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1. INTRODUCTION


1.1. BITCOIN


In 2008, the concept of Bitcoin1 was published2 in a white paper3 by Satoshi Nakamoto4. Bitcoin is described as a "peer-to-peer electronic cash system", i.e., a form of electronic cash that can be exchanged directly between people via its own transaction system. Thus, Bitcoin does not require a third party, such as a bank, to transfer electronic money. According to the white paper, Satoshi Nakamoto was concerned with the weaknesses in the dominant payment system, which relies heavily on trust in financial institutions to act as "fiduciary third parties to guarantee the [correct] processing of electronic payments"5. It's best to let him speak directly: "Commerce on the Internet has come to rely almost exclusively on financial institutions serving as trusted third parties to process electronic payments. While the system works well enough for most transactions, it still suffers from the inherent weaknesses of the trust based model. Completely non-reversible transactions are not really possible, since financial institutions cannot avoid mediating disputes. The cost of mediation increases transaction costs, limiting the minimum practical transaction size and cutting off the possibility for small casual transactions, and there is a broader cost in the loss of ability to make non-reversible payments for nonreversible services. With the possibility of reversal, the need for trust spreads. Merchants must be wary of their customers, hassling them for more information than they would otherwise need. A certain percentage of fraud is accepted as unavoidable. These costs and payment uncertainties can be avoided in person by using physical currency, but no mechanism exists to make payments over a communications channel without a trusted party.


What is needed is an electronic payment system based on cryptographic proof instead of trust, allowing any two willing parties to transact directly with each other without the need for a trusted third party.


Transactions that cannot be reversed through invoice transactions would protect sellers from fraud, and routine escrow mechanisms could easily be implemented to protect buyers." 6


So, behind the invention of Bitcoin is a critique of the existing payment system, organized through banks and central banks, which is now used for virtually all electronic payments. Bitcoin is thus primarily a counter-design to today's electronic payment system.


Satoshi Nakamoto, however, has his sights set not only on the payment system but also on the monetary system as a whole, as he explained in a forum: "The root problem with conventional currency is all the trust that’s required to make it work. The central bank must be trusted not to debase the currency, but the history of fiat currencies is full of breaches of that trust. Banks must be trusted to hold our money and transfer it electronically, but they lend it out in waves of credit bubbles with barely a fraction in reserve. We have to trust them with our privacy, trust them not to let identity thieves drain our accounts. Their massive overhead costs make micropayments impossible." 7


Satoshi Nakamoto thus criticizes the entire banking and currency system. Bitcoin should therefore be seen not only as a counter-design to the intermediary-based payment system but also as a counter-design to today's state currencies.


On January 3, 2009, the bitcoin concept was implemented with the creation of the first 50 bitcoins and the "Block 0", or "Genesis Block".


Into this Genesis block, Satoshi Nakamoto integrated a headline from the British newspaper "The Times" of January 3, 2009, in connection with the bailout of banks in the course of the banking and economic crisis starting in 20078: "Chancellor Alistair Darling on brink of second bailout for banks". The invention of Bitcoin is thus obviously related to the experience of a financial crisis and the economic crisis it triggered.




Blockchain, Crypto and Distributed Ledger Technology


Satoshi Nakamoto developed a process for implementing Bitcoin, which was later named "Blockchain". Blockchain technology is based on two important pillars: on the one hand, on "cryptography", on the other hand, on the "principle of distributed ledgers". For this reason, the terms "crypto" or "distributed ledger technology (DLT)" are often used in connection with Bitcoin and related systems.





Bitcoin has triggered a rapid development: Within a few years, several thousand new cryptocurrencies, such as bitcoin, were created9, but also many new blockchain systems, such as "Ethereum", or applications, were designed and implemented. A dynamic development is described as "DeFi" (Decentralized Finance). DeFi applications are more complex financial services, such as a securities exchange, based purely on decentralized protocols and do not require a central intermediary. The innovative power of the crypto community is immensely high.


1.2. ETHEREUM


In 2013, about four years after the generation of the Genesis block of Bitcoin, the next major milestone in the development of the blockchain was introduced: "Ethereum" is based on a new blockchain protocol and is a decentralized computer that can be used to run applications (e.g., programs). Ethereum is not, per se, comparable to Bitcoin, as it is not primarily about creating a new currency. Ethereum also has its own cryptocurrency (Ether), but it is used as a means of payment for transaction processing. Instead, the focus is on decentralized applications and so-called "smart contracts," which allow the transfer of digital10 money to be directly integrated into the execution of the software program. This allows, for example, a program to be executed as soon as a monetary payment has been transferred to a specific address. This link between money transactions and software programs is revolutionary. The potential applications are enormous, as not only digital money but general digital objects can be transferred. These digital objects are generally referred to as "tokens". They can be used for new cryptocurrencies, securities, digital art, or certain rights to physical objects (e.g., car ownership). With a "smart contract," the legal layer of any contract can be cast in software code, automating the rules for executing the contract, up to and including the transfer of money and rights. This opens up a new level of legal certainty for the digital economy, which, thanks to digitization, could be accessible for expensive assets and microtransactions. The concept of Ethereum thus represents the basis for the "token economy", i.e., the broad digitalization of the economy through blockchain, the "Internet of Things"11, or the "Internet of Values"12. In the future, this will allow devices to make monetary payments to each other, such as ordering fresh milk through a refrigerator or paying for units of electricity. I will go into the concepts of the token economy in chapter 4.1.5 in a little more depth.


The Ethereum platform started its operations in July 2015. Just seven months later, on February 29, 2016, Ether’s market capitalization, the proprietary cryptocurrency, reached over USD 500 million. Just two weeks later, the capitalization doubled again. As of October 2020, the market capitalization stands at USD 498 billion. By comparison, the market capitalization of Bitcoin is USD 1,140 billion (October 2020)13.


1.3. INITIAL COIN OFFERINGS (ICO)


An "Initial Coin Offering (ICO)" is a new form of project financing that has become possible with blockchain. It involves so-called "crowd sales", in which many supporters ("crowd") can exchange digital money (e.g., Bitcoin) for a newly created cryptocurrency or other coins14.


The first known ICO was conducted by "Mastercoin" in 201315. Through the Ethereum platform, however, since 2014, it has become technically very easy to program a new "coin" and conduct an ICO. Coupled with the success of Ethereum's ICO, in which bitcoin equivalent to $15.5 million was exchanged16 within 42 days, many projects have begun to take advantage of this new funding opportunity.


In 2016 and 2017, in particular, there was hype around ICOs, and with it, a multitude of new tokens representing cryptocurrencies or "coins." In 2016, coindesk.com counted 64 ICOs which raised 103 million17. In 2017, 966 ICO, or token sales, were conducted with a volume of 10 billion US dollars. Finally, in 2018, there were 2,284 ICOs with a book of 11.4 billion US dollars. As of October 2020, there are 3,621 tokens listed on coinmarketcap.com under the heading "Cryptocurrencies”.18 The total market capitalization is listed at 364 billion US dollars19.


In the traditional world of finance, the ICO is comparable to the so-called Initial Public Offering (IPO), i.e., raising capital via the financial markets. In 2018, the financing via IPOs amounted to 221.6 billion US dollars20. At peak times, the ICO market was, therefore, still relatively small, accounting for around 5% of the IPO market.


1.4. CRYPTO EXCHANGES


Parallel to the dynamics of the ICO developed so-called "crypto exchanges,” on which virtual currencies or cryptocurrencies can be traded. Initially, the offer consisted mainly of exchanging legal currencies such as U.S. dollars or euros for bitcoin or Ether and switching between bitcoin, Ether, and the few existing cryptocurrencies. As the number of ICOs increased, more and more cryptocurrencies were launched, mostly traded on crypto exchanges. In some cases, it was also possible to participate in the ICOs via crypto exchanges. This also enabled non-tech-savvy buyers to participate in ICOs. The substantial price increases of bitcoin and Ether in 2014 - 2017 brought many speculators who wanted to join in these returns into the market. Crypto exchanges have thus also proliferated, with the current largest crypto exchange reporting a daily trading volume of over USD 36 billion21. By comparison, the daily stock-trading volume of the New York Stock Exchange was written at USD 5.9 billion on February 19, 202122. On coin-marketcap.com (as of October 2021), 425 crypto exchanges are listed23.


1.5. "STABLECOINS"


The exchange rate of bitcoin to state currencies such as the euro or the U.S. dollar is subject to relatively high fluctuations (this is also referred to as "volatility") and is therefore only suitable for practical use as a currency to a limited extent (cf. also Figure 45 and Figure 46 in chap. 6).


For several years, the crypto scene has been striving to develop a digital currency with lower volatility to make it easier to use in everyday life or obtain a stable way of storing assets. This trend can be summarized under the term stablecoins. There are very different approaches to solving the problem:


Link to legal currencies


Some stablecoins sought to solve the volatility problem of Bitcoin and Ether vis-à-vis legal currencies by mapping a legal currency (e.g., U.S. dollar) into a new coin. In doing so, they wanted to make it easier to use digital money in everyday life. So, the focus here is on creating digital, programmable cash.


Connection to material values


Other stablecoins reference tangible assets, such as gold, silver, diamonds, or land. In this way, they also provide digital, programmable money but equally want to provide money that no longer has any reference to legal currencies. Such stablecoins also appeal to people who either distrust government-issued currencies and want an alternative to storing money or a currency that can be used worldwide and is accepted everywhere (such as gold).


Creation of a virtual "Stablecoin”


The last group of stablecoins would like to create - analogous to Bitcoin - a new virtual currency that defines its value from technology and rules, i.e., without reference to material values or legal currencies. This stablecoin group aims to achieve the lowest possible volatility and long-term value stability.


1.6. LIBRA / DIEM


Until 2019, most central banks have reacted to these developments with a reserved rejection. Only the Swedish Riksbank has already started a project to develop a digital central bank currency based on blockchain24. The Chinese central bank has also started working on a blockchain-based central bank currency early and has already started test operations since the beginning of 202125. For the other central banks, the topic was not a priority for a long time; at least, there was no official statement about it.


This changed abruptly when, on June 18, 2019, the Swiss-domiciled Libra Association unveiled its plans for Libra26. The Libra Association, also backed by the U.S. company Facebook, wanted to introduce a new stablecoin, which, in an initial version, was tied to a basket of legal currencies. This was intended to reduce the exchange rate risk against the established currencies, i.e., to reduce volatility. In this respect, the concept and concern of Libra were in line with the previous stablecoin development, even if it was not fully decentralized in the original sense. The "game changer" from the central banks' point of view was the possible use of Libra by all Facebook customers (at the time of publication, about 2.5 billion active customers were reported27, corresponding to about one third of the world's population). This means that introducing Libra would immediately create the world's largest currency and payment system. Facebook users would be able to use Libra to pay, transfer money, and store money worldwide with what is likely to be a very high level of ease of use. Since Libra should be backed by multiple legal currencies, the exchange rate risk would also be less than with a single currency (assuming you move across the borders of a currency area).


The consequences for the established banking system would be severe: For Facebook users, the national and international payment system would be virtually superfluous, as they could transfer money more conveniently and quickly with Libra. However, this would result in the money of these customers currently in bank accounts flowing out to Libra. If this happens quickly - these banks would be exposed to a substantial risk of bankruptcy due to the strong outflow of liquidity. This money would then, in turn, no longer be available for lending by banks.


For governments and financial market regulators, Libra posed a significant threat to financial market stability. For them, however, Libra also meant that significant parts of the financial system could suddenly occur outside the regulated sphere. This, in turn, raised fundamental questions about the regulatory status of Libra.


Another critical point is the so-called currency basket, i.e., how exactly Libra is backed: It is an entirely different risk exposure whether Libra stores the necessary coverage exclusively in the form of banknotes in a vault or a bank account. In the first case - given the expected volume - a sufficient amount of (central) banknotes and large vaults would be needed, with the corresponding risks of theft. In the second case, a bankruptcy risk would arise from the banks (we will discuss this in more detail later). In this case, however, the money would not be withdrawn from the monetary system but lies only at another bank.


It is also conceivable that Libra is covered by money market instruments or securities in the relevant currencies. This would make Libra one of the world’s largest asset managers and enable it to influence the financial markets with its investment decisions. In addition, Libra could then also become a significant creditor of government bonds and possibly also exploit this power.


The government reaction has been correspondingly harsh: in October 2019, French Finance Minister Bruno Le Maire described Libra as a threat to national sovereignty28. In the same month, Marc Zuckerberg, CEO of Facebook, was summoned before the US Congress to answer questions about Libra29. Even though Libra Association had its branch in Switzerland and wanted to operate under Swiss law, Europe and the US have made it clear that Libra can only be implemented (and used by citizens of their states) if it is sufficiently regulated and the interests of the states are taken into account.


Facebook has subsequently announced that the concept of Libra will be adapted30. At first, only coins representing a single national currency will be offered. Later, when Libra is approved by the regulator, the Libra coin will also be offered. In April 2020, the Libra Foundation announced that it had applied to the Swiss Financial Market Authority for a license as a payment institution31.


In September 2020, as part of its proposals on the Digital Finance Package and the regulation of markets for crypto-assets (MiCA), the EU Commission also included a solution to the issues raised by Libra32.


At the latest, since the announcement of Libra, central banks have therefore been working more intensively on possible concepts (or at least announcing them publicly). On October 2, 2020, the European Central Bank (ECB) published a basic paper (European Central Bank, 2020). On October 9, the Bank for International Settlements (BIS) also published a report33. So the development of digital money has gained a whole new momentum through Libra. On December 1, 2020, the Libra Association announced that it would rename the project "Diem" and move forward with its license application to the Swiss Financial Market Supervisory Authority FINMA34. However, on May 12, 2021, Diem communicated that it would move its primary operations to the U.S. and issue a Diem U.S. dollar stablecoin35.


The Libra project has, in retrospect, significantly changed the perception of state actors. It has made governments, financial market regulators, and central banks unmistakably aware of the dynamics that private actors can bring to the development of digital money. With digitization, creating global digital money and a new payment system has become technically relatively easy. The big question is who is shaping this development: the states or technology corporations.


1.7. ABOUT THIS BOOK


In the past, representatives of states and central banks met Bitcoin and many other blockchain applications with a defensive attitude. The existence of private money, be it Bitcoin or Libra / Diem, has so far been seen primarily as a threat to the financial system, particularly to financial market stability.


I have been studying Blockchain intensively over the last few years as part of my work for the Liechtenstein government36. After in-depth analysis, I am convinced that the potential of Blockchain for the development of the digital economy is immensely high37 and enables much more than the use of digital money. For this reason, the Liechtenstein Blockchain Act does not primarily regulate digital currencies but creates legal certainty for using Blockchain in all applications in the digital economy.


However, the argumentation of central banks and governments against Bitcoin, Libra, etc., in the context of financial market stability has greatly irritated me and brought me to the question of what benefit virtual (or crypto) currencies have.


I experienced the financial crisis around 2008 firsthand as a "banker,” i.e., in a leading position in a bank’s risk management and treasury. At that time, I was in one of the heart chambers of the financial system. I saw how fragile the financial system was and what serious effects the weakness of the financial system could have on national economies and state currencies.


So, in principle, I share the central banks' and governments' assessment of the (in)stability of the financial system. Still, I do not see the developments triggered by Bitcoin as a threat but rather as an opportunity to finally design a stable financial system.


With this book, I, therefore, want to show how the concepts of Bitcoin and Blockchain can be used to solve the fundamental problems of our money and banking system.





1 "Bitcoin" is commonly used to refer to the entire money and payment system, while "bitcoin" is used to refer to the money.


2 Cf. (Nakamoto, 2008)


3 In this context, a white paper is a term for a basic text formulated as objectively as possible that describes a solution to a problem (cf. (Graham, 2019), (Gabler Wirtschaftslexikon, 2018)).


4 Satoshi Nakamoto is a pseudonym. The true identity of the author is unknown to date.


5 Quotes from (Nakamoto, 2008)


6 Cf. (Nakamoto, 2008)


7 Cf. (Nakomoto, 2009)


8 Cf. (Elliott & Duncan, 2009)


9 Coinmarketcap reports over 11,450 cryptocurrencies traded on nearly 400 crypto exchanges as of the end of August 2021 (cf. (Coinmarketcap.com, 2021)).


10 In this book, digital money is an umbrella term covering all types of electronic money, book money from banks but also digital, blockchain-based money, i.e. cryptocurrencies (more on this in chapter 4).


11 Cf. (Wikipedia, 2020)


12 Cf. (Ripple, 2017)


13 Cf. (Coinmarketcap.com, 2021)


14 The real revolution was mainly in the legal implementation, i.e. that ICOs could be carried out compatibly with the legal system.


15 Cf. (Alamon, 2018)


16 Cf. (Coin Telegraph, 2018)


17 Cf. (Coindesk.com, 2017)


18 Cf. (Pozzi, 2019)


19 Cf. (Coinmarketcap.com, 2021)


20 Cf. (Whelan & Tarleton, 2019)


21 Cf. (Coinranking.com, 2021)


22 Cf. (Wall Street Journal, 2021)


23 cf. (Coinmarketcap.com, 2021)


24 Cf. (Sveriges Riksbank, 2019)


25 Cf. (Mullen, 2021)


26 Cf. (Libra Association, 2019)


27 Cf. (Omnicore Agency, 2020)


28 Cf. (Foxley, 2019)


29 Cf. (Kelly, 2019)


30 Cf. (Statt, 2020)


31 Cf. (Libra Association, 2020)


32 Cf. (European Commission, 2020)


33 Cf. (Bank of International Settlements (BIS), 2020)


34 Cf. (Diem Association, 2020)


35 Cf. (Diem Association, 2021)


36 Among other, I was responsible for the project of the Liechtenstein Blockchain Law (Law on Tokens and VT Service Providers, TVTG), cf. (Regierung des Fürstentums Liechtenstein, Government of the Principality of Liechtenstein, 2019)


37 The background to the blockchain law and the benefits of blockchain in the digital economy can be found in my book "Legalize Blockchain" (cf. (Dünser, 2020))




2. THE FINANCIAL SYSTEM


2.1. THE MONETARY AND BANKING SYSTEM


Until 2008, state currencies dominated our perception of money. With Bitcoin and the many other so-called "cryptocurrencies," other expressions have become relevant. First, it is important to briefly clarify the terminology: "Money" is a generally recognized means of exchange and payment. "Currency" is money issued by a state and, thus, a sub-form of money38. Money can therefore be created and issued by both state and private actors. A "legal tender" is money subject to a legal acceptance requirement.


Blockchain is primarily a technology that can be used to create digital money. The term "crypto" in this context refers to blockchain technology. Thus, the term "cryptocurrency" encompasses both private and government forms of money issued using blockchain technology. In light of our later discussions, using the term "cryptocurrency" is useful only for digital money issued by state actors. For all others, such as Bitcoin and Ether, the term "private crypto-money" would be appropriate.


Currencies (to stay in the correct terminology) exist today primarily in two forms: Cash and book money. Cash in note form is issued and put into circulation directly by central banks. On the other hand, coins are issued by the states themselves (e.g., via the Federal Ministry of Finance in Germany39 or the Federal Finance Administration in Switzerland 40) but put into circulation by the central banks. Book money corresponds, for example, to customers' current account balances at commercial banks.


Today's monetary and banking system is best understood starting with central banks. Like any bank or company, central banks keep a balance sheet: they have assets and various ways of refinancing them (liabilities). Cash in note form represents one of these refinancing options. In economic terms, therefore, cash (banknotes) is debt capital or, to put it another way, an obligation of the central bank to the note holder. The values collected through the issue of banknotes are recorded on the assets side of the central bank's balance sheet, while the cash is recorded on the liabilities side. Possession of the cash usually does not entitle the holder to return the assets on the asset side but only to exchange them for a new note. However, a central bank can also buy back and destroy the notes to control the cash amount. This reduces the central bank's balance sheet total. Coins, unlike notes, do not represent a liability to the government budget. The government produces the coins and sells them at nominal value. The difference between nominal value and production cost is recorded as government revenue. Coins are, therefore, not relevant to the discussion in this book. Therefore, whenever cash is mentioned in this book, it always refers to central banknotes.
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Figure 1: Central bank balance sheet and cash





Depending on the currency area, commercial banks must maintain an account with the respective central bank. This account is - analogous to cash - an obligation of the central bank to the commercial bank. Since this money is not available in note or coin form but only "exists" in the central bank's accounting system, we also speak of "book money".


A central bank can create book money by, for example, giving a commercial bank a loan collateralized with high-quality securities. The commercial bank then receives the book money credited to its current account at the central bank, and at the same time, the commercial bank records a liability to the central bank (cf. Figure 2, step 1). The money creation of a central bank is thus based, in accounting terms, on the increase in assets (credit to the commercial banks) and an increase in liabilities (current accounts from the commercial banks, which in principle amounts to a loan from the commercial banks to the central bank). However, a modern central bank cannot create money out of thin air. A central bank loan to a commercial bank must normally be backed by high-quality assets, such as high-quality government bonds. The central bank has various technical options for carrying out this transaction: It can secure the collateralization of its loan by a lien so that in the event of the bank's bankruptcy, the collateral is transferred to the central bank in the form of securities. However, it can also buy the assets from the bank so that the central bank does not have to carry loans to a commercial bank on its balance sheet but securities. There are also intermediate forms (known as purchase-repurchase agreements, or Repo-agreements for short) in which the central bank takes over the securities for a certain period and then sold back to the commercial bank at an agreed price.
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Figure 2: Steps in the creation of money of book money and money payment (illustration)





The commercial bank, for its part, can also create book money by granting a loan to a customer (cf. Figure 2, step 2). Suppose it "pays out" the loan amount to the customer's current account with itself without the book money leaving the commercial bank. In that case, it does not need central bank money for this purpose but merely has to increase the customer's credit balance on his account (with the same commercial bank, of course). However, this also increases the total amount of book money (both at the bank and in the banking system as a whole), which is why this is also referred to as money creation. The account represents the customer's credit balance with the bank and is, therefore, in economic terms, a type of loan or credit with which the bank refinances itself. Under financial market law, the term "deposits" is used for accounts, but this gives a skewed picture: In an account, a customer does not "deposit" a bundle of banknotes in a safe deposit box. An account at today's bank is one element in a large credit system that extends from the end customer to the central banks. From the bank's perspective, "money creation" increases the total stock of assets and liabilities. As a result, the bank balance sheet thus lengthens overall (cf. Figure 2, step 2).


If, for example, the customer finally uses his credit to buy a house, the book money is transferred to the payee's account. If the recipient happens to have his account at the same bank, the bank only has to reduce the sender's account and increase the recipient's account in parallel. The assets side of the bank's balance sheet does not change. If the recipient is a customer of another bank, for example, the current account of bank 1 at the central bank will be reduced and credited to the current account of bank 2 (cf. Figure 2, step 3, resp. Figure 3). Thus, in today’s banking system, a payment is just a shift of loans to the central bank. The commercial banks thus need the book money created by the central bank to make payments to another bank.
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Figure 3: Illustration of the current account network / Giro system





Figure 3 shows the current account network between the central bank and the commercial banks and helps to understand the overall view of this transaction: If a customer (C1) transfers book money to a customer (C6) of another bank, both his current account C1 and the current account of commercial bank A are reduced, and thus - from the perspective of the central bank balance sheet - the current account of commercial bank A. In return, the current account of bank C at the central bank is increased, and finally, the current account of C6 is increased. Several central banks may be hierarchically interconnected, each covering different banking regions. Thanks to the Giro system, money transfers can be made between customers who are not at the same bank. It is, therefore, a historically important achievement. This system was the only infrastructure for digital payments until the invention of Bitcoin.


In the respective currency areas, payment systems (such as "Swiss Interbank Clearing (SIC)," TARGET in the eurozone, or Fedwire in the U.S.) handle the processing of cross-institutional payments. SEPA ("Single Euro Payments Area") was introduced to standardize payment systems in the European Union.


However, the payment system via the central bank only works within a single currency area. To carry out cross-currency area transactions, so-called correspondent banks are needed, which act as an interface to a foreign currency area. For a bank in the euro area to pay in U.S. dollars to a bank in the U.S. dollar area, it needs a current account with a correspondent bank in the U.S. dollar area. The correspondent bank then executes the payment in the local payment system. SWIFT ("Society for Worldwide Interbank Financial Telecommunication"), a communication system for the transmission of payment orders, was introduced to standardize international payments.


There are various ways in which bank payments can be initiated: Checks, debit cards, credit cards, deposit slips, and many more. However, all of them are based in principle on the credit transfers in the banking system described above.
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Figure 4: Balance sheet structure of a typical bank





This illustration of today's money and banking system shows us several aspects:


First, it is essentially based on debt. Money is created in form of credits by increasing the money supply available to the economic system.


Second, money - cash and book money - is the counter position to these debts. In principle, a money holder gives a credit partially covered by certain assets to a bank or the central bank.


Third, account balances do not represent bundles of banknotes stored in the bank's vaults but are funds made available to the bank for management. The bank also uses these funds to make medium-and long-term loans, such as mortgage or corporate loans (cf. Figure 4).


In the following, I will take a closer look at the various forms of banking business (asset side of the balance sheet). The traditional business area of banks is lending to non-financial counterparties such as private individuals or companies. Loans can be either "blank," i.e., without collateral, or collateralized. In the case of mortgage loans, for example, a plot of land or a house serves as collateral. However, loans can also be collateralized with securities or other assets, such as cars, in the case of leasing loans.


However, banks also use their balance sheet assets to purchase securities directly, whether for financial investment or liquidity management purposes, to use these securities, e.g., for short-term liquidity procurement from a central bank. Such securities are also used in practice to collateralize receivables between banks.


Another important part of the asset side of a bank's balance sheet is the so-called money market, where the bank invests its excess liquidity with other banks (i.e., financial counterparties) instead of with the central bank. The money market typically covers a maturity of one day ("overnight") to one year. The money market has the function of balancing the book money between banks (cf. Figure 5): If a bank has more customer deposits than lending opportunities, it can lend this money to another bank whose customer deposits are insufficient to refinance customer loans. The money market also allows a bank to compensate for an unexpected short-term outflow of customer funds. The money market helps banks to increase interest income on liquidity. Short-term money (e.g., from the current account pool) is invested with longer maturities. Longer maturities are also normally associated with higher interest income. Some liquidity is held in other banks' or the central bank's current accounts. This money is used to settle transactions between banks.


A bank earns part of its income from what is known as balance sheet business: it usually invests its assets over the medium or longer term (money market, customer loans, and securities). It refinances itself with funds that bear lower interest rates. If these refinancing operations are shorter-term, they are referred to as maturity transformation, as short-term funds are made available for long-term loans.
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Figure 5: Illustration money market







The entire money and banking system is thus consequently a complex network of credit, partly refinanced by the holders of cash and book money.





2.2. MODERN MONEY CREATION AND CENTRAL BANK INSTRUMENTS


In the last section, I explained how central and commercial banks create money from an accounting perspective. I also mentioned that modern central banks do not create money out of thin air but that banks have to deposit assets if they want to borrow fresh money from the central bank. In this section, I will go into more detail about the assets that back modern currencies and the instruments a central bank can use to control the money supply and other economically important parameters.


The Swiss National Bank, for example, does not permit 41interest-bearing investments, equities, gold, bonds, and other securities in its investment guidelines (as of 2015)., gold derivatives, and currencies. As of August 2020, 6% of its assets are invested in gold and 90% in foreign currency bonds. Eligible investments include securities traded on a liquid secondary market whose debtors are rated at least "investment-grade" by rating agencies42.


Interest-bearing securities are, for example, government bonds, which are a type of transferable loan. Governments issue them to refinance deficits in the national budget. Considering that government-issued currencies represent loans from money holders to commercial banks or central banks, and these, in turn, invest their assets in loans to governments: Government-issued currencies serve at least in part to finance government debt.


For a better illustration, it is helpful to imagine that a central bank invests only in government bonds of the respective state and that the state currency is used only domestically: In this case, then - from a macroeconomic perspective - this sovereign currency would be nothing more than the debt owed by the sovereign to the citizens and institutions that hold money. Thus, if a government increases debt, it issues new bonds. These bonds are ultimately recorded on the central bank's balance sheet to create new money. The money creation cycle of the debt economy behaves, on a large scale, as it does with any commercial bank on a small scale: It is a credit-based extension of the balance sheet.


In reality, however, central banks buy not only government bonds of their own country but of countries worldwide, corporate bonds, stocks, and precious metals.


Modern central banks should be independent of direct political influence but pursue objectives defined by politicians (as representatives of society). For the European Central Bank 43and the Swiss National Bank44, these are the maintenance of price stability and, as a second priority, economic development. The U.S. Federal Reserve System (Fed) has similar goals but with a different emphasis: "The Federal Reserve Act mandates that the Federal Reserve conduct monetary policy to effectively promote the goals of maximum employment, stable prices, and moderate long-term interest rates." 45


Central banks have a wide range of instruments at their disposal to achieve their goals. The most important instruments are setting the key interest rate and managing the financial system’s liquidity. By defining the key interest rate, the central bank controls the interest rate conditions of the financial system and, thus, the demand for credit and the free assets of private households available for consumption. Low interest rates thus increase demand for goods and services, while high interest rates curb demand.


Central banks use so-called open market transactions and liquidity facilities to inject liquidity into the financial system. Open market transactions allow banks to borrow money from the central bank on a longer-term basis by transferring securities to the central bank via a repo transaction. The central bank may conduct this transaction as an auction or bilaterally with individual counterparties. Repo auctions take the form of either a volume tender or an interest rate tender. As a rule, auctions take place as volume tenders at an interest rate (fixed or floating) specified by the central bank on an electronic trading platform. The central bank usually announces the terms and conditions on which it enters into repo transactions via the electronic market information services and the trading platform. The term of repo transactions may range from one day (overnight) to several months46. The interest rates the central bank offers are based on the prime rate. However, these interest rates are relevant for repo transactions between commercial banks and the central bank and influence all banking system interest rate transactions. For example, a central bank transaction competes with money market transactions in the interbank market. If a commercial bank can obtain money at a different price, a money-issuing commercial bank must follow suit. Thus, by setting the interest rate band for repo transactions, the central bank has a very effective tool for controlling the interest rate level of an economy.


Banks can also borrow money via the liquidity facilities ("standing facilities" at the SNB47 or "marginal lending facility" at the ECB48) at the conditions set by the central bank via repo transactions. This allows short-term liquidity bottlenecks to be bridged.


The maximum volume of these transactions is also directly related to the securities that may be used as collateral or taken over by the central bank. The "credit rating", i.e., the assessment of the default risk, plays an important role in this: If, for example, a central bank only allows first-class government bonds ("AAA rating"), the maximum volume of money creation is very limited, as it depends on the current level of government debt of sovereigns with first-class credit ratings. Currently, the rating agency Standard&Poor's identifies only 13 AAA-rated sovereigns worldwide49.


If the permitted rating is extended to "AA-" or "Aa3" (still a low risk of default), another 19 countries are added. This also increases the maximum volume of money creation. It will be even larger if corporate bonds with a first-class credit rating are also allowed. The volume currently recognized by the European Central Bank is 14 trillion euros50.
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Figure 6: Volume of Securities Collateralization in the Eurosystem and Outstanding Loans 51





Figure 6 shows the volume of securities the European Central Bank used to collateralize loans in recent years. One can see the increases in securities collateralization during the financial crisis of 2008 and the beginning of the Covid-19 pandemic in March 2020.
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Figure 7: Development of the Consolidated Balance Sheet of the Eurosystem (in EUR million) 52





Figure 7 shows the historical development of the consolidated balance sheet of the Eurosystem since 1999. The expansion of the money supply since the financial crisis of 2008 can be seen.


Another important aspect of central bank activities is the exchange rate management. This is also influenced by interest rate policy, or more precisely, the interest rate differential with another currency. To illustrate: If an investor wants to invest money in a certain currency in "his" currency area at low risk in the short term, his return is partly determined by the interest rate level of the currency area. Alternatively, he could exchange his money for another currency, invest it in it, and then exchange it back. If the interest rate level of the other currency is higher, and the exchange rate between the two currencies is stable, he could make a low-risk profit compared to the first alternative. He takes some exchange rate risk. With the second alternative, the investor is, in a sense, "betting" on the exchange rate development. Since currency and money markets are very liquid, such investments are made frequently daily, so there is normally little arbitrage opportunity. If, however, the central bank of the first currency lowers its key interest rates, there will be upward pressure on the second currency, assuming that inflation expectations remain unchanged. A rising exchange rate of the second currency, in turn, has a major impact on the real economy. Imports become cheaper, but exports become less attractive. A central bank will therefore carefully consider the interest rate changes of its major trading partners. Figure 8 shows the development of important key interest rates since 2000. One can see similar trends.
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