by the owners of the securities lending business. Furthermore, the assets
markets may become more volatile and less liquid due to asset managers’ desire to hold cash in the
market with negative rates (Kay, 2018).

Finally, negative rates possess a threat to businesses that rely on making a certain amount of returns to
meet their commitments to their customers (e.g., to pension and insurance industries). Therefore, such
businesses are sensitive to low and negative rates and will not survive with insufficient returns
(Berends et al., 2013, cited in Kay, 2018).
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3.2.2.2. Impact of CBDC on the lower bound of the policy rate

Despite many existing scholarly discussions in the peer-reviewed journals, as well as the recent
experiments of the central banks with negative policy rates, the impact of CDBC on macroeconomy
remains unknown (Eggertsson et al., 2019). There is still no theoretical or practical unison opinion
about the impact of the CBDC on optimal monetary policy and nominal policy rate and the lower
bound, in particular (Eggertsson et al., 2019).

As such, the majority of scholars argue that once the central banks are allowed to set charges on CBDC,
the constraints of the zero lower bound on the nominal policy rate would be eliminated (Dow, 2019;
Nelson, 2018; Masciandaro, 2018). This is perceived to make it easier to set a negative interest rate
that would enhance the operation of monetary policy (Kirkby, 2018; Masciandaro, 2018; Nelson, 2018;
Dow, 2019). Thus, eradication of the zero bound on interest rates would give more space for central
banks to stimulate the economy (e.g. via quantitative easing program, or by implementing negative
rates on accounts in CBDC in future) (Masciandaro, 2018; Dow, 2019). In this way, the central banks
can pay a negative interest rate on the accounts, which would drive the policy rate as low as needed to
reach the desired economic stimulus (Nelson, 2018). Furthermore, another scholarly analysis argues
that implementation of CBDC might mitigate the zero lower bound (Goodfriend, 2016; Dyson and
Hodgson, 2016, both cited in BIS, 2018). This is explained as in conditions of crisis, negative rates on
central bank liabilities might stimulate the economy, which would then decrease of demand for cash,
and therefore, the implementation of CBDC would mitigate the zero lower bound (Ibid.).

It is worth noticing that the scholars agree that these results can be achieved by any of the types of
CBDC, and both in total replacement of cash with CBDC, as well as in parallel use of cash and CBDC
(Agarwal and Kimball, 2015, cited in Kirkby, 2018; Dow, 2019). However, Kirkby (2018) argues that
CBDC might become cheaper and better payment methods in comparison with cash, but it would still
have zero or slightly negative nominal returns. Therefore, the authors view CBDC as a complement to
cash, and not a replacement (Kirkby, 2018).

On the other hand, the scholars also discuss the perceived weaknesses the overcoming of zero lower
bound may entail. First, it has been widely believed that going beyond zero lower bound would lead
to the liquidity trap that happens when the wealth holders’ expectations are high, and interest rates can
increase only if they stay away from purchasing bonds (Dow, 2019). It is worth noticing that this is
possible at any interest rate (Ibid.).

The next concern is about the already introduced central bank’s negative interest rates on reserves that
have not been sufficiently negative, and the increase in banks’ costs would have transmitted to
depositors and/or borrowers (Dow, 2019). As such, central banks can use charges to effectively ensure
negative interest rates for depositors. However, negative nominal interest rates on checking accounts
might lead to public uproar and result in the diversion to cash. Additionally, central banks can set
higher funding costs to borrowers or limit opportunities of credit (Ibid.). In line with this, Nelson
(2018) points out that if the public is forced to use CBDC and needs to pay interest on it, the political
complications are inevitable.

To conclude this section, there are diverse opinions about the lower bound of the policy rate. First, it
is argued that introducing CBDC will eliminate a zero lower bound and would enable authorities to
set negative policy rates, which is perceived to boost the effectiveness of the monetary policy.
Furthermore, the introduction of CBDC by alleviating a negative interest might elevate the crisis
economy.
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3.2.3. Impact of CBDC on the monetary transmission mechanism

3.2.3.1. Transmission channels of monetary policy decisions

The monetary transmission mechanism is one of the few ways the monetary policy can impact the
aggregate demand (Ali et al., 2014). In particular, it is the process by which the monetary policy
decisions, such as the changes in the policy rate, are transmitted into changes in real GDP and inflation
(Taylor, 1995; Armelius et al., 2018). As the transmission mechanism takes a long time for its process
and is changeable, as well as erratic, it is, therefore, challenging to forecast the exact impact of
monetary policy on asset prices and the overall economy (European Central Bank, 2019).

To start with, Loayza and Schmidt-Hebbel (2002) identify five channels of monetary policy
transmissions — interest rate, asset price, exchange rate, credit, and expectations channels. The visual
representation is found in Figure 2 and explained further in the text.

1 Interest Rate 2 Economic Activity and Inflation
Saving and
* Investment
channel Domestic
» aggregate
Asset demand | Aggregate _ Domestic
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Lending —
Policy rates for ,| Net exports :
interest (- household | Credit ‘I Inflation
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Figure 2. Main transmission channels of monetary policy decisions (Author’s interpretation based on
Loayza and Shmidt-Hebbel (2002); the European Central Bank (2019); the Reserve Bank of Australia
(2020)).

First, the interest rate channel is perceived as the most widely known channel of monetary policy
transmission (Taylor, 1995). As such, the expansionary monetary policy results in the decrease of the
long term real interest rates, and later it impacts investments of businesses and households, as well as
consumption. The changes in aggregate demand transmit to changes in aggregate output and prices
(Loayza and Schmidt-Hebbel, 2002).

Second, because of the asset price channel, the monetary expansion increases equity prices and
enlarges the likeliness of investments, which in turn raises the aggregate demand. Similarly, increased
equity prices lead to the growth of wealth that results in the growth of consumption and aggregate
demand (Loayza and Schmidt-Hebbel, 2002).

The third channel is the exchange rate channel that helps the monetary policy to impact inflation and
the real economy through the changes in the exchange rate (Armelius et al., 2018). Accordingly, the
expansive monetary policy decreases the real interest rate in the home market and leads to a real
depreciation of the local currency through the foreign interest parity principle. This results in the
weakening of the real exchange rate and makes home market goods cheaper when compared to the
foreign goods ones (Loayza and Schmidt-Hebbel, 2002). This leads to an increase in net exports and
for products that compete with imported goods, which raises the aggregate demand and eventually
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inflation (Loayza and Schmidt-Hebbel, 2002; Armelius et al., 2018). Furthermore, the real depreciation
results in the increase in prices for imported goods, which explains how the exchange rate channel has
a direct effect on inflation (Armelius et al., 2018). Besides, the increased price for imported goods
reduces aggregate supply and output (Loayza and Schmidt-Hebbel, 2002).

The fourth — credit — channel concerns the instrument that transmits the changes in the interest rate to
the developments in the credit market (Armelius et al., 2018). Loayza and Schmidt-Hebbel (2002)
point out that monetary policy affects price and output through credit. As such, a lower interest rate
increases “the net present value of the future cash flows that a financial asset can be expected to
generate,” which leads to an increase in the price of the financial asset (Armelius et al., 2018).
Similarly, a low-interest rate leads to an increase in the demand for and prices of real assets (e.g.,
property) that are collateral for loans. When the value of collateral rises, banks are more interested in
crediting the consumers. Besides, the low-interest rate leads to an increase in demand that impacts the
rise of future consumers’ incomes and companies’ profits (Armelius et al., 2018).

The last — fifth — channel is the channel of expectations of the private sector about future developments
of monetary policy. Thus, the private sector’s beliefs about future advances of the economy and central
bank’s actions do affect the future-related variables with intertemporal implications that are measured
by this channel (Loayza and Schmidt-Hebbel, 2002).

These five channels, according to Armelius et al. (2018), represent two processes: the first channel
stands for the transmission of changes in the policy rate to changes in deposit and lending rates, as
well as other market interest rates; while second, third, fourth, and fifth channels pass through the
changes of the latter interest rates to the changes in the real economy and inflation.

As summrized by European Central Bank (2019), banks and money-market interest rates affect
economic agents’ expectations for future official interest-rates, as well as medium and long-term
interest rates and inflation. This impacts the price adjustments (e.g. stock market prices) and the
exchange rate, which in turn influences inflation. Modifications of interest rates lead to changes in the
saving and investment decisions of private actors. The spending decisions of households and
businesses are also caused by changes in asset prices. A combination of the above factors influences
the supply of credit the banks lend to private consumers, which impacts the private consumption and
investment. Altered consumption and investment affect the aggregate demand for goods and services
relative to domestic supply, prices, and conditions in labor and intermediate product markets, which
may affect prices and salaries (Ali et al., 2014; European Central Bank, 2019).

3.2.3.2. Impact of CBDC on the monetary transmission mechanism

Even though majority of the scholars perceive the impact of CBDC on transmission from market rates
to the real economy and inflation to be either marginal or none, and instead, focus on the exploration
of the impact of CBDC on the interest rate channel as the main instrument of monetary policy
(Armelius et al., 2018; Meaning et al., 2018), this thesis will still look at all the channels of the
transmission mechanism and the possible ways introduction of CBDC would change it.

To begin with, there are contesting views of the scholars about the impact of CBDC on the monetary
transmission mechanism. As such, in their study of the potential impact of CBDC on the monetary
transmission mechanism, Meaning et al. (2018) conclude that the operation of monetary policy after
the introduction of a universally accessible, account-based CBDC would remain the same as of today
in directing the economy by changing the rate of interest paid on balances of electronic money of
central bank and its aggregate quantity. Furthermore, Armelius et al. (2018) have concluded that the
impact of CBDC on the transmission mechanism in the stable economy is perceived to be small, and
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the monetary policy transmission mechanism is most likely not to be strengthened by the introduction
of CBDC.

In contrast to the above views, Bordo and Levine (2017), Meaning et.al. (2018), Nufio (2018, cited in
Central Bank Digital Currencies Working Group, 2019) believe CBDC would enable central banks to
conduct a more efficient and transparent monetary policy, which, in its turn, would enhance the
effectiveness of transmission mechanisms. This is supported by BIS (2018), who advocate that
interest-bearing CBDC would enhance the efficacy of monetary policy as it would improve the pass-
through of policy rate changes.

Looking more specifically into the scholarly discussion of the consequences of introducing CBDC for
the interest rate channel, it is worth starting with a reminder that the monetary instrument of the central
banks is setting up the overnight rate for central bank money. First, the introduction of CBDC would
increase demand from non-banks who had no access to CBDC before, which would change the nature
of the overnight market for central bank money (Meaning et al., 2018). As of today there is a limited
amount of actors on the interbank market. If CBDC is introduced, the public would gain digital access
to the central bank making the CBDC market much wider. Thus, instead of a small and homogenous
interbank market, it would include non-bank actors who have other objectives and would increase
liquidity and competition (Ibid.). The more attractive an asset to hold CBDC is perceived by the public,
the bigger implications for the monetary policy it would entail. In particular, CBDC’s availability and
interest-bearing are among the top factors that would define the influence on channels of transmission
of policy rates to the money market and beyond (Bank for International Settlements, 2018). As
everyone would have access to the central bank policy rate, the demand for deposit or lending money
at a lower rate would decrease (Ibid.).

While the demand for CBDC would grow, the central bank’s control of the rate on CBDC will remain
the same as of today(Meaning et al., 2018). Particularly, by the increase of the quantity of CBDC and
interest rate, the expectations would rise together with the guide rates in the rest of the economy (lIbid.).
Here, the central bank can either expand supply so that the central bank could keep the prevailing
interest rate or do not succeed in accommodating the increased demand, which would lead to the rise
of the interest rate in the secondary market (Ibid.). Besides, the central bank can also maintain the
initial supply, and this would lead to an increase in interest rate, as well as to redistribution of CBDC
(Ibid.).

The second consequence of introduction of CBDC is that the changes in the credit channel are to be
expected as well. As the introduction of CBDC may entail that the CBDC interest rates would be above
policy rates, the banks may have lower net interest margins and profits, which would slow down the
growth of bank capital and banks’ lending. This would weaken the credit channel (Meaning et al.,
2018). This would also lead to a decrease in the role and traction of the bank lending channel when the
benefits to the monetary transmission mechanism would be at its peak (Ibid.). At the same time there
is a notion that as the interest rate channel would be strengthened and the pass-through to lending rates
would increase, the funding costs of banks will be more perceptive to changes in policy rates (Ibid.).
The outcomes of the strength of pass-through to lending rates for the commercial banks might impact
funding costs, which would influence loan rates. Besides, universally accessible CBDC would lead to
the bigger competition of credit providers (e.g., peer-to-peer lenders) (Ibid.).

Third, the introduction of CBDC would also lead to the changes in interest rate channel when the
changes in the policy rate are transferred to the real economy (Meaning et al., 2018). According to
researchers, the universally accessible CBDC would increase fluctuations in interest rates and
strengthen the interest rate, cash-flow, and bank lending channels (Ibid.). If being popular, the
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introduction of CBDC may reinforce the pass-through of the policy rate to money and lending markets
(Bank for International Settlements, 2018). Thus, the introduction of CBDC would have the biggest
impact on the channel of bank lending (Meaning et al., 2018).

Next, according to the Bank of England, the introduction of CBDC would entail a more prompt effect
of changes in interest rates, as these adjustments would not need to be conveyed by a bank, and would
instead transmit directly (Rundell, 2019). However, the Bank for International Settlements (2018)
notice that there are other existing tools that under certain conditions may have the same results.
Besides, it is also mentioned that there is no consensus that strengthening of the pass-through of the
policy rate is beneficial or make any difference (BIS, 2018).

Furthermore, Potter (2017, cited in Bank for International Settlements, 2018) argues that there is no
consensus on whether bank deposit rates would promptly respond to policy rate changes. As long as
central banks take control over the financial situation, absence of a one-to-one response to policy rate
hikes and cuts is not a problem, as when pricing the retail deposits, banks do not look at the policy
rate, but also at relevant investment opportunities that are assessed by longer-term rates which include
credit and liquidity risk premia (Ibid.). Therefore, the introduction of CBDC that is appealing to the
public might compel commercial banks to increase rates of retail deposits in order to not lose retail
funding (BIS, 2018).

On the other hand, changes in the interest rate channel would lead to changes in spending and
investment channels, as well as in the expectations channel. In particular, in the opinion of Ali et al.
(2014), the introduction of CBDC possesses risks to monetary stability. This is due to the fact that
CBDC would impact the spending decisions of private entities, which in turn would affect the inflation
expectation, economic activity and inflation (Ibid.).

Furthermore, as for the asset channel, it is also perceived to be affected by CBDC. In particular,
changes in the CBDC’s price and the interest rate would be transmitted to the other assets’ prices and
interest rates (Meaning et al., 2018). Specifically, externally available CBDC would become an
alternative to bank deposits, and when the interest rate changes on one of the alternatives, the public
will most likely redistribute the money to make the most of the higher return. As such, if the policy
rate would increase, the demand for bank deposits would decrease; if the policy rate would decrease,
the demand from CBDC into bank deposits would increase. Therefore, the authors conclude that as
long as the pass-through from policy rates to deposit and wholesale rates is less than one, the CBDC
is expected to strengthen the transmission mechanism (lbid.). In practice, this could mean that
depositors are able to move money between deposits and CBDC easily and costless (Ibid.).

The above would entail the changing role of the central banks. As such, BIS (2018) suggests that the
central banks would acquire a new role with the introduction of CBDC. In particular, with increased
demand for CBDC, central banks’ function of financial intermediation would grow, as, under
circumstances of stable cash assets, central banks would have to get additional sovereign claims and
private assets (BIS, 2018). If the demand for CBDC is very high, central banks should acquire less
liquid and riskier securities, as by doing so they affect the securities’ prices and market functioning
(Ibid.). Furthermore, this increased role of the central bank would also have a substantial impact on
lending and financial conditions (Ibid.).

To accommodate the above changes, the possible response from the central banks may be to change

the funding models and lock deposits via term funding. In this way, the pass-through to rates paid on
deposits will slow down (Meaning et al., 2018). Moreover, BIS (2018) concludes that central banks
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would have to transform their stands on maturity, liquidity and credit risk, taking into consideration
specific assets held to accommodate the issued CBDC.

To conclude this section, just as with many other aspects of the CBDC’s impact, its impact on
transmission mechanisms is still not clear, as CBDC is a rather innovative asset (Meaning et al., 2018).
It is worth referring to the opinion of the research team of the Bank for International Settlements (2018)
that concludes that the CBDC effects on implementation and transmission of monetary policy are hard
to be measured, as they would depend on CBDC’s accessibility and if CBDC will be interest-bearing
or not (BIS, 2018). As such, a non-interest bearing CBDC would have no direct impact on the interest
rate decisions. However, if CBDC would bear interest, it should be integrated into the implementation
of the monetary policy (Central Bank Digital Currencies Working Group, 2019). Besides, there might
come up with new risks for monetary policy upon CBDC implementation (BIS 2018). Furthermore,
BIS (2018) concludes that CBDC’s implications would depend on the operating environment of each
specific economy. Besides, according to BIS these operating environments are unsettled, the monetary
prognosis would have to be reconsidered constantly (Ibid.).

3.2.4. Impact of CBDC on “Helicopter money”

3.2.4.1. “Helicopter money”

Another instrument central banks can use to stimulate inflation is “helicopter money”: money supplied
directly from the central bank (or government) to the individuals accounts as if dropping them from
the helicopter. This concept was created by Milton Friedman in 1969 in his attempt to show the long-
term influence of direct injection of money into the economy, unlike the traditional way of distributing
the money via commercial banks (Belke, 2018).

Many economists have started contemplating the introduction of helicopter money to the economy in
order to raise inflation. The argument for the helicopter money is that it would allow the central bank
by infusing money directly into the real economy to get out of the low economic growth stage in a low
(or negative) interest rate environment that has been lasting for almost a decade since the financial
crisis of 2007-2008. In particular, helicopter money is argued to be used to increase aggregate demand,
as it is perceived that when people receive money, they spend it (Dowd, 2018). A former head of the
Fed, Ben Bernanke, has been an advocate for such a monetary intervention for almost 20 years now
(Bernanke, 2002, cited in Bean, 2002). As of recently, the European Central Bank has shown that the
current course of permanent quantitative easing might not be feasible in the long-term period.
Therefore, some central banks are working on creating a “permanent helicopter money program” to be
carried out after the next financial crisis (Belke, 2018, p.34).

However, there are also concerns about the implementation and efficiency of helicopter money. First,
it is argued that it may create a hole in the central bank’s balance sheet. The economists at Berenberg
Bank and Commerzbank clarify that this decision is more political than business-motivated, as the
situation when a central bank gives money away is uncommon and dangerous, as it creates a perception
that the central bank can always print more money (Belke, 2018). Next, as Turner (2016, cited in
Belke, 2018) points out, there is a risk of helicopter money becoming a permanent policy. According
to Friedman’s argument, a money drop can be used only once (Belke, 2018). However, if the
government uses this instrument once, it might want to use it again. This could lead to hyperinflation,
people losing trust in the central bank and the monetary system as a whole (Belke, 2018). Furthermore,
Ip (2016) explains that introducing helicopter money into the economy would erase a line between
monetary and fiscal policy. This would put huge pressure on the central bank and challenge its
independence (Ibid.). This argument is backed by Bernanke, who says that having monetary-fiscal
cooperation requires close collaboration with the legislative system, which can be hard to implement
in real life (Belke, 2018).
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To conclude this section, it is worth referring to Dowd (2018), who summarized that the implications
of the helicopter money depend on the goals such policies pursue. Thus, if the aim is to stimulate
output, the policy would perhaps have only some short-term success. If, however, the aim is the
stimulation of aggregate demand, price stability or inflation, then this policy may be effective (1bid.).
However, in the end, the author questions not the effectiveness of helicopter money, but whether it
shall be deployed for the achievement of such results (Ibid.).

3.2.4.2. Impact of CBDC on “Helicopter money”

In recent financial crises many unconventional policies were implemented, but neither quantitative
easing, zero interest rate policy nor negative interest rate policy, were able to produce the expected
results in stimulating the economy. Correspondingly, many scholars and practitioners started talking
again about the implementation of helicopter money (Dowd, 2018).

The first group of scholars’ advocates for the implementation of helicopter money, as it is the only
economy stimulating policy that central banks’ have left (Perotti, 2014; Turner, 2015; all cited in
Dowd, 2018). Armelius et al. (2018) mention that some researchers believe that implementation of
CBDC would enable a digital helicopter drop that might become an innovative tool of unconventional
monetary policy. Bindseil (2020) seconds the idea that CBDC would make it easier for central banks
to employ helicopter money policy. Specifically, it would open up possibilities for central banks to
supply extensive quantities of money to households by the electronic tools, instead of giving away
money from a helicopter (Armelius et al., 2018). Meaning et al. (2018) point out that CBDC would
make helicopter policy more feasible and impactful.

Similarly, Meaning et al. (2018) also notice that CBDC and upcoming developments in technologies
may open up new monetary instruments. However, the above would require each citizen to have an
official electronic wallet (CBDC account) at the central bank, which would require more time and
technological advancement for most of the economies (Dowd, 2018; Bindseil, 2020). On the other
hand, Mancini-Griffoli et al. (2018) notice that the CBDC helicopter drop would not reach all citizens.

Armelius et al. (2018) further mention that helicopter money policy is meant to stimulate consumption
under the circumstance of weak demand, and it is supposed to work effectively in the stagnating
economies with low-interest rates. This is supported by Dyson and Hodgson (2016, cited in Bindseil,
2020), who state that drops of newly created digital helicopter cash would boost aggregate demand,
which would help to convene price stability. Moreover, in some cases, helicopter money is the only
method to stimulate nominal demand (Reichlin, Turner and Woodford, 2019). Therefore, it is argued
by Dowd (2018) that helicopter drop policy would help the central banks to prevent the liquidity trap,
and reduce deflationary risks. Besides, when compared to other unconventional monetary policies that
are widely used, CBDC helicopter money is reported to be less risky for financial stability (Reichlin,
Turner and Woodford, 2019). As for the other benefits, helicopter money is mentioned to combat
income inequality (Muellbauer 2014, cited in Dowd, 2018) and battle blocked transmission mechanism
(Durden 2015, cited in Dowd, 2018).

However, there is also a less optimistic view of the policy of helicopter money. To start with, Engert
and Fung (2017) note that central banks and fiscal authorities have other tools to deploy to reach such
or similar results. They further notice that a transfer of money from the central bank to individuals and
firms is possible to achieve even without CBDC; however, with higher administrative costs (Ibid.).

Next, Bindseil (2020) states that most of the supporters of helicopter policy with the help of CBDC
only consider the distribution of helicopter money, and miss out on the pre-condition. Furthermore,
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Armelius et al. (2018) note that in developed countries, such as Sweden, where the majority of the
households hold accounts at commercial banks, the CBDC helicopter drop might not be feasible to
implement, as private users might prefer to stick to the existing accounts at commercial banks.

Second, the money public gets from central banks is not free or extra money, as when extra money is
printed, the buying power of savings decreases (Gilbert, 2019). Gilbert (2019) means that the public
might perceive helicopter money as a permanent solution, which might cause higher inflation than
desired. Besides, the author also mentions that the behavior of people is unpredictable, and instead of
spending new helicopter money, people might instead store it, which would fail the deployed policy
and compromise the monetary and financial stability (Ibid.).

Lastly, the necessity and outcomes of helicopter drop remain discussable (Armelius et al., 2018). As
such, it is argued that helicopter money policy is a monetary weapon of last resort, as it can destroy
the currency and the whole system (Dowd, 2018). Grenville (2013) argues that helicopter money is
not monetary policy, but a fiscal one instead. Dowd (2018) points out that monetary and fiscal
institutions have been separated in most countries for a good reason to provide checks and balances in
the economic systems. In particular, central banks’ mandate includes the exchange of one asset for
another and not a mandate to hand out money (Grenville, 2013). Therefore, Dowd (2018) states that
as the central banks are not mandated to redistribute assets by giving away money to the public,
deployment of helicopter money entails a constitutional discussion about it being a mandate for
governments and parliaments. Decisions about helicopter drops have to be approved in the state budget
and shall be called fiscal policy instead (Grenville, 2013). Mancini-Griffoli et al. (2018) also
questioned the legitimacy of helicopter money policy, as the deployment of this policy would have
distributional consequences, and would compromise the independence of central banks.

All in all, despite the popularity of helicopter money discussion, Reichlin, Turner, and Woodford
(2019) conclude that it is a taboo idea today for practitioners, but remains considered by the scholars.
The authors explain that many central banks deployed unconventional monetary policies to respond to
a few of the latest crises, which resulted in the growth of the size of balance sheets. However, lately,
central banks avoid increasing their monetary base and prefer to retain good supplementary money in
monetary transmission permanently (Reichlin, Turner and Woodford, 2019). It is foreseen that
introduction of CBDC would help to distribute the helicopter money per se; however, the concept of
the helicopter money and its necessity and effectiveness is broadly discussed.

3.2.5. Impact of CBDC on financial stability

Similarly to the previous sections, there is no single established scholarly view on the implications the
introduction of CBDC would entail for financial stability. The versatility of theoretical types of CBDCs
bolsters the variety of scholarly discussions even further. Therefore, the research of CBDC’s influence
on financial stability can be divided into three large groups: a study of general CBDC’s impact on
financial stability, the study of interest-bearing CBDC’s impact and the study of non-interest bearing
CBDC’s impact on financial stability.

As such, studying CBDC’s impact on financial stability is hindered by the absence of clarity about
what the future CBDC would be in each specific economy, and what actors it would reach out to
(Central Bank Digital Currencies Working Group, 2019). Therefore, the absence of a shared
understanding of the design and application of CBDC results in the ambiguity of the effects CBDC
would bring on the demand and supply of money, as well as on credit and financial stability (1bid.).

To start with, the first group of studies reviews CBDC in its complexity. Representatives of this group
of researchers, Kim and Kwon (2019) claim that introducing CBDC account at the central bank would
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decrease the supply of private credit that is provided by commercial banks. This would raise the
nominal interest rate, which would decrease the reserve-deposit ratio of commercial banks (Kim and
Kwon, 2019). The latter would boost the probability of bank panic, in which the cash reserves of
commercial banks would become drastically shrunk, and the banks would have difficulties to pay their
depositors (Ibid.). This will undoubtedly affect financial stability negatively (Ibid.).

Ennis and Keister (2003, cited in Armelius et al., 2018) argue that forthcoming bank runs — events
when the bank clients simultaneously withdraw their traditional deposits in favor of CBDC — would
impact financial stability negatively, affect long term economic activity, as well as permanently
influence capital stock and output levels. As CBDC can allow the provision of credit to private actors,
it might compete with guaranteed bank deposits, which theoretically upon implementation of CBDC
might impact the existing banks’ set-up and financial intermediation that would have a spillover on
pricing, stability, and composition of banks’ funding (Engert and Fung, 2018; Nufio, 2018, cited in
Central Bank Digital Currencies Working Group, 2019). In particular, some researchers argue that in
theory, private actors might exchange CBDC for deposits, which would lead to CBDC ending up in
the banking sector (Meaning et al., 2018). However, in reality CBDC might be used as a relatively
close substitute to bank deposits, which decreases the chances for CBDC to end up in the banking
sector due to the theoretical layout that actors tend to rebalance their portfolio (Ibid.). To sum up,
McLaughlin (2019) notes that the fight between commercial banks and CBDC for deposits and
payment services might have considerable influence on financial stability and credit creation within
the banks.

Furthermore, it is explained by the behavior of the bank that will liquidate investments as soon as they
predict the bank run. Due to the low liquidation value of illiquid investments, the banks would
prioritize keeping more liquid assets that would be more helpful in the bank run situation. Therefore,
there would be less investment in new capital (Ennis and Keister, 2003, cited in Armelius et al., 2018).
Kim and Kwon (2019) take a similar stand with the above-mentioned authors and explain that
commercial banks take short-term deposits (liabilities) from the general public and make long term
investments. These liabilities are backed by private credit and serve as “inside money” for the banking
system. In case of a bank panic when customers try to withdraw more money than the bank can provide,
fractional reserve at the central bank and long-term investments make it impossible for the commercial
banks to meet the customer expectations. This leads to a decrease of “inside money” and can harm the
economy by bringing instability to the financial sector (Kim and Kwon, 2019, p.1). Ennis and Keister
(2003, cited in Armelius et al., 2018) come to a similar conclusion when claim that there would be
even more serious consequences on the overall economic situation if the banks would substantially
raise funding costs and would transfer the costs to the depositors (Ennis and Keister, 2003, cited in
Armelius et al., 2018). Therefore, it might be concluded that if the implementation of CBDC would
result in infringement of the supply of credit, it would mean negative effects of CBDC implementation,
as the financial stability would be undermined (Armelius et al., 2018). On the other hand, some general
research foresees that the introduction of CBDC might enhance the effectiveness and elasticity of the
payment system, which would be perceived as a positive impact (Armelius et al., 2018).

To continue with the next group of researchers that study interest-bearing CBDC, there are also
opposing views. As such, Barrdear and Kumhof (2016, cited in Kim and Kwon, 2019) argue that
introducing CBDC, the outside money, can increase stability in the financial system. Andolfatto (2018,
cited in Kim and Kwon, 2019) claims that implementation of interest-bearing CBDC would cut back
demand for cash that would promote financial inclusion. Besides, if the competition for CBDC upon
its introduction compels the commercial banks to escalate the deposit rates, it can result in an expansion
of bank deposits which is beneficial for the financial system (Andolfatto, 2018, cited in Kim and Kwon,
2019).
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On the other hand, if the CBDC would be issued in the national currency, would be account-based,
interest-bearing and available to the general public, the risk that the banking system is “short of funds”
would emerge (Kim and Kwon, 2019, p.1). It is a result of a bank run (that has already been discussed
above), which is a major risk for financial stability (Kim and Kwon, 2019). Such a change is reported
to obstruct the financial system and deepen volatility (Camera, 2017, cited in Armelius et al., 2018).
According to Smets (2016, in Kim and Kwon, 2019), introducing CBDC would only lead to emptying
deposits accounts at commercial banks and therefore narrowing the credit provision. The reasoning
behind it is as follows: if the central bank introduces an interest-bearing CBDC, both private persons
and companies may be willing to switch their deposits at the commercial banks to the central banks
CBDC, as a safer option (Kim and Kwon, 2019). Skingsley (2016, cited in Kim and Kwon, 2019, p.2)
supports this theory and suggests that a decrease in the supply of private credit can damage the banking
system and can lead to a “drain of the funding.”

Furthermore, as the bank run is perceived to be the major negative implications for financial stability,
Kumhof and Noone (2018, cited in Armelius et al., 2018) differentiate the systemic runs and runs on
individual banks. As such, the systemic run to CBDC implies that extensive run of at a certain CBDC
interest rate, and foresees that holders of CBDC would not be interested in selling large amounts of
CBDC that would meet the demand and prevent the economic consequences. In order to meet a high
demand for CBDC, the central banks might curtail the CBDC'’s interest rate if the CBDC is interest-
bearing, but even this would have restrictions, as deeply negative interest rates might be politically
unappealing. Therefore, the systemic bank runs are more challenging to be solved (Kumhof and
Noone, 2018, cited in Armelius et al., 2018). As for the individual bank runs, the commercial banks
would be able to repay the clients their deposits in CBDC as soon as the first claims appear. The
timeliness of the commercial bank’s response might prevent the following breakthrough of the bank
run, and this is yet not possible in the current bank system without CBDC. Thus, CBDC is a tool that
might allow handling individual banks to run smoother and swifter (Kumhof and Noone, 2018, cited
in Armelius et al., 2018).

The last group of researchers studies the impact of non-interest bearing CBDC. Therefore, it is argued
if CBDC would be non-interest bearing, financial institutions would be able to challenge CBDC as a
store of value by providing complete financial services (e.g., wealth management) (Armelius et al.,
2018). In this scenario, the switch from deposit accounts and traditional instruments would not be as
drastic (Engert and Fung, 2017, cited in Armelius et al., 2018). Therefore, under a crisis, the growing
demand for CBDC would not entail any risks for the system (Armelius et al., 2018).

All in all, it is useful to conclude with the Central Bank Digital Currencies Working Group (2019)
resolution that the potential effect of CBDC on the demand and supply of money — both the demand
for CBDC, traditional currency, and deposits — is still unclear and debated. The researchers also note
that it would largely depend on a combination of factors — the design of CBDC, relations with other
financial institutions, payment systems, etc. (Central Bank Digital Currencies Working Group, 2019).
The majority of scholars perceive CBDC to possess risks for financial stability, as CBDC might
compete with bank deposits, which would influence the pricing, stability, and composition of banks’
funding. Furthermore, the introduction of CBDC might lead to bank runs, which would diminish the
credit provision and might result in a decrease in the funding, which would negatively impact the
banking system.
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Chapter 4. Research methodology

This chapter presents the research approach undertaken in this study. Specifically, research strategy,
research design, sampling, data collection, and reliability and validity of the study are described.
Lastly, the ethical principles of research are offered.

4.1. Research approach

The starting point for any research is a discussion of the research approach the study undertakes.
Particularly, the research approach explains the relation between theory and empirical findings
(Bryman and Bell, 2015). The deductive research approach means that theory guides research and the
inductive approach connotes that theory is the outcome of the research (Ibid.). To best meet the goal
of this study, an abductive approach has been applied. It suggests using empirical findings as a
foundation for the theoretical framework and it is particularly advantageous for research of new
objectives (Dubois and Gadde, 2002). Specifically, an abductive approach foresees that the theory is
created in the process of abductive reasoning that takes place when reflecting on the empirical findings
and inferencing to credible explanations (Ward, Clack, and Haig, 2016). In practice, this approach has
allowed this study to simultaneously create theory and collect empirical findings. This gave a big
advantage to the research as the researcher was able to review and update the theoretical framework
to better suit the empirical findings (Ibid.).

As such, for this particular thesis aimed at exploring the potential implications of CBDC for the
conduct of monetary policy and the preservation of financial and monetary stability, the existing
scholarly theories were used to help to understand and analyze the findings. With the help of abductive
research, it was possible to examine in contrast the empirical findings with theories, as well as it
allowed to extract new knowledge from the findings when so needed.

4.2. Research strategy

This study has undertaken a qualitative research strategy, as the research is aimed at a comprehensive
understanding of a central bank’s views on CBDC’s impact on the central bank’s objectives. The
qualitative research strategy is used in studies that need to gather in-depth information about the object,
and such richness of information is attained by in-depth interviews, the study of the documents and
observations (Bryman and Bell, 2015).

Thus, the usage of qualitative strategy allowed this study to gather in-depth data about the central
bank’s studies and perception of the CBDC’s impact on monetary and financial stability, as this is best
studied by gathering the first-hand insights in the form of knowledge and views of the people in the
field. Specifically, this strategy helped to reach the study goal, as the insights and first-hand experience
of the central banks’ assessment of the impact of CBDC on monetary and financial stability were
collected.

4.3. Research design

This study has undertaken an exploratory research design. According to Yin (2014), the exploratory
approach is beneficial for studies of the equivocal phenomena, as it allows the researcher to study and
apprehend the data. Therefore, the exploratory design has permitted this study to find the existing
relationships between the CBDC and the main objectives of the central bank — to ensure monetary and
financial stability.

Furthermore, this study has undertaken the design of the qualitative case study. Case studies are
advised to be used in studies that aim to answer “how?” and “why?” research questions, and in the
research of contemporary phenomena (Yin, 2014). Yin (Ibid.) also notices that case studies allow the
researcher to comprehend perplexing reality and explore a particular case deeply, yet holding a wider
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perspective. As the research goal is to explore how the central bank plans to use CBDC for addressing
the central bank’s main objectives of monetary and financial stability, the case study would allow the
research to gather rich and detailed data that would make it possible to do an in-depth detailed analysis
of one specific case — the Central Bank of Sweden. Consequently, both research questions would be
answered specifically explaining how the Central Bank of Sweden studies the possible impact of
CBDC on monetary and financial stability, as well as how the central bank plans assess potential
implications of CBDC for the conduct of monetary policy and the preservation of financial and
monetary stability. Thus, with the help of this method, the study will focus on the analysis of the
particulars, instead of provision of generalisations.

4.4. Sampling

This study has applied non-probability sampling. Particularly, purposive sampling has been used. This
technique foresees careful selection of the case and the interviewees to assure that they are
representative to study goals and have the necessary knowledge that would help to answer the research
questions (Bryman and Bell, 2015). Therefore, the author of this study has carefully selected the case,
and the following criterias were applied:

1. The central bank has to have written goals of ensuring monetary and financial stability.
2. The central bank has to be actively studying the outcomes of the implementation of the CBDC,
preferably in the form of the pilot projects.

As a result, the case of the Central Bank of Sweden has been chosen. In particular, the Central Bank
of Sweden, the Riksbank, is the world’s oldest bank with a 350-year-old history (Sveriges Riksbank,
2019a). Founded in 1619, it has been a pioneer in the industry ever since (Ibid.). Starting with
introducing the first copper coins (1624) and issuing the first banknotes in Europe (1661) to deciding
to cut the policy rate to zero percent in 2014 and then to introducing a negative interest rate in 2015
(Ibid.). Furthermore, in 2017 Central Bank of Sweden introduced a concept of e-krona and is going to
launch its CBDC pilot project in 2020 (Sveriges Riksbank, 2019b).

4.5. Data collection

4.5.1. Primary and secondary data

There are two types of data the researchers aim to collect — primary and secondary. Primary data is the
empirical evidence collected by the researcher himself or herself (Bryman and Bell, 2015). The
secondary data, on the other hand, is the data collected by other researchers or organizations (Ibid.).
Collecting primary data helps the researcher to ensure its validity and reliability for the research
purpose (Saunders et al., 2016). This thesis has gathered the majority of its empirical findings from
the primary data. It has been particularly collected from the interviews, as according to Bryman and
Bell (2015), this data collection method allows to gather accurate and reliable information about the
knowledge and points of views of the interviewees. Thus, this allowed the researcher to gather primary
data about the interviewees’ understanding of central banks’ study of the impact of the CBDC on
central banks’ main objectives of monetary and financial stability and their views on the usage of
CBDC for addressing these central bank’s objectives.

Furthermore, the secondary data has also been collected for this research. As such, the secondary data
was gathered from web page of the Central Bank of Sweden, with the aim to get background
information about the bank’s objectives and work with the CBDC. Collecting empirical findings from
both primary and secondary sources for this thesis allowed to strengthen the findings, as well as to
increase the research reliability and validity.
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4.5.2. Qualitative interviews

Collecting data through interviews is a widely used method in qualitative studies (Bryman and Bell,
2015). Interviews make it possible to gather the points of view and perceptions of the matters the
interviewees perceive as relevant and crucial (Ibid.). Besides, interviewing is flexible and can be
adjusted during the process to follow up on the interviewees’ replies to align the interview to the
research purpose (Ibid.).

Out of the three types of interviews — structured, semi-structured and unstructured — this research has
undertaken the semi-structured interviews. Semi-structured interviews have flexible questions and the
interview guide is used to direct the conversation between the interviewer and the respondent (Merriam
and Tisdell, 2016). Saunders et al. (2016) find it to be the biggest advantage of this type of interview,
as it allows the researcher to collect deeper and richer data.

Thus, the semi-structured interviews helped this research to gather primary information and allowed
the researcher to adapt the interview questions along the way of the interview to receive more specific
answers. Specifically, the majority of the empirical findings for this thesis were collected through six
semi-structured interviews with help of the interview guide (provided in the Appendix 1). The
interviews were held in the form of physical meetings between the 7th of November 2019 to the 27th
of January 2020. All interviews were conducted in English and were digitally recorded upon the
interviewee’s consent. The length of the interviews was between 42 to 62 minutes. Table 3 shows the
list of the conducted interviews.

Table 3. The list of the conducted interviews

Interviewee | Job title Date of the | Interview details: Lengths
interview e Location
e Language
Bjorn Senior Advisor, Ph.D. at Payment | 2019-11- | Physical meeting at the | 48:39
Segendorf | Department and Analysis and | 07 Central Bank of Sweden,
Policy Unit and the Central Bank English
of Sweden

Paola Boel | Senior Economist and the | 2019-11- | Physical meeting, the | 1:02:16

Monetary Policy Department | 20 Central Bank of Sweden,
Research Division the Central English
Bank of Sweden

Karolina Professor at Stockholm’s | 2019-11- | Physical meeting at | 50:29
Ekholm University, 27 Stockholm’s University,
State secretary at Ministry of English

Finance, 2014-2017,

Deputy Governor at the Central
Bank of Sweden, 2009-2014.

Lars Senior Advisor to the Director- | 2020-01- | Physical meeting at | 1:00:03
Horngren General at Finansinspektionen 22 Finansinspektionen,
English
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Rickard Senior Advisor at the Swedish | 2020-01- | Physical meeting at the | 47:01

Eriksson Bankers’ Association 22 Swedish Bankers’
Association,
English
Pehr Wisseén | Senior ~ Advisor, Professor | 2020-01- | Physical meeting at | 42:42
Emeritus of Practice at Swedish | 27 Swedish House of
House of Finance Finance,
English

4.6. Method of data analysis

Merriam and Tisdell (2016) explain that data analysis is a series of meaning-making actions through
which a scholar encounters the meaning of the gathered data. The authors foresee that data analysis
helps to find answers to research questions by navigating between findings and concepts (Ibid.).

As such, the author of this thesis has paid particular attention to ensure that the data analysis has been
structured properly. To start with, the conducted interviews have been transcribed, carefully read, and
later the ideas and thoughts of the interviewees were coded. Later, similar points of view were
classified into themes. Additional careful reading allowed to establish the relationship between the
themes, which were later divided into different categories. Finally, the themes and categories were
presented in the Findings chapter and further analyzed in the Analysis chapter.

4.7. Quality of research
In order to be considered of high quality, the findings of research should be valid and reliable (Bryman
and Bell, 2015). Therefore, this section takes into consideration the aspects that help to ensure the
quality of the research.

4.7.1. Validity

The validity of the research is “the integrity of the conclusions that are generated from a piece of
research” (Bryman and Bell, 2015, p.50). There are two types of validity: internal and external. As
such, internal validity is meant to prove that the results were caused exclusively by undertaken steps
in the research (Trochim and Donnelly, 2001; Hansson, 2007).The external validity, on the other hand,
aims to show that study findings can be generalized (Ibid.).

Therefore, the author of this research has ensured that the data collection, data interpretation, and data
analysis were conducted in a methodologically correct way that would ensure the internal validity.
Besides, the interviewees have received the transcribed interviews for the final check to ensure that
there were no misunderstandings or misuse of the interviewees’ answers. Furthermore, this study has
also used different methods to collect data on the research same topic. This data triangulation has been
used to ensure the external validity of the research.

4.7.2. Reliability

Reliability is the overall consistency of a study that ensures that another study would provide similar
findings under the same conditions (Trochim and Donnelly, 2001; Hansson, 2007). As such,
Denscombe (2014) states that a study is reliable if its results might be repeated by a different researcher
that would use the same theories and methods. Morse et al. (2002) suggest using the following
verification strategies to ensure reliability: methodological coherence, sampling sufficiency,
developing a dynamic relationship between sampling, data collection and analysis, thinking
theoretically, and theory development.
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To increase the reliability of the study, the author has explained and provided arguments for the choice
of the topic of the study, the research questions, case selection, as well as all theoretical and
methodological choices. Besides, the verification strategies provided by Morse et al. (2002) have been
used too. As such, the author established a unified research frame to ensure methodological coherence:
the research questions are coupled with the methods, findings, and analysis. To sustain this
requirement, the research questions have been changed a few times. Next, this study ensured that the
selected interviewees possessed the knowledge of the research topic, as well as foreseen that the data
of high quality has been collected from a few sources, which allowed to reach data saturation. Third,
this study has collected and analyzed data simultaneously to ensure that the new knowledge interacted
with the already existing knowledge. Fourth, the author has thought theoretically when collecting data
and applied a multi- and macro-micro perspective; this helped to verify the gathered data. Finally, the
theories in this research were developed with the help of the findings of this study.

4.8. The principles of ethical research

As this research used interviews as the method of data collection, it has been important to follow the
four principles of ethical research, defined by Bryman and Bell (2015). To start with, this study aimed
at not invading the privacy and values of the respondents, as advised by Bryman and Bell (2015). At
the beginning of the interviews, the author has informed the interviewees that they could skip
answering any question(s), and could terminate the interview when desired. Besides, the interview
questions were carefully worded to only seek information about organisational thinking, and not
required sharing personal views and values.

Secondly, the author has not deceived the interviewees by making them think that the research is
something other than what it is (Bryman and Bell, 2015). Particularly, this has been achieved through
informing the interviewees about the scope and aim of the study in the initial invitation email, and at
the beginning of each interview.

Furthermore, the research aimed at not harming the interviewees, either emotionally or physically, as
explained by Bryman and Bell (2015). The interviewees were informed that this thesis is going to be
published online, and they were given an option to stay anonymous at the individual or the
organistional level if so desired.

Finally, the researcher has paid particular attention to acquiring informed consent from the
interviewees regarding the interview techniques. Specifically, the interviewees were asked whether the
interview can be recorded or not. Besides, the purpose of the recording was solemnly for the
transcription of the findings.
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Chapter 5. Empirical findings

The following chapter displays the empirical findings that were collected during the interviews with
the key informants that were carefully chosen due to their possession of the reliable and representative
knowledge about the topic, and from the study of the secondary sources.

5.1. Studies of e-krona’s monetary policy implications

As informed by Paola Boel, the Central Bank of Sweden started its work on CBDC informally in 2016,
and formally in 2017. Since then there has been a group within the Central Bank of Sweden who had
to work specifically on the e-krona project. According to the information gathered during the
interviews, the Central Bank of Sweden has summarized the conclusions of their study of e-krona in
two e-krona project reports in 2017 and 2018, and a special issue of the quarterly journal, the Economic
Review journal, in 2018. Besides, a number of presentations has been made both by the Central Bank
of Sweden’s employees who are doing their own scholarly research as there is not much such scholarly
research available, as well as the economic consultants.

Bjorn Segendorf has added that the Central Bank of Sweden has also been engaged in international
cooperation through the working groups within the Bank for International Settlement and the European
Central Bank, as well as through bilateral exchanges with other central banks.

As stated by Bjorn Segendorf, in 2018 the Central Bank of Sweden has focused on the research of the
impact of central bank’s money on confidence in the money and banking system, public good aspects
of central bank’s money, and the role of CBDC in ensuring that CBDC works as a well-functioning
unit of account. As for the current research focus, the interviewee has mentioned that they are looking
into competition aspects of the CBDC and liquidity provision of CBDC since issuing CBDC may mean
that the Central Bank of Sweden might need to review the collateral policy.

As for the ongoing actions, two processes were listed by Lars Horngren: a governmental inquiry into
payment systems in general, where e-krona is just one of the issues on the agenda, and the Central
Bank of Sweden’s development of the IT solution for CBDC. As such, the current challenge the Central
Bank of Sweden faces is the parliament’s involvement in ensuring the mandate of the Central Bank of
Sweden is not changed by introducing an e-krona. Bjorn Segendorf has explained that the Central
Bank of Sweden wrote a petition to the parliament in late April-early May 2019 asking for a broader
investigation into the future role of the state in the retail payment market and the monetary system and
into what the role of the Central Bank should be. At the time of the interview, the Minister of Finance
was drafting a mandate for such an investigation. Lars Horngren also added that the next step for the
government would be to appoint a commission that would look into the problems Sweden has at the
moment, possible solutions to the problems and if e-krona can be a part of the solution. The interviewee
asserted that the spectrum of the problems is very broad: from the supply of the cash in the country to
what happens if cash disappears and what the government should do in crises and wars to guarantee
that people will be able to make payments. Horngren believes that this is a logical approach to such a
major reform and that e-krona most probably will be a part of the solution.

Bjorn Segendorf emphasized that CBDC is a much broader issue than what just a Central Bank can
answer. CBDC, according to Segendorf, is partly economics, partly politics. Lars Horngren in his
interview also acknowledged that “CBDC issue is on a very high level of principle.” Horngren clarified
that it involves the role of the government in society, organization of the financial system and the
distribution of influence between the government and private parties.

The next challenge that came up during the interviews is the ongoing procurement for an external
technology provider, which is also the next step in the e-krona project. Bjorn Segendorf warned that
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he cannot talk much about it, but the aim is to start the development work for building a platform for
e-krona early next year. However, Segendorf added later that it is still unclear how it will be tested in
the pilot project. Two months later during the interview with Rickard Eriksson, it came to light that
the IT provider was procured and that development work had started. This has been also confirmed by
the publication of the website of the Central Bank of Sweden. As such, the Central Bank of Sweden
has procured an external technology provider to develop an isolated test environment based on the
Distributed Ledger Technology (DLT) for the e-krona pilot project, which aims to test the e-krona
concept for the general public and diverse security challenges. This project is planned for 2020-2021
and may be prolonged into a full-scale e-krona solution (Sveriges Riksbank, 2020).

Discussing the priority of IT solutions for the study of the CBDC’s impact on, an interesting idea has
been expressed by Bjorn Segendorf who pointed out that:
“A lot of central banks started with technology, what can possibly be done with technology.
You can see some experiments and pilots and so on being out there, and now they started
switching to analytical work. But we started with what problems would be possible to solve
with the CBDC, what should it look like. We started analytical work to get some lead on what
we should try to build with the technology.”

When it comes to the study of the design of the e-krona, there is no unified opinion among practitioners
on whether e-krona should be account-based or value-based, based on blockchain technology or
something else. Rickard Eriksson started the discussion by telling that Sweden has already had
something like a value-based e-krona — a cash card. The project that never took off and cost the bank
that implemented it at least a billion Swedish Krona. Eriksson asserts that if somebody would like to
implement the value-based e-krona, the easiest way to do so would be by borrowing the cash card
technology. However, the interviewee does not see a reason for implementing a value-based e-krona
as there will be no demand for this product. Lars Horngren confirmed that according to his knowledge
the Central Bank of Sweden is working on the non-account based e-krona, but in his opinion, there is
no demand for it. Horngren explained that everyone in Sweden already has electronic means of
payments, including bank accounts and Swish. The Swedish payment market is a very tough market
to enter. And in the interviewee’s opinion, the Central Bank of Sweden does not have a business case
for the non-account based e-krona.

Rickard Eriksson argued that if CBDC is not value-based, then it is just an account at the central bank
instead of the commercial bank and it is not something new. Paola Boel confirmed in her interview
that most of the researchers seem to be converging to talk about potential CBDC as a universal account
at the central bank. In this way CBDC will not be based on the blockchain and will not be anonymous;
it will just be an account at the central bank.

However, Lars Horngren warns that if the Central Bank of Sweden chooses an account-based e-krona,
it will be a radical reformation of the financial system. The argument he uses is that it is impossible to
implement CBDC on the national level. Lars refers to the announcement Central Bank of Sweden
made on January 21, 2020, where Central Bank of Sweden informed that they were joining the forces
with the Bank for International Settlements, Bank of England and some other banks in order to look
into abroad-based consequences of introducing CBDC.

When asked a question about the characteristics of e-krona, Bjérn Segendorf explains that the concepts
of account-based and value-based e-krona are not very good. In his eyes, it is better to discuss a kind
of CBDCs that can be balance-based (like a balance in the bank account) and token-based. Segendorf
further explains that the suggested balance-based CBDC could both be like e-money and could be like
deposits. The interviewee said that regardless of how much one tries to separate the concepts, there
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would be overlap because some of the balance-based and token-based CBDC can be classified as e-
money according to the Swedish legislation. Bjorn Segendorf continued that this does not matter
because the most important part is to have information in the database and the way it is structured.
Therefore, in Segendorf’s opinion, it does not matter if CBDC is a balance-based or token-based, as
they would have the same consequences and the effects.

To sum up this section, it is worth referring to Bjorn Segendorf who concluded an interview with an
insight:
“You can basically build whatever you like with whichever technology you like. The technology
that you choose and exactly how you design CBDC — balance-based or token-based — does not
really matter, it is other properties that matter. It is whether you give it an interest rate, it is
how people can access it. Those things that really matter, not an underlying technology.”

5.2. Impact of introduction of CBDC on quantitative easing

According to Bjorn Segendorf, the only way e-krona could change the way the Central Bank of Sweden
conducts quantitative easing is if it will not have an interest rate. The interviewee explained that if
CBDC would have a zero interest rate, it would eliminate the ability of the Central Bank of Sweden to
by quantitative easing impose negative policy rates (the process is explained in more detail in the
subchapter 5.3). At the same time, Bjorn Segendorf informed that if e-krona would have an interest
rate, then it would not change the current situation.

Karolina Ekholm has summarized that in her opinion, e-krona would not affect the monetary policy of
the Central Bank of Sweden. The only way it can potentially affect monetary policy is regarding the
extent to which the policy rate could go below zero, which will be conditioned on getting rid of cash.
Therefore, in Karolina’s opinion, e-krona would not affect quantitative easing, and the Central Bank
of Sweden would carry out this policy the same way it does now. The interviewee has further specified
that the Central Bank of Sweden purchases government debt in the financial institutions at the
secondary market, and not directly from the debt office. They pay with central bank money today, and
this money is charged with a negative interest rate. Karolina believes that the Central Bank of Sweden
would probably still carry out this transaction in the same way that it does now.

Rickard Eriksson thinks that introducing CBDC would make no difference for quantitative easing. He
explains that when the Central Bank of Sweden buys government bonds it pays with money in its
account, namely RIX-account. Since CBDC is just an account at the Central Bank of Sweden, there
are already users who have accounts at the Central Bank of Sweden (in total around 30 accounts). RIX-
account is CBDC in practice, continues Rickard. The only difference in his view is that nowadays only
commercial banks have access to these accounts. And the question he seems to think is relevant is if
everyone should be able to have an account at the Central Bank of Sweden. A similar view on
quantitative easing is also expressed by Pehr Wissén. He claims that the main goal of buying securities
on the market is to provide liquidity and if there is a general public with CBDC on the market or only
commercial banks with their RIX-accounts, it would not influence the efficiency of the Central Bank’s
quantitative easing program.

Another topic brought up by Lars Hérngren is adherence between quantitative easing and hitting the
technical lower bound as a result of introducing CBDC. Lars Hoérngren argues that having more
negative rates would function as a substitute for quantitative easing. Lars explained that monetary
policy works via interest rates. The Central Bank of Sweden buys government bonds in their
quantitative easing program, so if the central bank wants to affect yield of a 10-year bond, it would
lower the overnight policy rate, and check the yield curve afterward. If the yield curve is still too much
upwards sloping, the central bank would start buying the 10-year bonds to affect a 10-year rate, which
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would raise the price and lower the interest rate on 10-year bonds. This change is expected to be
transmitted to other rates, e.g. to lower mortgage rates and rates on copper bonds, and expands demand,
but, according to Lars, not always does so.Thus, Lars Horngren argues that if the central bank can
lower the starting point of the yield curve (maturity one, day 1), then with the same slope of the yield
curve it can achieve a lower 10-year rate without doing quantitative easing. Moreover, it can be done
in “the traditional way,” namely by only affecting the rates that the central bank directly controls — the
short-term policy rates.

5.3. Impact of introduction of CBDC on the lower bound of the policy rate

As for the perceived influence of e-krona on the lower bound of the policy rate, Paola Boel has argued
that there is no consensus among economists yet. Specifically, Paola Boel noted that the scholars who
believe that CBDC is a substitute to cash think that it should not pay interest. At the same time, the
other group of scholars thinks that CBDC should pay interest. In particular, Paola Boel mentioned that
it is mostly monetary policy people who think of CBDC as an additional policy instrument. Thus, they
believe that it is important for the CBDC to be able to pay interest.

Likewise, Bjorn Segendorf has pointed out that the impact of CBDC on the lower bound of the policy
rate depends on the type of CBDC that will be implemented. As mentioned in the previous chapter, if
CBDC would have a zero interest rate, this zero interest rate would also be a zero bound for the long-
term nominal interest and would eliminate the ability of the Central Bank of Sweden to by quantitative
easing impose negative policy rates. Bjorn Segendorf further explained that since a long-term nominal
interest rate is a function of a short-term nominal interest rate up to this long-term point, therefore if
the interest rate on CBDC is zero, the long-term nominal interest rate cannot go beyond zero either.
Bjorn Segendorf has concluded that the effective or zero lower bound would affect the long-term
interest rate and would hurt the Central Bank of Sweden’s ability to conduct monetary policy. Then
the Central Bank of Sweden would have to come up with some other kind of friction that would
discourage people from moving all their assets into CBDC. Therefore, the current model of conduction
of monetary policy would change, and will no longer follow the chain: setting a policy rate -> setting
lending interest rate -> setting deposit interest rate in the bank.

However, Bjorn Segendorf thinks that CBDC should have an interest rate. The interviewee perceives
that in case of Sweden an impact on the nominal policy rates from introducing CBDC would be only
marginal, if any. This is explained by the fact that the Central Bank of Sweden will still provide cash
in the extent that is demanded on the market, and if people would want to move their bank deposits
somewhere else, there are other alternatives than CBDC (e.g., government bonds, foreign assets, Libra
if it is ever on). Moreover, if CBDC would have an interest rate, this interest rate is most likely to be
more or less equal to the Central Bank of Sweden’s policy rate and that rate is almost always lower
than bank deposits. So, it seems implausible that people would want to take out money from the bank
deposit and put it into CBDC that gives an even lower interest rate. Thus, this means that CBDC will
not change the game very much.

Next, Paola Boel has informed that there is also a view that CBDC should pay a negative rate in order
to try to avoid a zero lower bound. However, for Paola and some others, it is not clear if this instrument
is to pay a negative interest rate potentially, and how many people would want to use it. Boel explains
that if people can still use cash, they would prefer to use cash or other short-term assets like government
bonds to avoid negative interest rates. As long as those alternatives pay a higher interest rate, people
would try not to hold CBDC if it pays a negative interest rate. Karolina Ekholm echoes this opinion
and thinks it could be inefficient if the coins and notes would still be in use. In Karolina’s view,
monetary policy pursuing having negative policy rates would face limits when people start holding
cash that has a zero interest rate. In the interviewee’s opinion, this may not be a problem for Sweden,
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as it has so little cash in circulation that having more cash going around may be a good thing. Thus, in
terms of efficiency of monetary policy, it would only work if the Central Bank of Sweden would get
rid of cash, summarized Karolina Ekholm.

Lars Horngren points out that there is one aspect in this discussion that is often overlooked in the
academic papers, namely a public relations aspect. Lars points out that commercial banks were not
able to enforce a negative interest rate on their customers, and it is unclear if the Central Bank of
Sweden will be able to enforce a negative interest rate on citizens. In Lars’s opinion, if the Central
Bank of Sweden chooses to target households and individuals, it somehow will need to tear the interest
rate so that they can apply them to different categories of account holders.

Furthermore, Lars Horngren thinks that introducing CBDC will make it easier to lower a lower bound,
but not without limitations and practical issues concerning setting up different interest rates on
different types of accounts. He mentions a discussion on the bank runs and what happens if a demand
for e-krona increases. In such a situation the Central Bank of Sweden can change an interest rate, but
then it will have to have a different interest rate on e-krona than an official monetary policy rate. If the
Central Bank of Sweden would want to set another rate to restrict a demand on e-krona, then it will
have two monetary policy rates. In Lars’s view, it may work, but from the report the Central Bank of
Sweden published, it was not clear how. Most probably in this scenario, the Central Bank of Sweden
would need to turn down the cash, continued Lars. It would be another matter that the Central Bank of
Sweden would need to face: groups in society that do not like digital things. However, Lars concludes,
this is not how the Central Bank of Sweden promoted CBDC. CBDC is not a replacement for cash, it
is a supplement to cash. Thus, if cash is still circulating, the above-mentioned concerns will not be in
place.

When it comes to lowering the lower bound further, Rickard Eriksson affirms that the Central Bank of
Sweden can do it, but it does not need to have an e-krona for that. It just needs to do a way over for
cash and then the negative policy rate set by the Central Bank of Sweden will work for the whole
system directly. The interviewee explains that by using RIX accounts, the Central Bank of Sweden
can set the negative policy rate that will be transferred to the commercial banks’ RIX accounts and
then spread throughout the whole system up until the end customers.

If the Central Bank of Sweden introduces an e-krona, then instead of having an account in the
commercial bank and the commercial bank having an account at the Central Bank of Sweden, the end
customer would have an account at Central Bank of Sweden directly. Thus, a negative interest rate
will be transmitted directly to the end-user, omitting the existing chain of setting a policy rate that is
transmitted to the lending interest rate and, in turn, to the deposit interest rate in the commercial bank.
Interviewee concluded that it may be a good idea but then the Central Bank of Sweden would need to
quit the cash completely, as without cash it is possible to have a very low-interest rate and with cash,
there is a boundary of zero interest rate. So, in Rickard’s opinion, that should be the question and not
the e-krona.

Furthermore, Bjorn Segendorf has pointed out that Sweden has had negative interest rates since 2015,
thus, zero lower bound is not applicable anymore. Bjorn suggests using the term effective lower bound
instead. It was also confirmed by Paola Boel who mentioned that previously scholars used to talk about
a zero lower bound, while now they talk about an effective lower bound that is not necessarily zero
and can be a bit lower. The interviewee also provided an example of a firm with a large amount of
cash and a bank account that has been charged with a slightly negative rate. This company might decide
not to withdraw the money from the bank, because cash is inconvenient, and there are not many more
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alternatives. However, Bjorn Segendorf warned that if really low-interest rates are applicable, then
people will find other money alternatives.

As stated by Karolina Ekholm, in Sweden commercial banks have a zero interest rate on current
accounts. If the central bank would introduce a negative interest rate, it would be only for large
deposits. In order to keep their returns intact, the commercial banks would increase other fees instead,
but there is also a limit to that. Afterward, the commercial banks would have to start charging a
negative interest rate, and Karolina guesses that people will get upset and start moving into cash, which
might be good for Sweden (e.g., for the elderly in the North) and will not be a major problem for the
economy. However, the interviewee has concluded in the end that she expects the Executive Board on
the Monetary Policy Committee to be hesitant in putting the policy rate at the level where the banks
start to introduce negative interest rates on deposits.

5.4. Impact of introduction of CBDC on the monetary transmission mechanism

As for the influence of CBDC on monetary transmission mechanisms, Pehr Wissén initiates a
discussion by saying that this is a valid question to ask but is very hard to answer. Bjorn Segendorf
has explained that in theory, the CBDC can strengthen the transmission mechanism in a way that
people would be more directly influenced by the central bank’s policy rate. Thus, if people hold CBDC
and there is an interest rate on it, they could face that interest rate change instantly and they could feel
its strength. If people have money on the bank account, they only experience the commercial bank’s
interest rates and that is more of the indirect relationship between the interest rate that people meet and
the central bank’s policy rate.

Rickard Erikson does not expect any big effect on the transmission mechanism from introducing
CBDC. He reasons as follows: now the Central Bank of Sweden is setting the interest rate to the banks
and the banks are setting interest rates to the public. If the public instead had CBDC account at the
Central Bank of Sweden, then it could have some effect on the margin. The interviewee explains that
if the interest rate is raised today, it will be raised on the CBDC account also today. Otherwise, it may
take some time before it goes through to the end customer. Rickard thinks that transmission to deposits
could be a bit faster only if people had a lot of money on their CBDC accounts. In case people have
just a little bit of e-krona on their accounts, then those who have an e-krona account will be affected
fast and others a bit slower, depending on how fast the banks react towards their customers. This idea
is also seconded by Bjorn Segendorf who thinks that transmission mechanisms can be strengthened if
people have a lot of money on their CBDC accounts.

Likewise, Paola Boel pointed out that if CBDC is not used or used in the limited ammounts, it would
not affect the transmission mechanism. However, if it is used, the effect on the transmission mechanism
would depend on the structure of the banking system. If the banking system relies a lot on deposits in
order to issue loans, and CBDC causes bank intermediation (so fewer people are putting money into
deposits in the commercial banks, instead of moving them to the central bank), then deposits will
decrease and loans will decrease. That would be an issue for the transmission mechanism to loans.
Paola Boel has also explained that if instead, the bank borrows from the market in order to issue loans,
then there will not be a big effect.

In her interview, Karolina Ekholm has expressed that if the central bank would offer worse conditions
than the commercial banks, that would be sort of pass-through from how they put an interest rate to
households but it is still unclear whether it would be faster. Karolina claimed that pass-through is
already high, except for the situations with negative policy rates, because the banks are reluctant to put
negative interest rates on the deposits. But in normal times when the policy rate is in positive territory,
there is typically a very close correlation and Karolina does not perceive it to be a big issue regarding
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the transmission. Besides, Karolina informed that lending and exchange rates are more important for
transmission, and these are not going to be affected by CBDC.

Next, Pehr Wissén is not sure in what way introducing CBDC would affect the transmission
mechanism either. However, he points out that in his opinion speeding up a transmission mechanism
is not the main reason why the Central Bank of Sweden is planning on introducing CBDC. So that
should not be a concern while considering this matter.

Lars Horngren thinks that it is hard to evaluate the influence of introducing CBDC on the transmission
mechanism as it depends on the model and assumptions in the model, including what are the channels,
how does it work, the substitutability between the different assets. The interviewee thinks that it is
possible to build a model where the pass-through is made more effective, but it still will be hard to say
that the parameters in that model are estimated correctly. One cannot estimate a parameter in the model
with CBDC because there has never been CBDC, so it will be an assumption, not an estimate.
According to Lars, depending on what is assumed, the model would generate different results.

As for the transmission channels that would be affected the most, Paola Boel thinks that the biggest
effect on the transmission mechanism would be from the interest rate on CBDC to the interest rate on
the deposit rate for banks, because if the bank still wants to attract a deposit, it cannot pay an interest
that is lower than the ones on CBDC. Paola Boel perceives that as consumers will have a choice
between depositing in a commercial bank or CBDC account in the central bank, the account in the
commercial bank would need to pay interest as high as the one in CBDC in the central bank, otherwise,
people would put their money in CBDC. Therefore, Paola argues that the moment the central bank will
change the interest rate on CBDC, it should be reflected right away on the interest rate on the deposit
account of the commercial banks. Paola Boel mentioned that the other channels for the transmission
mechanism, such as exchange rate, asset and other, would probably not be affected much.

5.5. Impact of introduction of CBDC on “Helicopter money”

According to Rickard Eriksson, introducing CBDC would not make any difference for enabling a
helicopter money policy. In his and Paola Boel’s opinion, it is possible to implement helicopter money
with or without CBDC. In particular, as the Swedish Tax Office (Skatteverket) already has information
about bank accounts of the majority of taxpayers in Sweden, it would be easy for the Central Bank of
Sweden to implement transfers through the Skatteverket.

In Pehr Wissén’s opinion, introduction of CBDC could make it easier to implement helicopter money
from a purely administrative point of view. For it to work, everybody would need an account at the
central bank, and it will be mandatory. Lars Horngren discusses this idea further and explains that for
helicopter money to work the government would need to have a compulsory e-krona account for every
citizen.

However, Lars Horngren and Rickard Eriksson believe that the real question is the choice of whether
the Central Bank of Sweden should give money to the government or households directly, as the
decisions in this sphere are the government’s mandate and are not a part of the Central Bank of
Sweden’s narrative. Thus, according to Bjorn Segendorf, helicopter money policy is “out of the
question,” as it is illegal for the Central Bank of Sweden to give away parts of the balance sheet.
Besides, the interviewee commented that it would be fiscal policy, which is the responsibility of the
Ministry of Finance and the government. Lars Hérngren has further explained that helicopter money
is not a monetary policy, but is a fiscal policy financed directly by the central bank via short-term
borrowing. Horngren argues that this policy would not be more effective than fiscal policy. In Lars’s
view, it is unconstitutional and unacceptable that the Central Bank of Sweden would start spreading
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government money directly to households. Lars Horngren takes this matter further and suggests that
the parliament can themselves decide to raise certain social payments (e.g., children’s allowances),
and does not have to ask the central bank to pay the allowances directly to households. According to
the Swedish constitution, those decisions should be taken by parliament as a part of the budget process.

Furthermore, Karolina Ekholm has also pointed out that the main concern here is whether the Central
Bank of Sweden would have a legal mandate to pursue helicopter money policy, and if the Central
Bank of Sweden pursues this policy, it needs “to be desperate to even consider such an act,” according
to Karolina. As for other considerations, the interviewee is not sure about the possible options there.
As such, Karolina explains that the Central Bank of Sweden can create accounts for all people and
entities in Sweden, and then, in theory, it would be possible to increase the number of every account
with zero, or with some amount, as an example. In this way, the helicopter money policy
implementation is easier with the CBDC than with the notes and coins. However, there is a practical
issue in this regard, as reported by Karolina, the distributional aspects, i.e. the insurance that the central
bank would do this in a fair way so that everyone gets as much as everyone else. If this is overlooked,
the central bank would be making some people richer than others and it would be a very uncomfortable
situation for the central bank, in the opinion of Karolina.

Another topic brought up by Lars Horngren is that there is a fundamental misunderstanding about
monetary policy being quantitative based. Lars explains that there is a notion that if you give people
more money, they will spend more money. But monetary policy is not quantity based, it is interest-
based. So, according to Lars, unless the interest rate is changed, nothing would change, i.e. people
would not demand more cash just because the central bank can give them cash. People would give the
cash back to the commercial banks and the commercial banks would give it back to the central bank
and the central bank would be back to where it has started. Maybe someone would have spent more.
But they would have spent equally more if the government would have transferred the money to their
commercial bank or tax accounts. Lars points out that there is nothing special in the fact that the central
bank would do the transfer. Lars suggests that many academics do not understand this and that they
are still “in the textbook mode of monetary policy” where one would shift the supply of money. But
in reality, central banks do not shift the supply of money, they change the interest rate, proclaims Lars
Haorngren.

Furthermore, when it comes to the helicopter money concept, Lars Horngren emphasizes that it is
explicitly stated in the current and the new Sveriges Riksbank Act that helicopter money is a no-go
policy for the Central Bank of Sweden. So in this sense helicopter money is a very academic concept.
And according to Lars, it should stay in the academic sphere in the future. Pehr Wissén picks up the
topic of academics being concentrated on the theoretical aspect of monetary policy and indicates that
he has never heard anyone seriously discussing helicopter money among practitioners in Sweden. In
his opinion arguing for the helicopter money is trying to solve another problem that does not exist.

5.6. Impact of introduction of CBDC on financial stability

As for the influence of introduction of CBDC on financial stability, Paola Boel has stated that there is
no shared understanding of this matter either. As such, one group of people thinks that CBDC will be
just another safe asset. As the short-term treasury bonds are already safe assets and they are quite
liquid, these people do not think that CBDC would make a big difference. However, the other group
of people, including Paola herself, put the financial stability concern on the agenda. In fact, Paola is
amidst the research of the risks for financial stability now and does not have the results yet.

Pehr Wissén belongs to the first group of experts who do not think that introducing CBDC would
propel bank runs. He reminds that Sweden has deposit insurance in order to just avoid bank runs. It
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works now and in Pehr’s view, there is no reason why it should not work with central bank accounts.
The only logical reason why there could be some sort of run, according to Pehr, is if people would
have more than 100 000 EUR on their account and would like to cover the rest. So, it would be logical
for them to move the surplus money to the central bank accounts. Pehr concludes that it would be sort
of a bank run and adds that normally people with that kind of money do not have them in their deposits
and prefer to invest in securities, stocks or investments abroad, so bank run is not a problem.

Karolina Ekholm also expects CBDC to bring risks to financial stability. In fact, the interviewee
perceives it to be quite an obvious weakness or drawback with CBDC. Karolina means that in ordinary
times that would not be an issue but in the situations when there was financial distress that involved
one or more banks, one can easily see how people would be more secure by moving their funds to the
central bank accounts. This would also entail that viable financial institutions would lose much of their
funding that day they have difficulties of creating and upgrading. Later on, Karolina Ekholm specified
that in Sweden the banks do not rely on deposits completely. They have a large share of market
funding. But still, for Swedish financial stability, they would be worried about the ability to fund
themselves in this wholesale funding market. So, if it was an issue, that they would need to pay more
and more to fund themselves, and then that would spread, so that their customers would withdraw their
money from their deposits. In Karolina’s opinion, this could be very messy, and that is why it is an
issue many are concerned about.

Another interviewee, Bjorn Segendorf, when asked about the impact of CBDC on the supply of credit
and financial stability, has started by mentioning that the Central Bank of Sweden looks into e-krona
for transactions, i.e., for people to be able to make payments, and not for the increase of the supply or
store of value keeping. There are many other saving products, and surely CBDC can be used as a store
of value. Bjorn continues, if CBDC would have an interest rate and even if it would not, it is most
likely to give a lower interest rate than bank accounts. Therefore, the interviewee perceives that the
competition to bank deposits from the e-krona will be simply that some people will hold the e-krona
to make the payments, and more professional actors would seek a diversification effect from e-krona.
If they hold a portfolio of assets and the Central Bank of Sweden introduces a safe asset with a low-
interest rate, a diversification effect will be visible. Besides, some actors might want to hold an e-krona
to have a liquidity buffer.

Pehr Wissén also holds to the idea that the conversion from the bank deposits to the central bank
accounts to the extent that commercial banks would lose all their deposits, would depend on the rates
the central bank sets on their deposit accounts. If the central bank pays a lower interest rate on deposit
than the commercial bank, then in Pehr’s opinion people would want to keep their money at the
commercial banks. So, Pehr concludes that if the central bank does not compete with the commercial
banks, there will not be a problem.

Next, Bjorn Segendorf has referred to the theoretical literature, e.g. Andolfatto and others, who have
tried to model the impact of introduction of CBDC on the financial system and reached the following
result: if the banking sector is oligopolistic from the start and the competition in the banking sector is
limited, then introducing CBDC induces the banks to increase interest rates on their deposit accounts
making people depositing money into bank accounts. Therefore, Bjorn Segendorf summarizes that it
is not necessarily that CBDC will hurt bank deposits. It will depend on how the market actually works
out in each specific country. According to the interviewee, in many countries, including Sweden and
other Nordic countries, the bank system is dominated by a small number of large banks (e.g., 4-5 banks
in Sweden, one bank in Denmark, one bank in Finland, and 1-2 banks in Norway). Given that countries
have a very concentrated banking system, if those theoretical results hold, the e-krona might not at all
have a negative effect on bank deposits.
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Considering the case of Sweden, Rickard Eriksson suggests that if the public puts a lot of money from
deposits to the accounts at the Central Bank of Sweden, then the banking system will be short of funds.
However, that does not have to be a problem if the Central Bank of Sweden will put the money into
the banking system again. Rickard informs that there are some technical obstacles because of the
liquidity coverage regulation but it can be resolved, as long as the Central Bank of Sweden sends
money back to the system and does not hold a lot of cash. If it does, it would be a process opposite to
quantitative easing — putting a lot of cash out of the economy.

Further, in his interview, Lars Horngren raises what in his opinion is the core issue: how the Central
Bank of Sweden sees its responsibility in terms of stabilizing the bank’s funding. This is about the
lender of last resort function. According to Lars, the Central Bank of Sweden argues in its report that
if the system-wide bank run happens, the Central Bank of Sweden will supply an unlimited amount of
reserves to banks. Rickard Eriksson thinks in the same way. Rickard starts by reminding that the
Central Bank of Sweden operates in the context of the inflation target with the goal to keep monetary
policy on track. He then suggests that if something that would make a monetary policy very restrictive
happens (like all banks losing all the money, so that they cannot lend any money to anyone), then the
Central Bank of Sweden should put money back into the system. Lars Horngren derives that in this
way bank run is not an issue but it is not clear what has been achieved: the country ends up in the
situation where the public finances the Central Bank of Sweden and the Central Bank of Sweden
finances the banks.

Lars Horngren claims that the structural changes in where people keep their savings are more important
than the aspects of the run, namely, that people will start moving their savings to the Central Bank of
Sweden and that banks will have fewer deposits fundings. As a result, the Central Bank of Sweden
will end up with the liabilities. And the Central Bank of Sweden cannot have liabilities without having
assets. So, the question Lars brings up is what assets the Central Bank of Sweden would hold. Lars
also mentions that in the Central Bank of Sweden’s report presented to Finansinspektionen this
discussion is absent and, in his opinion, it needs to be developed in the next version of the report.

Reflecting on the bank-runs further, Bjorn Segendorf informed that if people are afraid that their bank
might become insolvent, they will have an incentive to withdraw their deposits from that bank and
move it somewhere else. Karolina Ekholm has agreed and pointed out that bank runs happen when
people are afraid that the institution is going to fail, even if banks offer high returns. She concluded
that when a person is going to lose a deposit, it does not matter if there are higher interest rates
elsewhere.

Due to this, as informed by Bjorn Segendorf, some experts, including the practitioners of the Central
Bank of Denmark, have argued that introducing CBDC could make the banking sector less stable and
less robust because if people lose confidence in their bank, they could run into CBDC. However, Bjorn
Segendorf does not agree with this standpoint and does not think that CBDC changes the situation
drastically. Moreover, the interviewee informed that now for the first time there is a consensus among
central banks that bank runs are not an issue, and this argument for a low scale bank run has been
overblown. He further explains that if we look at the individual bank, a consumer can already today
withdraw the deposit from that bank and go to another bank almost in real-time. Therefore, individual
banks are already living in this instant bank-run world. The interviewee means that the CBDC would
only be an escape route if people simply lost confidence in the whole banking sector. In those cases,
there are also other assets that they can run to government bonds, tax authorities accounts, and abroad
assets. Bjorn Segendorf continues with his statement that if people lose confidence in the banking
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sector, there are other underlying political questions about the role of the state: is it to lock people into
that banking sector they no longer trust or is it to offer them some other way to go?

Another concern that emerged in the conversation with Lars Horngren is that if the country wants to
introduce CBDC, it has also look at the banking regulations and the role of banks in society. That is
something that Sweden as an EU member state does not control. According to Lars the possibility of
introducing CBDC needs to be put in the international context and analyzed in conjunction with other
countries. He gives an example of supposedly Finland who was to introduce an e-euro nationally. As
a result, the ECB would not be very happy about that, nor will the Finns be. Lars continues that unlike
Finland, Sweden has its own currency and can rewrite The Sveriges Riksbank Act, but it will be done
only unilaterally. So, in Lars’s view, the discussion about introducing CBDC needs to be done on the
international and preferably global scale, where it seems Sweden is going now.
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Chapter 6. Analysis
In this chapter, the analysis of the empirical findings is presented. In particular, the results of the study
are compared with the theoretical framework to find the consenting and disputing arguments that
would help to develop a scholarly discussion of the studied phenomenon and fulfill the research goal
in the next chapter.

6.1. Study of the impact of the introduction of CBDC

The study has shown that unlike many other central banks, the Central Bank of Sweden has started
studying the possibilities and implications of CBDC with the analytical work that started in the spring
of 2017, and it has been named “The e-krona project.” In particular, the first step was to analyze the
need for CBDC, examine existing technology and legal issues. Furthermore, the Central Bank of
Sweden has also investigated the possibility to issue CBDC and to examine what problems it can solve
and how CBDC should be designed to enable these functions. One of the interviewees specified that
the Central Bank of Sweden has had a few working modes at that stage — in particular, the work modes
included the individual research of the Central Bank analysts, as well as study exchanges with other
central banks, group work at the conferences and with the ECB, and a number of other bilateral joint
projects. This theoretical research has resulted in the publication of two analytical reports — The
Riksbank’s e-krona project (Report 1) (Sveriges Riksbank, 2017) and The Riksbank’s e-krona project
(Report 2) (Sveriges Riksbank, 2018). The interviewees have also often referred to the published
reports that confirmed their answers.

The rationale of the Central Bank of Sweden behind studying the CBDC is to assess whether CBDC
is a safe and efficient payment system. This is motivated by the diminishing role of cash as a means
of payment. However, there has not yet been a decision undertaken about the implementation of the e-
krona, rather it continues to be studied. According to the conducted research by the Central Bank of
Sweden, the e-krona shall be designed as a means of digital cash that will be available for the public,
and would be a complement to cash in its present forms.

As for the next steps of the process of studying the impact of the introduction of CBDC, it is found
that the work carries on and there is still much work left to fully assess the possibilities of CBDC’s
usage for the Central Bank of Sweden. As such, the Central Bank has already started looking into the
legal regulations of the Central Bank’s mandate and the legislation changes that CBDC would require.
Thus, the Central Bank has already asked the government to investigate these issues. Yet there is no
clear standpoint about the legal mandate of the Central Bank. One of the interviewees has furthermore
added that the government does not have capability to allocate required resources for this project.

The Central Bank will next provide a proof of concept for CBDC. The plan for 2020 was to build the
pilot platform that would be a technical solution for the e-krona. Already in the beginning of 2020, the
Central Bank of Sweden has procured an external technology provider Accenture that will develop an
isolated test environment of e-krona that is based on DLT and is user-friendly (Sveriges Riksbank,
2020). The objective of this pilot project is to test the usage of e-krona by the general public and its
suitability to all security requirements. The pilot project will continue until February 2021, and may
be prolonged. It remains, however, unclear, how this platform would be tested, and the pilot project
finally evaluated.

6.2. Impact of introduction of CBDC on quantitative easing

The scholarly views on the CBDC’s impact on quantitative easing are divided: a part of scholars argue
that CBDC would entail a sustainable impact, while another part foresees that it would not bring major
impact for monetary policy.
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The first group means that with help of CBDC the central banks could purchase the banks’ and private
sector’s assets, which would meaningfully increase the supply of CBDC and would weaken the
monetary stability (Meaning et al., 2018). Meaning et al. (2018) has also suggested that these newly
acquired liabilities would be adjusted by the newly acquired assets. None of the interviewed
practitioners have agreed with this group of researchers and their arguments. The main reason is, as
explained by Lars HOrngren, that monetary policy is not quantity based, but is interest-based instead,
which means that the change of the money supply is not a monetary policy and cannot be effective. In
particular, he explained that monetary policy works via interest rate: if the central bank wants to change
a ten-year interest rate, for example, it would lower the overnight policy rate as much as it can, and
then it would look on the yield curve and see if it has affected the slope of the yield curve and thus a
ten-year rate.

Next, some researchers also argued that CBDC would improve the effectiveness of quantitative easing,
because risk-free CBDC would substitute the government bonds in central banks’ purchases of assets,
and this would change the current outlay of monetary transactions between the actors (BIS, 2018).

At the same time, another group of researchers Armelius et al. (2018) concluded that the introduction
of CBDC might limit the effectiveness of quantitative easing, if CBDC would be made universally
accessible, will not bear interest, and would be supplied unlimitedly. In particular, if CBDC would
have the same functions as government bonds, and the lower bound would cut short the yield curve,
and affect the yields of longer maturities (Ibid.). As such, the policy rate is argued to impact the
expected future short rates and can no longer be negative (Ibid.). Therefore, the scholars suggested the
central banks undertake actions (e.g., leverage constraints, collateral needs, etc.) to make government
bonds more appealing to investors than CBDC (Ibid.).

The idea that CBDC would be viewed to have the same functions as government bonds, which would
restrain the effectiveness of quantitative easing, did not find support among practitioners. The
respondents omitted to mention these sectors during the interviews. It is unclear whether it is an
irrelevant matter for the Swedish context, or whether it would require further study.

As for the characteristics of CBDC, Bjorn Segendorf claims that the only way CBDC could change
the way the Central Bank of Sweden conducts quantitative easing is if it will not have an interest rate.
Segendorf means that if CBDC would have a zero interest rate, this zero interest rate would also be a
zero bound for the long-term nominal interest rates. Thus, since long-term nominal interest rate is a
function of the short-term rates, the short-term interest rates cannot go beyond zero, if the interest rate
on CBDC is zero. Paola Boel has confirmed the above by mentioning that if the CBDC does not pay
a negative interest rate, that would be a floor rate below which a central bank would not be able to go.
Moreover, Bjorn Segendorf argued that the effective or zero lower bound would impact the long-term
interest rate and would oust to impose negative policy rate by quantitative easing.

Next, Meaning et al. (2018) have explained that quantitative easing increases the aggregate liquidity
of the banking sector. The possibility to conduct quantitative easing with CBDC would remove the
need to increase banking sector liquidity, as central banks would be able to pay directly to the private
sector; thus, the role of intermediary of the commercial banks would vanish (Meaning et al., 2018).
The practitioner Rickard Eriksson explained that when the Central Bank of Sweden buys bonds, it pays
with RIX money in its account — and this can be done as is done nowadays, or with CBDC. Thus, the
implementation of CBDC would not make any difference, as CBDC is an account at the central bank,
and commercial banks already have such accounts, and the only thing that CBDC would change is the
accessibility of it, but it would not make any difference for quantitative easing.
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The second group of scholars argued that the introduction of CBDC would not bring any impact on
quantitative easing practices. Meaning et al. (2018) have argued that implementation of CBDC will
not lead to the change of the total quantity of assets, but can change the composition of assets held by
the central bank. This has been greatly supported by the interviewees. As such, the interviewed
practitioners Karolina Ekholm, Bjorn Segendorf, and Pehr Wissén, foresee that e-krona would not
affect quantitative easing. Even upon the introduction of CBDC, the Central Bank of Sweden would
be able to conduct the quantitative easing policy in the same way that it is done today. Therefore, the
introduction of CBDC would not change the conduction of quantitative easing policy.

Furthermore, the Central Bank Digital Currencies Working Group (2019) concludes that the
introduction of CBDC would allow central banks to avoid quantitative easing that is aimed at altering
the extent, size or composition of the balance sheet. Some interviewed practitioners agree with it. In
particular, as already mentioned above, Lars Horngren has pointed out that monetary policy works via
interest rate and the central bank lowers the overnight policy rate, and checks the yield curve after. If
it is still upwards sloping, it is perceived as too much, and the central banks start buying the 10-year
bonds to affect a 10-year rate, which raises the price and lowers the interest rate on 10-year bonds,
which is expected to be transmitted to other rates, but not really does so. This is further explained that
the central bank buys government assets as in their quantitative easing program, which lowers
mortgage rates and rates on copper bonds, and expands demand, which all contributes to higher
inflation. Lars HOrngren argues that if the central bank can lower the starting point of the yield curve
(maturity one, day 1), then with the same slope of the yield curve it can achieve a lower 10-year rate
without doing quantitative easing. Thus, the experienced practitioner Horngren concluded that by
affecting very short rates that the central bank controls directly and having more negative rates would
function as a substitute for quantitative easing.

To sum up, there is no shared unilateral view on the impact of the introduction of CBDC on quantitative
easing. It is shared by both the scholars and practitioners that the future impact of CBDC on
quantitative easing would largely depend on the design of CBDC: the interest-bearing CBDC would
most likely not have an impact on quantitative easing; while the non-interest bearing CBDC might
diminish the effectiveness of quantitative easing.

6.3. Impact of introduction of CBDC on the lower bound of the policy rate

The next issue to be analyzed is the impact of introduction of CDBC on the lower bound of the policy
rate. To start with, the scholars have widely discussed and firmly argued that going beyond zero lower
bound would cause high expectations and might lead to the liquidity trap, as the interest rates can
increase only if wealth holders do not purchase bonds (Dow, 2019). However, Bjorn Segendorf has
rejected the uniqueness of the zero lower bound happening, as, in his opinion, Sweden has already
proven that there is no zero lower bound since Sweden has had negative interest rates since 2015.
Instead, Segendorf suggested using the term effective lower bound on monetary policy. And there is
the limit, he also stated, on how negative the central bank can go, as at certain point people would start
to substitute CBDC with other resources As such, there is no alignment between the scholars’ and
practitioners’ views about the liquidity traps caused by the zero lower bound upon the introduction of
CBDC.

Furthermore, some scholars believe that in conditions of crisis, negative rates on central bank liabilities
might stimulate the economy, which would then decrease the demand for cash, and therefore, the
implementation of CBDC would mitigate the zero lower bound (Goodfriend, 2016, Dyson and
Hodgson, 2016, all cited in BIS, 2018). The interviewed Lars Horngren has agreed with the opinion
that it will make it easier to curtail a lower bound, but also added that there are limitations and practical
constraints of the idea to have different interest rates on different types of accounts. He further
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explained that when demand for e-krona increases, the Central Bank of Sweden can change an interest
rate to restrict a demand on e-krona, but it has to be a rate different from the monetary policy rate,
which means that the Central Bank of Sweden will have two monetary policy rates. It remains unclear
from the published report of the Central Bank of Sweden if this scenario would work. The interviewee
added that most likely this scenario would work upon the elimination of cash. Therefore, there is an
agreement between the scholarly literature and the practitioners that implementation of CBDC might
mitigate the zero lower bound, however, in the practitioners’ view, there are also some further
conditions that have to be respected to achieve the above.

The next point to analyze is the scholarly view that the central banks can pay a negative interest rate
on the CBDC accounts, which might drive the policy rate as low as needed to reach the desired
economic stimulus (Nelson, 2018). As such, the scholars view this as a way to the ease to setting of a
negative policy rate, which might enhance the operation of monetary policy and give more options for
the monetary policy implementation, as the eradication of the zero bound interest rates would give
more space for central banks to stimulate the economy (e.g. via quantitative easing program, or by
implementing negative rates on accounts holding of CBDC) (Kirkby, 2018; Masciandaro, 2018;
Nelson, 2018; Dow, 2019). This was one of the most discussed points by practitioners, who had many
contesting ideas on the topic. As such, Paola Boel has stated that it is still an unknown matter. Then,
Bjorn Segendorf stated that if CBDC would have an interest rate, this interest rate most likely will be
equal to the policy rate that is almost always lower than the bank deposit rate. Therefore, it is unlikely
that people would want to take out money from the bank deposit and put it into CBDC account that
gives even lower interest rates, moreover, there are other alternatives for money deposits (e.g.,
government bonds, placing money abroad, Libra, etc.). However, if the CBDC would not have an
interest rate, it could change the current situation, because then the effective lower bound could become
a zero lower bound and that would hurt central banks’ ability to conduct monetary policy, and the latter
would have to come up with other ways to discourage people from moving all their assets into CBDC.

The interviewed Karolina Ekholm and Rickard Eriksson have agreed with the researchers’ point of
view, and added that very low-interest rate policy could be efficient only if the state would get rid of
cash — coins and notes — completely, as once the negative policy rates are implied, people would start
holding cash that has a zero interest rate instead, and this limits the effectiveness of the monetary
policy. Eriksson explained that the negative interest rate is not transmitted to the end customer
nowadays, but it would be upon the elimination of the cash. Therefore, Ekholm argued that people
would probably move into cash if cash and CBDC with negative interest rates are used in parallel.
Thus, in Ekholm’s opinion, negative interest rates would only work if the state eliminates the cash.
Eriksson has concluded with the suggestion to the central bank to first review the necessity to have
cash or not. However, Ekholm also noted that it may not be a problem in Sweden, as there is so little
cash in use that having more cash going around may be a good thing for other goals of society.

On the other hand, Lars HOrngren agrees that being able to lower interest rate further might be helpful
for the monetary policy, however, he also warns that it is not just a technical matter in monetary policy,
and there are unwanted side effects of it being coupled with the pursuit of a 2% inflation rate and the
current economic environment globally. Altogether, Horngren foresees that such drastic measures of
policy objectives can harm society, as negative rates might lead to a financial bubble, redistribution of
income and wealth from debtors to savers. To sum up, there is no unison agreed point of view between
the scholars and practitioners about the effectiveness of the negative interest rate on the CBDC
accounts that would lower the policy rate to stimulate the economy. Instead, some practitioners still
have no clear opinion about, while some partially agree with the idea, but also discuss a variety of
other factors impacting the effectiveness, as well as the negative consequences of such policies.
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Next, some scholars agree that the results can be achieved by any of the types of CBDC, and both in
total replacement of cash with CBDC, as well as in parallel use of cash and CBDC (Agarwal and
Kimball, 2015, cited in Kirkby, 2018; Dow, 2019). Besides, some authors view CBDC as a
complement to cash, and not a replacement, as CBDC might be a cheaper and better payment method
in comparison with cash, while still having zero or negative nominal return (Kirkby, 2018). The
interviewed Paola Boel has informed that there is no consensus among economists on this matter: those
who view CBDC as a substitute to cash, believe it shall not pay interest; those who think of CBDC as
an additional instrument of monetary policy, believe that CBDC shall be able to pay interest, including
a negative rate in order to try to avoid a zero lower bound. The interviewee, however, noted that it is
not clear how many people would want to use CBDC with a negative rate. Similarly, Paola Boel noted
that there is no consensus about the usage of cash: some believe that argument only holds if people
cannot use cash, while others believe it is important for people to have an option to move into cash or
other short-term assets (e.g., government bonds) that pay a higher interest rate to avoid negative interest
rates. Another interviewed practitioner Lars Horngren has informed that the Central Bank of Sweden
so far has promoted CBDC not as a replacement for cash, but rather as a supplement to cash. In his
view, this is a very political question, as there are groups of society that do not like digital money. The
same idea was expressed by the practitioner Karolina Ekholm. To sum up, there is still no consensus
between the scholars and practitioners about CBDC being a replacement or a substitute for cash, but
for the Central Bank of Sweden, CBDC is considered a supplement for cash.

The last discussed issue concerning CBDC’s influence on the lower bound of the policy rate is the
phenomenon that already introduced the central bank’s negative interest rates on reserves have not
been sufficiently negative, and it increased banks’ costs that transmitted to depositors and borrowers
(Dow, 2019). In particular, scholars argue that central banks might use fees to establish negative
interest rates for depositors, but negative nominal interest rates on checking accounts might lead to
customers’ dissatisfaction and escape to cash. This has been confirmed by the interviewed
practitioners. As such, Lars Horngren has informed that upon the introduction of CBDC, the Central
Bank of Sweden will need to tear the interest rate in a way that can be applied to different categories
to different account holders. Therefore, in the opinion of the interviewee, it is unlikely that central
banks would make households and individuals pay negative interest rates. Furthermore, in line with
Nelson (2018) who suggests that political complications would arise if the public would be forced to
use CBDC with negative interest rates, Lars Horngren has noted that it is also a matter of public
relations that commercial banks were not able to enforce a negative interest rate on their customers,
therefore, the Central Bank of Sweden is unlikely to enforce a negative interest rate on citizens.
Similarly to this, Karolina Ekholm explained that in Sweden commercial banks have a zero interest
rate on current accounts, and if the negative interest rates would be introduced, it would only cover
large deposits. So far, the banks refrain from charging a negative interest rate and instead increase
other fees to keep their returns intact. However, due to the limits of the existing practices, the banks
would have to start charging negative interest rates at some points. In the view of Karolina Ekholm,
the Monetary Policy Committee would be hesitant to put the policy rate at the level where the banks
start to introduce negative interest rates on deposits. However, the interviewee also thinks that the only
problem with it would be the upset people. To sum up, while the practitioners believe that the
introduction of CBDC with negative rates is unlikely in real life, both the scholars and practitioners
share the view that it would lead to customers’ dissatisfaction.

To conclude, there is still no shared and agreed opinion by scholars and practitioners regarding the
impact of CBDC on the lower bound of the policy rate. As such, the introduction of CBDC would lead
to the elimination of a zero lower bound, which enables the possibility to set negative policy rates and
to enhance the operation of monetary policy. However, there are concerns about the ability to lower
the nominal poilicy rate further, and thus about the possible impact on the overall economy.
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6.4. Impact of introduction of CBDC on the monetary transmission mechanism

Neither the review of scholarly views in the theoretical chapter, nor the collected data from the
practitioners have confirmed the unity of the perception of the impact the CBDC would have on the
monetary transmission. Majority of the scholarly literature focuses on studying the influence of CBDC
on the interest rate channel as the main instrument of monetary policy (Armelius et al., 2018; Meaning
etal., 2018), and omit scrupulous investigation of the influence of CBDC on transmission from market
rates to the real economy and inflation, and it is generally perceived to be rather limited (Ibid.).

The interviewed practitioners, have not either provided some definite answers they were sure of.
Instead, the practitioners shared their perceptions of the most likely developments, as well as warned
about other possible scenarios. All the interviewed practitioners have agreed with a group of scholars
(Bordo and Levine, 2017; Meaning et.al., 2018; Nufio, 2018, cited in Central Bank Digital Currencies
Working Group, 2019), who foresees that introduction of CBDC would allow central banks to conduct
a more efficient and transparent monetary policy, which would result into a more effective
transmission mechanism. In particular, the interviewed Bjorn Segendorf and Paola Boel have agreed
with the researchers (Armelius et al., 2018; BIS, 2018) that the introduction of interest-bearing CBDC
would improve the pass-through of policy rate changes, and the transmission mechanism would be
strengthened.

Furthermore, the interviewees have agreed with the scholarly views that the introduction of CBDC
would open wider digital access to the central bank for the public, which would strengthen the pass-
through of the policy rate to money and lending markets (BIS, 2018). In particular, Bjorn Segendorf
pointed out that the transmission mechanism can be strengthened in other ways — more precisley, by
influencing people more directly by the policy rate of the central bank. Bjorn Segendorf has explained
that it is very advantageous if there is this direct relationship. As such, when people hold CBDC that
has an interest rate, people are instantly influenced by the changes of the interest rate, unlike the current
set-up in which people have an indirect relationship between the bank’s interest rate of people holding
assets at bank deposits, and the policy rate of the central bank.

Another group of researchers, including Armelius et al. (2018) and Meaning et al. (2018), suggests
that the impact of CBDC on the transmission mechanism would be small, and the monetary policy
transmission mechanism would not be strengthened. This idea is supported by some practitioners. In
particular, the interviewed Rickard Eriksson claims that the introduction of CBDC would bring no
change to the monetary policy through changes in the interest rate. Rickard Eriksson has further
explained that if the public would have accounts at the central bank, instead of the commercial banks
as of today, there might be some changes to the way the current system is working, in which the central
bank sets the interest rate to the banks who set interest rates to the public would be changed. This
would lead to the direct and almost instant correlation between the policy interest rate and the account
interest rate, which now takes some time before it goes through. According to Rickard, there might be
some effect, but it will be on the margin. This claim is further supported by Karolina Ekholm who
believes that there is already a close correlation between policy and bank lending rates; thus, the
introduction of the CBDC would not impact the transmission mechanism.

When it comes to the discussion of transmission channels upon the introduction of CBDC, a part of
the interviewees has agreed with the scholarly claim that a bank interest rate channel and an asset
channel would be widely affected. As such, Paola Boel believes that the biggest impact from the
introduction of CBDC would be on the transmission mechanism from the CBDC’s interest rate to the
interest rate on the deposit rate for banks. This has been further explained by the fact that if the banks
would like to attract a deposit, they cannot pay lower interest than CBDC pays. This is in line with
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Meaning et al. (2018) who argue that CBDC would have the biggest impact on bank lending channel,
and CBDC would strengthen it, increase the pass-through from the policy rates to the lending rates and
enable funding costs of banks to fluctuate according to changes in policy rates (Meaning et al., 2018,
p.23). Meaning et al. (2018) also found that the pass-through of changes in CBDC’s price and interest
rate to the assets’ prices and interest rates are to be drastically affected. The scholars have foreseen
that CBDC might become an alternative to bank deposits, and people would redistribute their resources
if CBDC’s interest rate offers higher returns. Thus, under such circumstances, CBDC would strengthen
the asset channel of transmission (Meaning et al., 2018). On the contrary, Karolina Ekholm does not
believe that under the condition of the positive policy rate the transmission mechanisms would be
changed. She believes that there is already a close correlation between the policy interest rates and
bank lending rates; therefore, the introduction of the CBDC would not impact it much.

As for the factors that would define the CBDC’s impact on transmission channels, the scholars at Bank
for International Settlements (2018) mention the availability and interest-bearing of CBDC as the most
important ones. As such, CBDC would be impactful on the transmission mechanism only if it would
be widely used and people hold large amounts of assets in CBDC, as confirmed by both the interviewed
Bjorn Segendorf and Paola Boel, as well as by the scholars from the Bank for International Settlements
(2018). If CBDC would not be widely used, it would not affect the transmission mechanism, according
to Paola Boel. However, Bjorn Segendorf expressed his doubts about the widespread use of CBDC,
thus, the probabilities of strengthening the transmission mechanism in practice. This is due to the
interviewee’s opinion that it is unlikely that people would move their cash buffers from the on-demand
deposits into CBDC with a lower interest rate.

As for the second factor — interest-bearing, both the scholars at Central Bank Digital Currencies
Working Group (2019) and practitioner Bjorn Segendorf agree that an interest-bearing CBDC would
impact the implementation of the monetary policy. A non-interest bearing CBDC is perceived,
however, to not have a direct impact on the interest rate decisions.

Another important factor impacting CBDC’s effect on the transmission mechanism, according to the
interviewed Paola Boel, the effects on the transmission mechanism would depend on the structure of
the banking system. In particular, if it reminds the current system that relies on deposits to issue loans,
the amount of deposits and loans would decrease. It would be an issue for the transmission mechanism
to loans. This is due to the CBDC’s expected role of bank intermediation, which would result in people
moving their money to the central banks, and withdrawing the bank deposits. If the structure of the
banking system would be different, and the banks would borrow from the market in order to issue
loans, then Paola Boel does not foresee a big effect on the transmission mechanism. Boel’s claims
have not found its support or rejection in the research literature.

However, similarly to the researchers, the practitioners have also warned that they are not certain about
the possible impact of CBDC on the transmission mechanism. As such, Karolina Ekholm and Lars
Horngren have informed that it is unclear whether the transmission mechanism would be changed upon
the introduction of CBDC. This is in line with Meaning et al. (2018) explanation that CBDC is an
innovative asset, therefore, its impact on transmission mechanisms is not clear. Researchers from the
Bank for International Settlements (2018) claimed that CBDC’s impact on transmission mechanism
would depend on CBDC’s accessibility and interest-bearing. The interviewed Lars Horngren argued
that the possible impact of CBDC would depend on the channels of the transmission mechanism.
Besides, according to Lars Horngren, it is impossible to estimate it without a model, which would
largely depend on the factors and substitutability between the different assets that are accounted for in
that model. As such, Lars Horngren believes that such a model can be used as speculation, as it is
possible to build a model that would show the transmission mechanism has been made more effective,
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but the interviewee is not sure that those parameters are the ones that shall be in the model. This is
impossible to do because there has never been CBDC, and all the models would be just assumptions
that would largely depend on the parameters that are put in there.

To sum up, there is no consensus among scholars and practitioners about the perceived impact of
CBDC on the monetary transmission mechanism, as CBDC is an innovative asset that has never been
applied in reality. The scholars foresee that CBDC would impact the interest rate channel and the
assets’ channel. The interviewed practitioners, on the other hand, conclude that CBDC would enable
central banks to have a more efficient and transparent monetary policy, which would make the
transmission mechanism more efficient. Similarly, the transmission mechanism would also be
strengthened by the improvement of the pass-through of policy rate change that would happen if CBDC
would be interest-bearing. Besides, as CBDC would open digital access to the central bank for the
public, the correlation between the policy interest rate and the account interest rate will become
constant. On the other hand, a smaller group of practitioners perceives that CBDC will have no impact
on the transmission mechanisms under a positive policy rate.

6.5. Impact of introduction of CBDC on helicopter money policy

The impact of CBDC on the helicopter money policy has not been uniformly addressed by scholars,
as discussed previously. Thus, a smaller group of researchers (Perotti, 2014, Turner, 2015, all cited in
Dowd, 2018) are in favor of helicopter money as a tool to stimulate the economy in crisis circumstances
when other unconventional policies do not work. They believe that CBDC would make the digital
helicopter drop possible (Armelius et al., 2018; Bindseil, 2020), as well as more feasible and impactful
(Meaning et al., 2018). Besides, Dowd (2018) argues that a helicopter drop would help the central
banks to prevent the liquidity trap, and reduce deflationary risks. None of the interviewed practitioners
has agreed with these stands.

As for the other benefit of helicopter money — its capacity to combat inequality, which has been
developed by Muellbauer (2014, cited in Dowd, 2018), the interviewee Karolina Ekholm has not
supported it and argued against it. However, the practitioners agreed with a part of a discussion
provided by this group of scholars, and in particular the conclusions of Meaning et al. (2018) that in
order to effectively use CBDC for the objectives of the new monetary instruments, such as helicopter
money, all citizens would have to have an official electronic account at the central bank. Otherwise, a
helicopter drop would not reach all citizens, and the objectives of the monetary policy would not be
reached (Mancini-Griffoli et al., 2018). This has been seconded by Lars Horngren who also mentioned
that each citizen would have to have a compulsory CBDC account for the helicopter drop utilizing
CBDC to take place. Engert and Fung (2017) have noted that there are already existing tools for a
helicopter drop. Interviewed Paola Boel, Rickard Eriksson, Lars Horngren, and Bjorn Segendorf have
also confirmed that it is already possible via accounts at the Swedish Tax Agency that already has
information about bank accounts for most of the taxpayers in Sweden. However, in the opinion of
Horngren, this is a political field that is for the government to decide on, and it is not a part of the
narrative of the Central Bank of Sweden.

The idea of Armelius et al. (2018) that households with accounts at commercial banks would prefer to
keep the accounts at commercial banks in developed countries like Sweden, which leaves the CBDC
helicopter drop unfeasible to implement, has been neither supported nor rejected by the interviewees.

However, the interviewed practitioners agreed unanimously with the other group of researchers in the
stand that while CBDC could help to distribute helicopter money, the concept of helicopter money is
generally inapplicable for a variety of reasons (Bindseil, 2020). To start with, the necessity and
effectiveness of helicopter money as a monetary policy tool is discussed both by scholars (Armelius
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et al., 2018) and the interviewees’, however, outcomes of such a drop remain discussable. Engert and
Fung (2017) argue that the implementation of CBDC would have no impact on monetary policy
because the money supply is not a monetary policy tool (Engert and Fung, 2017). In line with this,
Lars Horngren has informed that there is a fundamental misunderstanding of some scholars arguing
for the helicopter money of what is going on. Hérngren argued that monetary policy is interest-based,
and not quantity based. This echoes Gilbert (2019) who claims that helicopter money is not free or
extra, but is printed as usual, with the decline of buying power as a consequence. Furthermore, Lars
Horngren argues that if the state gives people more money, nothing would change unless the interest
rate changes. When people would get more cash, they would not spend it, but instead would deposit it
to the banks that would give it back to the central banks. Therefore, in the interviewee’s opinion, many
scholars do not understand that monetary policy is not about shifting the supply of money, but rather
about changing the interest rate. This goes in line with Gilbert (2019), who argues that the behavior of
people is unpredictable, and people might save the helicopter money instead of spending it, which
would undermine the deployed policy and might result in failed monetary and financial stability.

Another point of view has been articulated by Rickard Eriksson who suggested that CBDC would not
make any difference, as it is in its nature an account at the central bank. As there are already accounts
at the central bank that belong to the commercial banks, it would not make any difference if everyone
would be able to have an account there.

Both the scholars and interviewees have pointed out that the concept has many complications on the
legislative side and is confirmed to be a no-go policy for central banks. The scholarly literature
suggests that helicopter money policy is a monetary weapon of last resort and that it can destroy the
monetary system (Dowd, 2018). Dowd (2018) points out that the mandate of central banks lies in the
conduction of the monetary policy, which leaves the fiscal policy that means redistribution of assets
to the governments and parliaments. Therefore, the scholars suggest that policies of helicopter drops
are up to the state institutions (Grenville, 2013). Most of the interviewees, including Karolina Ekholm,
Bjorn Segendorf, Rickard Eriksson and Lars HOrngren seconded this standpoint and pointed out that
the Central Bank of Sweden does not have a legal mandate to give away parts of its balance sheet,
which is the helicopter drop in itself. These interviewees second the research literature conclusions
that it is a fiscal policy matter and is under the responsibility of the minister of finance and the
government. Therefore, Segendorf believes that helicopter money is out of the question. Furthermore,
the interviewed Karolina Ekholm has added that it is a complex matter to redistribute money in a way
that everyone gets as much as everyone else. Therefore, if it would be done improperly, it would be
very bad for the central bank. Thus, Ekholm suggests that only desperate central banks would consider
this policy. Lars Horngren suggests that using CBDC to implement helicopter money is an
economically poorly analyzed idea, and should only stay in the theories.

Interestingly enough, this has been also mentioned by Reichlin, Turner, and Woodford (2019) who
conclude that helicopter money remains a taboo idea today for practitioners, but is still supported by
the scholars. Furthermore, Horngren argues that this policy, conducted by the central bank that receives
a type of government expenditure funded by a very short borrowing, would not be more effective than
fiscal policy. Lars HOorngren takes this matter further and suggests that the parliament can itself decide
to raise certain social payments (e.g., children’s allowances), and does not have to ask the central bank
to pay the allowances directly to households.

None of the interviewees has mentioned the independence of central banks that can be compromised
in the case of the deployment of this policy, as has been argued by Mancini-Griffoli et al. (2018).
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Summing up the impact of CBDC on helicopter money policy, it is one of the most discussable and
contestable topics both among scholars and practitioners. As such, it is jointly perceived that the
introduction of CBDC would simplify the helicopter money policy, if it is deployed. However, the idea
and necessity of helicopter money are highly criticized by the practitioners.

6.6. Impact of introduction of CBDC on financial stability

Similar to the scholarly views, the interviewed practitioners have also provided contested views on the
impact of the introduction of CBDC on financial stability. To start with, the majority of the scholars
foresee that implementation of CBDC might lead to bank runs, which would result in financial
instability. As such, Bascand (2018) and Central Bank Digital Currencies Working Group (2019) have
concluded that implementation of CBDC might have a strong influence on the existing banking system
due to the possibility of CBDC to compete with bank deposits. The authors also noted that it might
impact the pricing, stability, and composition of banks’ funding (Bascand, 2018; Central Bank Digital
Currencies Working Group, 2019). One of the possible outcomes, as foreseen by McLaughlin (2019),
might be the competition between CBDC and commercial banks for deposits and payment services,
which would have an influence on financial stability and credit functions of the banks (McLaughlin,
2019). As pointed out by Kim and Kwon (2019), the introduction of interest-bearing CBDC would
push people to take their deposits at the commercial banks out to the central banks as a safer option. It
might lead to emptying deposits accounts at commercial banks and narrowing the credit provision
(Smets, 2016, cited in Kim and Kwon). This would damage the banking system and can lead to a
“drain of the funding” (Skingsley, 2016, cited in Kim and Kwon, 2019, p.2). As further explained by
Kim and Kwon (2019), introducing CBDC would decrease the supply of private credit that is provided
by commercial banks, which would raise the nominal interest rate, and decrease the reserve-deposit
ratio of the commercial banks. This might cause the bank panic under which the cash reserves of
commercial banks would shrink; thus, the banks might face a problem to pay their depositors, which
would negatively impact financial stability (Kim and Kwon, 2019). Therefore, the authors conclude
that the introduction of CBDC would decrease the “inside money” and make the banking system “short
of funds,” which would cause financial instability (Kim and Kwon, 2019). Similarly, Armelius et al.
(2018) concluded that implementation of CBDC would affect long term economic activity, as well as
permanently influence capital stock and output levels, which would result in a decrease of investment
in new capital and shake of the financial stability.

The interviewed practitioners Paola Boel and Karolina Ekholm have shared these concerns about the
possibility of CBDC’s impact on bank runs, and the risks it might bring to financial stability. Karolina
Ekholm has explained that in Sweden the banks do not rely on deposits completely; instead, they have
a large share of market funding. However, even despite it, the banks would be worried about the ability
to fund themselves in this wholesale funding market upon the start of the bank runs, which also
possesses risks for Swedish financial stability. In such a situation, the banks would need to pay more
and more to fund themselves, and then that would spread and result in their customers withdrawing
money from the deposits. Thus, the interviewee agreed that bank runs and its consequences are obvious
drawbacks of CBDC. The interviewee added that in ordinary times that is not an issue but in financial
distress when people feel more secure to move their funds to the central bank accounts, it makes viable
financial institutions lose the funding, which contributes to their challenge to create and upgrade
services.

However, interviewed Bjorn Segendorf, Rickard Eriksson, Pehr Wissén,and Lars Hérngren, disagreed
that the introduction of CBDC would lead to financial instability. To start with, practitioner Bjorn
Segendorf has agreed that some researchers and practitioners argue that introducing CBDC could make
the banking sector less stable due to the people running from a commercial bank to CBDC once they
lose confidence in their bank. However, Segendorf does not consider bank runs to be an issue. He
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explains that if people would become afraid about their bank’s insolvency, and would have an incentive
to take out their deposit from that bank and move it into something else — buying government bonds,
moving to tax authorities accounts, investing abroad — they can do it in the current banking system
without CBDC. As such, the introduction of CBDC would only be an escape route, if people lose
confidence in the whole banking sector, and will not change the situation very much, taking into
account the current instant bank-run world. Bjorn Segendorf has also shared an idea that it might be
perhaps not the task of the central bank to lock people into that banking sector they no longer trust but
maybe offering them some other way to go instead.

Bjorn Segendorf mentioned that the bank-run argument is the first danger that many researchers vouch
for. However, the interviewee said that the practitioners at the Central Bank of Sweden, have never
believed that. Moreover, there is a recent consensus among central banks that a low scale bank run has
been overblown, and bank runs are not an issue. It is in line with the theory proposed by reserchers: if
the bank runs would only affect individual banks, then banks can themselves respond by repaying the
clients their deposits in CBDC (Kumhof and Noone, 2018, cited in Armelius et al, 2018). If done
timely, the large scale bank run might be prevented (Kumhof and Noone, 2018, cited in Armelius et
al, 2018).

Furthermore, Meaning et al. (2018) suggested that central banks might be able to exchange CBDC for
other assets to control the CBDC supply. Therefore, if private actors would exchange CBDC for
deposits, CBDC would end up in the banking sector. This is a discussable issue, as CBDC has functions
close to bank deposits, therefore, private users are unlikely to rebalance their assets portfolio with
assets close to assets received but prefer to stick to sold assets (Meaning et al., 2018). Likewise, the
interviewed Bjorn Segendorf has explained that both if e-krona would or would not have an interest
rate, it is likely to give a lower interest rate than on commercial bank deposits. Therefore, Segendorf
concluded that the only way an e-krona would compete with bank deposits is that some people would
choose an e-krona as a saving instrument. If they hold portfolios of assets and CBDC is introduced as
a safe asset with a low-interest rate, there might be a diversification effect from more professional
actors that want to hold an e-krona as a saving instrument or a liquidity buffer. Additionally, advocates
the idea that as long as the central bank does not try to compete with the commercial banks and pays
a lower interest rate than the one suggested by the commercial banks, there are no risks for the bank
run. Moreover, Wissén believes in the diversification effect and suggests that the only logical reason
why people would switch from the commercial bank to the central bank is if people would have more
than 100 000 EUR (the amount of deposit insurance in Sweden) on their account and would like to
cover the rest.

Rickard Eriksson pointed out that if the public puts a lot of money from bank deposits to the central
bank accounts, the banking system will be short of funds and that does not have to be a problem if the
central bank puts the money back into the banking system. Thus, Eriksson does not see that the
introduction of CBDC would entail risks for financial stability, as long as the central bank does not
hold a lot of cash. The problems might arise if the central bank holds to cash, as it would be the opposite
of quantitative easing when a lot of cash is moved out of the economy. The interviewee also mentioned
that the central bank has an inflation target that keeps the monetary policy on track. Therefore, if all
banks lose their money and cannot lend money to anyone, it contributes to the restrictions of the
monetary policy, and in such situations, the central bank should put money back into the system.
However, due to liquidity coverage regulation, some technical obstacles remain. Rickard Eriksson has
concluded that there is still no solid reflection on this matter by the Central Bank of Sweden, but it
might be coming in the future.
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Moreover, Lars Horngren has argued that it is already possible to run to the government as a technical
solution in the current system. Usually, people run to cash or put money into a tax account, which is
not functioning for payments but can protect money, as it puts a claim on the government. The issue
of the bank runs and financial stability, as pointed out by Horngren, is about the lender of last resort
function of the central bank. In the report of the Central Bank of Sweden, the interviewee provides, it
is stated that in case of bank runs, the central bank would supply an unlimited amount of reserves to
banks to overcome this issue. Therefore, it is a solvable problem. Horngren noticed that such a scenario
foresees the possibility of public financing of the central bank, and the central bank financing the
commercial banks. Therefore, in times of the financial crisis, instead of having a lot of claims from
people on the liability side, the central bank would have a lot of claims on banks on the asset side,
which changes the current scenario of the people’s claims directly on banks. Besides, the interviewee
also noticed that it is still not clear how the central banks would achieve these claims. Horngren argues
that the structural changes in where people keep their savings are more important than aspects of the
run. In particular, it is important to discuss when people move their savings to the central bank, as well
as the banks start having fewer deposit fundings and that the Central Bank of Sweden ends up with the
liabilities, which shall always be balanced by the assets. Therefore, the main issue that is omitted in
all reports, according to Lars Horngren, is that it is unclear what assets the Central Bank of Sweden
would hold.

Besides, in the interview, Lars Horngren noted that regulation of banks and the role of banks in society
shall also be accounted for. As such, The Sveriges Riksbank Act cannot be changed unilaterally when
something new has been introduced, as it is under the EU framework. Lars Hérngren argues that this
matter needs to be put in the international context and analyzed in conjunction with other countries
internationally and preferably globally.

As for the study of the impact of different types of CBDC on financial stability, Armelius et al. (2018)
concluded that the introduction of non-interest bearing CBDC would not entail any risks for the
financial system, and banks would be able to challenge CBDC as a store of value by providing
complete financial services. Similarly, the interviewed Lars Horngren said that a value-based design
of e-krona will not have any effect on financial stability, while the account-based design might.
However, Horngren pointed out that it is only a guess, and statistical data is missing in both reports of
the Central Bank of Sweden.

The next scholarly conclusion offered by Armelius et al. (2018) foresees that the introduction of CBDC
might enhance the effectiveness and elasticity of the payment system. The interviewed Bjorn
Segendorf has not directly agreed with this conclusion, however, he explained that e-krona indeed is
being designed for transactions, and its main use shall be in making payments.

A set of the scholarly arguments in favor of the interest-bearing CBDC foresees that its introduction
might increase stability in the financial system (Barrdear and Kumhof, 2016, cited in Kim and Kwon,
2019), cutback demand for cash and promote financial inclusion, as well as compel the commercial
banks to escalate the deposit rates (Andolfatto, 2018, cited in Kim and Kwon, 2019).

The practitioner Bjorn Segendorf referred to the theoretical literature (e.g., Andolfatto and others) and
mentioned that they have tried to model the bank runs and came to the conclusion that in the
oligopolistic banking sector with a limited competition in the banking sector, the introduction of CBDC
induces the banks to increase interest rates on their deposit accounts making people putting money
into commercial bank accounts. Thus, the introduction of CBDC does not necessarily undermine the
bank deposits but depends on the market layout instead. As such, in the case of Sweden that has 4-5
banks, the e-krona might not at all have a negative effect on bank deposits.
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In conclusion, there is only one perceived impact of CBDC on the financial system that is shared both
by the scholars and the practitioners: it is the argued improvement of the effectiveness and elasticity
of the payment system. The other perceived impacts of CBDC are, however, different for scholars and
practitioners. As such, the majority of scholars perceive the impact of CBDC to be damaging for
financial stability, as it would compete with bank deposits and would influence the pricing, stability,
and composition of banks’ funding. Furthermore, the scholars estimate that CBDC would result in
bank runs, which would lead to the drain of the funding, and might disturb the banking system. A part
of the interviewed practitioners supports the scholars’ claims about bank runs being the result of the
introduction of CBDC, and thus, the financial stability risks. However, the majority of practitioners
perceive that CBDC would diversify the assets of the savings and broaden the payment system. This
is argued to eventually attract more deposits to commercial banks, which would augment the existing
banking system.
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Chapter 7. Conclusions

The final chapter aims at providing the conclusions to this research. Specifically, it answers the
research questions and provides arguments on whether the research goal has been reached.
Furthermore, it also highlights the important aspects that would be beneficial to study in the future,
as well as discusses the limitations of the undertaken study and this study’s theoretical, managerial
and sustainability contribution.

7.1. Answer to research question 1
RQ1: How does the Central Bank of Sweden study the impact of the Central Bank Digital Currency
on the central bank’s main objectives of monetary and financial stability?

The Central Bank of Sweden has started studying the possibilities and implications of CBDC in the
spring of 2017. The focus for the two years has been on the analyses of the need of CBDC for Sweden,
as well as the possibilities it opens up, and its implications for the financial system. The Central Bank
of Sweden has been active in the in-house research, as well as took part in the international and bilateral
working groups and study visits.

While the decision about implementation or the design of e-krona has not been taken yet, the role the
probable e-krona would have has been clarified. As such, the presumable CBDC would be an
alternative safe and efficient payment system that is complementary to cash and open to the general
public.

Despite the considerable amount of research the Central Bank of Sweden has already conducted, the
studying of the e-krona’s implications continues on the full speed. Currently, the Central Bank of
Sweden is working on examining legal issues and existing technology, which are the next two
challenges of e-krona. First, the Central Bank of Sweden has sent a request to the government to
conduct an investigation into whether it is possible to adapt the legal regulations in order to broaden
the mandate of the Central Bank of Sweden. Second, the Central Bank of Sweden has procured an
external technology provider to develop an isolated test environment of e-krona that is based on DLT.
It should be user-friendly and the e-krona concept will then be tested for a general public and diverse
security challenges closely monitored and evaluated. This project is planned for 2020-2021, and may
be prolonged into a full-scale e-krona solution. The Central Bank of Sweden has not yet explained
how the platform will be tested and evaluated.

7.2. Answer to research question 2
RQ2: How does the Central Bank of Sweden plan to use CBDC for addressing the central bank’s
main objectives of monetary and financial stability?

As there is no universal solution that would fit all central banks, this study has carefully studied the
ways CBDC might help the Central Bank of Sweden to address monetary and financial stability. The
existing scholarly research has been analyzed together with the opinions of the practitioners in the field
about the implications the CBDC would entail to the Central Bank of Sweden. Below are the major
conclusions this thesis has provided about the possible impact of the introduction of CBDC on
monetary and financial stability.

7.2.1. Impact of introduction of CBDC on quantitative easing policy

To start with, this study has shown that the impact of the introduction of CBDC on quantitative easing
would depend on the design of the CBDC. As such, if CBDC would be interest-bearing, it would have
no impact on quantitative easing. If CBDC would, however, have no interest rate, the effectiveness of
quantitative easing would be put in jeopardy. As such, a zero interest rate on CBDC would be a lower
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bound for policy rate and would make setting a negative policy rate impossible. Some economists
argue that introducing CBDC would be a replacement for quantitative easing.

7.2.2. Impact of introduction of CBDC on the lower bound of the policy rate

As concluded in the previous paragraph, the non-interest-bearing CBDC would be a zero lower bound
and would hinder implementation of the negative policy rate. Therefore, remaining conclusions cover
the interest-bearing CBDC. As such, the introduction of CBDC will eliminate a zero lower bound. As
Sweden has used negative policy rates since 2015, there is no zero lower bound currently. Instead,
practitioners suggest using the term “effective lower bound.”

The introduction of CBDC would ease the setting of a negative policy rate and might enhance the
operation of monetary policy. This study has not, however, established a unified point of view on the
ability to lower the policy rate further. As such, the majority of practitioners believe that it would be
possible and maybe even helpful for the monetary policy to be able to lower policy rates further;
however, one should be aware that it is not just a technical matter of the monetary policy and that there
might be unwanted side effects for society. Thus, this research has shown that introduction of CBDC
with a negative interest rate is unlikely.

Besides, this study has concluded that CBDC can have a positive impact on stimulating the economy
by mitigating a negative interest rate in times of crisis. It is possible only if cash is eliminated,
otherwise, it can lead to a “double” policy rate policy, which is inconceivable.

7.2.3. Impact of introduction of CBDC on transmission mechanism

Neither the review of scholarly views in the theoretical chapter, nor the collected data from the
practitioners have confirmed the unity of the perception of the impact the CBDC would have on the
monetary transmission mechanism. Both researchers and practitioners are not certain about the
possible impact of CBDC on the transmission mechanism. CBDC is an innovative asset, therefore, its
impact on transmission mechanisms is not clear.

According to the scholars, CBDC would have a big impact on interest rate channel, as CBDC would
strengthen it, increase the pass-through to lending rates and enable funding costs of banks to fluctuate
according to changes in policy rates, as well as on the assets’ channel, as CBDC might become an
alternative to bank deposits, and people would redistribute their resources if CBDC’s interest rate
offers higher returns.

When it comes to practitioners, some foresee that the introduction of CBDC would allow the Central
Bank of Sweden to conduct a more efficient and transparent monetary policy, which would result in a
more effective transmission mechanism. The introduction of interest-bearing CBDC would improve
the pass-through of policy rate changes, and the transmission mechanism would be strengthened. The
practitioners agree that the introduction of CBDC would open wider digital access to the Central Bank
of Sweden for the public. This would lead to the direct and almost instant correlation between the
policy interest rate and the account’s interest rate, which now takes some time before it goes through.

In the meantime, another group of practitioners does not believe that under the condition of the positive
policy rate the transmission mechanisms would be changed. They believe that there is already a close
correlation between the policy rate and lending rates; therefore, the introduction of the CBDC would
not impact transmission mechanisms other than marginally.

Furthermore, this research has also found factors that would affect the CBDC’s effect on transmission
mechanism. These factors are:
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1. Awvailability of the CBDC. Specifically, CBDC would be impactful on the transmission
mechanism only if it would be widely used and people would hold large amounts of assets in
CBDC. If CBDC would not be widely used, it would not affect the transmission mechanism.
However, some practitioners have doubts about the widespreadness of CBDC.

2. Interest-bearing of the CBDC. As such, an interest-bearing CBDC would impact the
implementation of monetary policy. On the other hand, a non-interest bearing CBDC is
perceived to not have a direct impact on the interest rate decisions.

7.2.4. Impact of introduction of CBDC on “Helicopter money” policy

Furthermore, this study has concluded that the necessity and the effectiveness of the helicopter money
concept are broadly discussed by scholars and practitioners. It is agreed that introducing CBDC would
help to distribute the helicopter money, but the concept itself is often inapplicable.

In particular, the concept has many complications on the legislative side. The study showed that the
focus of the Central Bank of Sweden should be monetary policy, while the redistribution of the assets
shall be left to the government and/or parliament, irrespectively of introducing CBDC or not. An
associated problem that occurs is distributing money equally. If done by the Central Bank of Sweden,
it may bring reputational risks for the institution.

Besides, the study discovered that to be able to use CBDC as helicopter money, all citizens would need
to have a compulsory account at the Central Bank of Sweden. In Sweden, there is already an existing
tool for this. Therefore, the helicopter drop is possible via an account at the Swedish Tax Agency that
every Swede has.

Thus, this research has concluded that helicopter money remains just an idea that is vastly supported
by scholars and is a no-go policy for practitioners.

7.2.5. Impact of introduction of CBDC on financial stability

As for the impact of CBDC on financial stability, this research showed that the introduction of CBDC
is perceived to enhance the effectiveness and elasticity of the payment system. As for the other
perceived impacts of CBDC, there is no consensus among scholars and practitioners about it either.
Most scholars consider CBDC to be dangerous for financial stability. In particular, this is explained
that the introduced CBDC would compete with bank deposits. All this would influence the pricing,
stability, and composition of banks’ funding. Another argument is the probability of bank runs, which
foresees that the introduction of interest-bearing CBDC might make people withdraw their deposits at
the commercial banks and depositing it with the central banks as a safer option. This, in turn, would
lead to a decline of deposits at commercial banks and shrinking of the credit provision, which results
in the drain of the funding, and is damaging for the banking system.

The practitioners, on the other hand, have contesting views on the perceived impact of CBDC. As
such, one group of the practitioners in this study share the concerns of the scholars about the possibility
of CBDC’s impact on bank runs, and the risks it might bring to financial stability. Another and larger
group of practitioners, however, disagree with these conclusions, and perceive CBDC to be an asset to
diversify the savings and to extend the payment system, which has the potential to bring more deposits
to commercial banks and enhance the banking system. From this perspective, CBDC would only entail
risks for financial stability if people lose trust in the whole banking sector and move all of their assets
to the Central Bank accounts. However, if the Central Bank puts these assets back into the financial
system, CBDC would not bring any risks to it.

65



7.3. Limitations and suggestions for future research

To start with, due to the case study method that has been applied in this research, some major limitation
comes with it. In particular, the results of this research are expected to be only partially generalized to
cases sharing the same features as the one examined in this thesis. First, as this thesis has only
examined the implications the introduced CBDC would have on quantitative easing, on nominal policy
rate and the lower bound, helicopter money,” the monetary transmission mechanism, and on financial
stability, this thesis does not provide a full exploration of all other aspects of the introduction of CBDC
that are plenty. Thus, this study cannot be used to summarize the perceptions of the future implications
CBDC would entail for monetary and financial stability, but instead, it can be used as a reference that
highlights and explores in depth some of the most challenging dimensions within this topic. Secondly,
as the result of this study is based on the perceptions of some of the representatives of the Central Bank
of Sweden, Finansinspektionen, Swedish Bankers’ Association, and the Swedish House of Finance,
this research does not account for views of all the representatives from these organizations. Instead,
this study highlights and provides a review of the perceptions of the key practitioners in the field. This
is aimed to explore in depth their perceptions about how the Central Bank of Sweden looks at the
possibilities and implications of the usage of CBDC for reaching monetary and financial stability.

As for future research, it would be beneficial to extend this study. First, future research might use
angles of monetary and financial stability of the CBDC’s implications. It is a versatile field, and future
studies would benefit from studying different aspects besides the one provided in this thesis. This
would provide a more complete exploration of how the impact of the introduction of CBDC is
perceived. Secondly, further research might expand and deepen the results by interviewing a broader
range of practitioners working in the field with CBDC - both by including a larger number of
respondents from the mentioned organizations, as well as by reaching out to other organizations. This
would allow gathering even more perspectives and perceptions, which would be beneficial for the
deepening of the study. Lastly, further research may also use a different case study, which would
expand the existing research by providing an additional geographical dimension. At the moment, it
would be interesting to have a comparative case study that would compare the perceptions of the
central banks of different countries, as some of them have contesting views. In particular, it would be
interesting to hear the arguments the practitioners provide for the contesting matters, which would
allow exploring similarities and differences in the process of the study of the CBDC’s impact, as well
as the perceptions per se. This would enrich the research by deepening the understanding of how the
CBDC'’s implications are studied, and what the perceptions of different actors are.

7.4. Theoretical, managerial and sustainability contribution

A large set of scholarly literature has been focused on the study of the CBDC. Specifically, academic
research has been focused on the advantages and pitfalls of the implementation of CBDC for financial
and monetary stability. There is yet no consent about many fundamental issues, and the research
remains fragmented and mostly focuses on the currency value, technical aspect, implementation
strategies, and application scenarios (Yao, 2019). The financial stability risks, the changing role of the
central banks, the increased credit risks of the central banks, the distortion of the financial markets,
and the money laundering are also have been studied (Bordo and Levin, 2017; IMF, 2019). This
research has aimed at enriching the existing scholarly literature with the in-depth case study of the
implications of the introduction of CBDC on the monetary and financial stability, which has been
defined as an under-studied field of study (Bordo and Levin, 2017b; Fiedler et al, 2017; Kirkby, 2018;
Meaning et al., 2018; Kim and Kwon, 2019; Shirai, 2019). As such, this thesis has contributed to the
enlargement of the body of theoretical research on the CBDC’s impact on the conduct of monetary
policy and for the preservation of financial and monetary stability. This is perceived to bring value to
the rising scholarly appeal to digital currencies.
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Besides, due to the diminishing role of cash, as well as arisen central banks’ interest in CBDC, this
study might also be of value for managerial use. In particular, the monetary policy and CBDC
practitioners working strategically and operationally with the CBDC might benefit from this report
due to its practical and detailed nature. Specifically, the employees of the central banks of the different
countries might find it useful to accustom themselves to the processes and perceptions of the Central
Bank of Sweden about the implementation of CBDC and its implications for monetary and financial
stability.

Lastly, it is important to consider the impact this study brings for sustainability. Sustainable
development, according to the UN Document (1987), is the one that “meets the needs of the present
without compromising the ability of future generations to meet their own needs” (UN Document,
1987). In particular, sustainable development is reported to consist of three dimensions: environmental,
social, and economic (Ibid.). As such, the acceleration of studies and further implementation of the
CBDC might be beneficial for the environment, as it would further reduce the print-out of the
banknotes and official documentation that assists in this process. It would also be socially beneficial,
as the implementation of CBDC would ease payment services to many people, as well as it would
guarantee the security of the money savings, as they would be guaranteed by the state. This might help
to further prevent and reduce poverty and social inequality. Lastly, the availability of the safe and fast
CBDC option might help the economies function and grow, which would contribute to the long-term
stability of the monetary and financial systems.
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Appendices
Appendix 1. The interview guide

Introduction:

1. The author presented herself, the purpose of the study, outlines the research questions, and the
timeframe of the study.

2. The researcher asked for permission to audio record the interview.

3. The interviewer asked for the interviewee’s preference to stay anonymous in the written report, or
whether the researcher could use the real name of the respondent.

Background questions:
1. Could you please tell me a little bit more about your role and responsibilities in the e-krona project
/ Monetary Policy Department?

Part 1. Questions about the study the impact of CBDC on monetary and financial stability:
2. How does the Central Bank of Sweden study the impact of the Central Bank Digital Currency on
central banks’ main objectives of monetary and financial stability?

2.1. What actions have been taken: a pilot study, research studies, etc.?

2.2. What are the next steps?

3. The Central Bank of Sweden’s second report from 2018 describes the characteristics of e-krona in
such away: “The e-krona is broadly available to the general public 24/7/365 and can be used to make
instant payments at the desired point in time. It is initially non-interest-bearing. An e-krona gives the
general public access to central bank money even when cash is not available. E-krona can be either
in an account with the Riksbank or value-based units that can be stored locally on for instance a card
orin an app.”
Has the Central Bank of Sweden gone further into specifying the type or some characteristics of the
CBDC it is considering to implement?

3.1. Account-based / non-account based

3.2. In parallel to other fiat money or exclusive CBDC?

3.3. Other characteristics?

Part 2. Questions about the usage of CBDC for addressing monetary and financial stability:
4. Some scholars say that CBDC would allow central banks to conduct a more effective monetary
policy. One such advantage is named that CBDC would allow central banks to impose charges on their
digital currency which evades the limitation of Zero Lower Bound on the nominal interest rate (Levin
2017, Dow 2019). Goodfriend (2015), Agarwal and Kimball (2015) and Rogoff (2016) all suggest that
a central bank digital currency could make it easier to set a negative rate on central bank money and
thus alleviate the lower bound on interest rates.

4.1. What is your view on this argument?

4.2. How low can the interest rate go? How much lower can it be?

4.3. How will it affect the Swedish economy if the nominal interest rate continues to fall/go

down?

5.What would happen with the economy in times of recession? Would the Central Bank be able to
stimulate the economy when CBDC is introduced and the nominal interest rate is already negative?

6. In such circumstances, would quantitative easing be possible?

7. What about Friedman’s “helicopter money”?
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8. If e-krona is universally accessible to the general public via commercial banks or direct deposit at
the central bank, and hence it can compete with bank deposits as a medium of exchange and a store of
value. In your opinion, is there the risk of an economy-wide run from bank deposits to CBDC that
would leave the banking system “short of funds” (Kim and Kwon, 2019)?

9. Will the removal of cash be a consequence of introducing CBDC?
10. BIS (2018) and Meaning et al. (2018) have suggested that an interest-bearing CBDC may make

monetary policy more effective through improved pass-through of policy rate changes. What is the
likely impact of CBDC on the monetary transmission mechanism?
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