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ABSTRACT 

This thesis proposal suggests to research the sustainability of 

money creation in the Bitcoin network by using the e3 value 

methodology. This analysis will be compared with the 

conventional European monetary system to identify strengths 

and weaknesses of the actors in the Bitcoin network. The 

research will be a combination of literature review, 

information modeling and expert interviews.  

1. INTRODUCTION 

On January 22, 2015, the European Central Bank 

announced a one trillion euro stimulus program to revive 

the struggling European economy. This will be done by 

buying up around 60 billion euro worth of assets each 

month, with money that has yet to be created (Blackstone, 

Hannon & Walker). For many years, governments have 

tried to influence economic growth by printing extra 

amounts of money. This has had mixed results like the 

German hyperinflation in the early 1920’s on the one hand, 

and the economic revival in the 1930’s after the 1929 

Beurskrach on the other  (Hubbard, 2005). 

The creation of Bitcoin works in a different way. This peer-

to-peer payment network gets stability and computing 

power by having a decentralized infrastructure. About 

every ten minutes or so, a Bitcoin ‘miner’ is rewarded with 

newly minted coins, for contributing computing power to 

the  network.  The more power a miner puts into the 

network, the bigger the chances are of getting rewarded. 

Opposite to conventional money, where banks play a big 

role in the transactions and governments in the creation of 

new money (Hubbard, 2005), Bitcoins are created at a 

steady rate and have a finite amount (Nakamoto, 2009).  

A whole bitcoin mining industry has emerged to mine for 

these new Bitcoins. The total computing power of the 

network has grown with the increase in the value of Bitcoin 

and the increased sophistication of mining hardware (Kroll, 

Davey & Felten, 2013). This model works well during an 

upward trend, but trying to find new Bitcoins might become 

too expensive, when the value of the coin drops. One of the 

largest cloud mining services, CEX.io, had to halt mining 

because of this in January 2015 (Higgins, 2015). 

Due to its decentralized nature, Bitcoin is hard to regulate 

and its finite amount and steady money supply, make it near 

impossible to adjust the available amount of Bitcoin to the 

current economic growth rate. The creation speed of new 

coins lies deeply embedded in the Bitcoin code and the 
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network is supported by many miners. For individuals, it is 

near impossible to mine Bitcoins themselves, so they often 

have to use third party services to buy them in exchange for 

euros or dollars. These third parties are not always reliable. 

On February 28, 2014, the biggest Bitcoin trading platform, 

Mt. Gox, filed for bankruptcy. The owners claimed that 

hackers had stolen almost 850.000 bitcoin with a value 

close to half a billion dollars. Users of the website lost all 

their bitcoins and the price of Bitcoin plummeted (Sidel, 

Warnock & Mochizuki, 2014). Within a year, Bitstamp, 

another Bitcoin exchange, got hacked and lost about 19.000 

Bitcoin. A repeat of the Mt. Gox episode was evaded as the 

exchange was quick to contain the hack (Ember, 2015). 

Four days later, they continued trading, implementing 

improved security measures. The platform survived the 

hack and the users did not lose their bitcoin and the price 

went up(Chen, 2015). 

Since the inception of Bitcoin, the stakes for mining 

companies and exchanges got much higher. Where the 

bitcoin traded at a mere 5 dollar cent in late 2010, its value 

multiplied 2000 times to peak around a 1000 dollars in late 

2013, reaching a market cap of over 13 billion dollar1. 

These higher stakes mean a higher risk for companies that 

profit by offering Bitcoin-related services. The unregulated 

market leads to uncontrollable excesses where companies 

take risks with consumer bitcoins in order to reduce costs 

and increase short-term profits.  

At the same time, large investments are made in Bitcoin-

related companies. The micropayments service Changetip 

recently raised $3.5 million (Edgar Fernandes, 2014) and 

Coinbase, a Bitcoin bank, received an investment of $75 

million by companies like the New York Stock Exchange 

and the Spanish Bank BBVA (Davies,2015). These 

investments might give companies the support to stabilize 

the market and be more sustainable. 

Whether Bitcoin will come crashing down after its meteoric 

rise, or is here to stay, depends on the profitability for the 

companies that use it. This thesis proposal aims at shining 

a light on the emerging Bitcoin economic ecosystem. By 

using the e3value methodology it can be analyzed where 

value is created and shown if all actors profit.  Weak links 

in the value chain will also be identified. On top of this, the 

conventional monetary market will be analyzed in a similar 

fashion, in order  to find similarities and differences 

between the two. This will offer an insight into the 

sustainability of the Bitcoin market model. 
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2. RESEARCH PLAN 

From February 2015 to May 2015, literary research and 

expert interviews will be done in order to model the money 

creation of the Bitcoin Network and the conventional 

monetary system using the e3 value model methodology.  

This Master thesis is of an interdisciplinary nature as it 

combines the field information modeling with economics. 

In order to assure the proper guidance, two supervisors were 

attracted, instead of one. For the information modeling 

associate professor at the VU Jaap Gordijn is giving the 

main guidance. He is one of the main creators of the e3 

value methodology. Arjen Siegmann, an Associate 

professor that is affiliated with the Master of finance at the 

VU, will offer support and guidance in the field of monetary 

systems and policies. 

In this research plan, an overview of the problem space will 

be given, the problem will be stated and a plan will be drawn 

to address this problem. The research consists of ten 

research questions that will be answered with a combination 

of literary research, information modeling and expert 

interviews. The rest of the research plan offers an 

hypothesis, gives insight into the planning and states the 

possible implications of the research.  

2.1 Context 

Bitcoin is a decentralized peer-to-peer payment network 

where digital payments in the form of bitcoins are sent 

without requiring a trusted third party (Nakamoto, 

2008).Bitcoin can be seen as a form of money as it (a) a 

medium of exchange that replaces barter trading, (b) it is a 

store of value that can be saved and (c) is a unit that 

measures value. Opposite to most forms of money, it is not 

credited by a central bank and it has no intrinsic value 

(Scruton, 2007). These similarities make it relevant to 

compare the workings of the financial system with that of 

Bitcoin.  

The financial system transfers funds from savers to 

borrowers. Banks play an important role in this system as 

they keep track of all the debts. Funds of households, firms 

and governments that are saved can be borrowed to others 

against interest. The financial intermediates can profit from 

this by charging higher interest rates on the funds they lend, 

than on the funds they borrow. Derivatives of these debts 

are traded via financial markets to leverage the risks of the 

intermediates. By speculating on these derivatives and 

charging fees for transactions (e.g. from one currency to 

another) a whole industry has developed around this  

(Hubbard, 2005). 

Due to the decentralized nature of Bitcoin, no intermediate 

is necessary to accommodate payments (Nakamoto,2008). 

Despite this, many services like exchanges and banks have 

been created to facilitate transactions and safeguard funds. 

These service providers usually operate unregulated and 

lack codes of conduct. Despite several incidents, the overall 

market keeps growing and new services pop up. Analyzing 

the value generation of all the actors will show if this is a 

sustainable development. 

2.2 Problem Statement 

Not all actors in the Bitcoin ecosystem are profitable 

enough to cope with the rapid market changes. The Bitcoin 

network has grown from a niche payment system to a 

multibillion dollar industry. This growth has led to 

increased earnings, risks and stakes for the actors. Not all 

actors can react quickly enough to cope with the increased 

responsibilities and become prone to theft, misconduct and 

illegal activities. The sustainability of the money creation is 

important due to the money that is invested in the network 

by individuals and businesses like Bitcoin mining 

companies and exchanges.    

2.3 Research Questions 

For this thesis, the Bitcoin Network will be modeled 

according to the e3 value methodology, to determine if there 

is sustainable value creation. The main question is: 

Is money creation in the Bitcoin network sustainable, 

according to the e3 value methodology and how does it 

compare to conventional money creation by the European 

Central Bank?  

To answer the main question, the following research 

questions will be answered:  

2.3.1 What is bitcoin? 

This first research question aims at exploring the concept of 

bitcoin. Aspects like the blockchain, privacy and Proof-of-

Work will be explained.  

2.3.2 Can Bitcoin be considered money? 

In order to deepen the understanding of Bitcoin, it is 

necessary to fully understand the concept of money to be 

able to use the monetary market as  

2.3.3 When can a market be labeled as sustainable 

according to the e3 value methodology? 

The e3 value methodology will be explored to identify the 

specifications for an industry to be considered sustainable. 

2.3.4 How is value created in the bitcoin network? 

The important actors in the Bitcoin Network will be 

identified and a model will be constructed to find out the 

value creation in the network. The actors that will likely be 

used in this model are: 

 Bitcoin users 

 Bitcoin network 

 Bitcoin Foundation 

 Miners 

 Exchanges 

2.3.5 What are the strengths and weaknesses of the value 

creation in the Bitcoin network? 

Using the e3 value model created in sub question 3, the 

strengths and weaknesses will be identified. For each of the 

actors in the bitcoin network an estimation will be made of 
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their value creation in order to identify possible 

weaknesses. 

2.3.6 How is value created in the European monetary 

system? 

The European monetary system will be studied and 

modelled using the e3value model. It is expected that this 

will consist of stakeholders like: 

 Banks 

 Governments 

 Central Banks 

 Households 

 Payment providers 

 Investment firms 

2.3.7 What are the strengths and weaknesses of the value 

creation in the European monetary system? 

Based on the findings of research sub question 6, the 

weaknesses and strengths of the monetary system are 

identified. 

2.3.8 How do the strengths and weaknesses of the 

Bitcoin network and the European monetary system 

match and differ? 

The findings from research sub questions 5 and 7 will be 

compared in order to find out in which way the systems are 

similar and are different. 

2.3.9 How can the weaknesses of the Bitcoin network be 

countered? 

Several possible solutions for the weaknesses in the Bitcoin 

network will be offered that could counter them. 

2.3.10 Does the Bitcoin Network have enough strengths 

to be considered sustainable? 

Each identified strength from the e3value model will be 

studied in order to find out if they provide enough stability 

for the Bitcoin Network to be sustainable. 

2.4 Approach 

To answer the main question, a combination of literature 

research and modelling will be used in the first stages of the 

research. The research will consist of four stages: 

1. Exploration: literature research will provide 

insight into the subject and form the basis for the 

e3 value models. This stage will consist of 

research question 1,2,3, 4 and 6. 

2. Modeling: Based upon the findings of the 

explorative stage, e3 value models will be created. 

This stage will consist of research question 4 and 

6. 

3. Analysis: The e3 value models will be compared 

to each other to find similarities and differenced 

between European and bitcoin money creation. 

This stage will consist of research question 5, 7 

and 8. 

4. Validation: The finding of the first three stages 

will be validated with expert interviews. It is the 

aim to interview three experts from the monetary 

field and two from the Bitcoin ecosystem. This 

stage will consist of research question2, 5,6, 9 and 

10. 

During the thesis design, the literary research has already 

started. This will be added in addendum 1.  Below, the 

approach per sub question will be discussed.  

2.4.1 What is bitcoin? 

This question will be answered with literary research of the 

original whitepaper on Bitcoin and with academic articles 

that have been published over the years. 

2.4.2 Can Bitcoin be considered money? 

Literary research will offer an overview of the different 

points of view on money. From this a definition will be 

created that will be compared to the definition of bitcoin 

from research sub question 1. The findings will be shared 

with experts in the monetary field to find out if they 

consider it to be money. 

2.4.3 When can a market be labeled as sustainable 

according to the e3 value methodology? 

Literary research of the book on the e3 value methodology 

and case studies will be used to give an insight into the 

market factors that point to a sustainable model. 

2.4.4 How is value created in the bitcoin network? 

Extensive online research will give an overview of all the 

actors involved in the Bitcoin network and what their 

business models are. These findings will be used to create 

an e3value model of the market.  

Based upon the initial research, a concept model has already 

been created that can be seen in addendum 2. This model 

will be further enhanced and broadened during the research. 

2.4.5 What are the strengths and weaknesses of the value 

creation in the Bitcoin network? 

The model that was created in sub question 4 will be studied 

to identify strength and weaknesses. 

2.4.6 How is value created in the European monetary 

system? 

Literary research will give an insight into the conventional 

monetary market. From this, an e3 value model will be 

created. This model will later be evaluated in expert 

interviews.  

2.4.7 What are the strengths and weaknesses of the value 

creation in the European monetary system? 

Based on the findings of research sub question 5, the 

weaknesses and strengths of the monetary system are 

identified. 

2.4.8 How do the strengths and weaknesses of the 

Bitcoin network and the European monetary system 

match and differ? 
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Research sub questions 5 and 7 findings are compared. In 

expert interviews these findings will be discussed to find the 

crucial similarities and differences. 

2.4.9 How can the weaknesses of the Bitcoin network be 

countered? 

With literary research solutions used in the monetary 

market will be offered. These possible solutions will be 

discussed with monetary experts to find out if they are 

suitable. Also two experts from the Bitcoin field will be 

interviewed that are experienced with the parts of the 

network that are considered weak. This will offer an insight 

into their point of view on the risks of the business. 

2.4.10 Does the Bitcoin Network have enough strengths 

to be considered sustainable? 

The strengths found in sub question 5 will be summed up 

and compared to the factors that were mentioned in sub 

question 3. Next to this, they will be discussed in expert 

interviews. 

2.5 Scope and Limitations 

Bitcoin is a relatively new technology, so the amount of 

academic research is still limited. Much of the market 

research will consist of online research of the businesses 

their selves and of news outlets reporting on them. The data 

that supports the value creation will have to be estimated, 

using data from websites that have commercial motives, so 

the reliability cannot be guaranteed. This will be countered 

by extensive literature research on the monetary market and 

with expert interviews. 

The author of this thesis proposal owns bitcoin and also 

trades in other cryptocurrencies. 

2.6 Procedure 

The thesis project will run from February to May 22. In the 

first three months, all actors in both systems will be 

analyzed to create two e3 value models. These two models 

will be compared to each other. The following two months 

will consist of writing the final thesis and performing expert 

interview to further support the findings. 

The planning for each research question is shown in the 

Gantt chart below. Literary research will be marked with 

blue boxes, modeling with green and expert interviews with 

red.  

Questions 01/15 02/15 03/15 04/15 05/15 

#1      

#2      

#3      

#4       

#5        

#6         

#7      

#8       

#9      

#10      

Main       

Table 1: Planning of research 

When taking the planning and looking at in from the point 

of view of the research stages, described in the approach, 

the table below is found. In this table the following stages 

are described by their number: 

1. Exploration 

2. Modeling 

3. Analysis 

4. Validation 

 

Questions 01/15 02/15 03/15 04/15 05/15 

#1 1 1    

#2 1 1  4  

#3 1 1    

#4 1 1 2 2   

#5   3 3  4  

#6  1 1 2 2  4  

#7    3  

#8    3 3  

#9    4 4 

#10    4 4 

Main     4 4 

Table 1: Planning of research 

2.7 Long range consequences 

The current research on Bitcoin is mostly focused on the 

technical aspects. An extensive overview and critical 

review of the Bitcoin ecosystem has not been done in this 

way. This master thesis might function as a stepping stone 

for further research on the sustainability of the developing 

ecosystem. 

3. CONCLUSION 

This thesis proposal aims at doing research on the 

sustainability of money creation in the Bitcoin network. To 

analyze this, an e3 value model will be created, based on an 

extensive literature study. The same will be done for the 

European monetary system. The strengths and weaknesses 

of both systems will be identified and compared to each 

other. These findings will be discussed with industry 

experts from both fields. This will be used to predict the 

sustainability of the Bitcoin ecosystem.  
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Appendix 1 – Literature Study 

 

2. LITERATURE STUDY 

 As preparation of the master thesis, bitcoin and 

conventional money were explored to get a grasp of the 

fundamentals of the two models. 

2.1 Bitcoin 

Bitcoin is a decentralized peer-to-peer payment network 

where digital payments in the form of bitcoins are sent 

without requiring a trusted third party that prevents double 

spending (Nakamoto, 2008). About every ten minutes, the 

payments are consolidated in a block and verified by 

nodes to be added to a publically distributed ledger, the 

blockchain. The miners are rewarded for sharing their 

CPU power with newly minted bitcoins that are added to 

the network. Since its creation in 2008, there are already 

14 million bitcoin minted2, but it will take till 2110-2140 

for all 21 million bitcoin to be mined.  

2.1.1 Double spending  

The main issue that bitcoin tackles is the double spending 

problem(Namamoto, 2008). The digital coins get 

transferred from one owner to the other by digitally 

signing over the ownership to another address. Normally a 

third party, like a bank, is required to check if the coin 

holder actually has the ownership and has not already sent 

the coins to somebody else. To prevent double spending, 

the bitcoin network checks all transactions every ten 

minutes and only verifies the ones that were created the 

earliest. This ensures the receivers of bitcoin that they can 

be the only ones that were sent the coin. 

2.1.2 Blockchain 

To keep track of all the transactions, each one is time 

stamped and documented in the ledger, also referred to as 

the block chain (Nakamoto, 2008). Each block in this 

chain can be seen as a page in a ledger that keeps 

increasing in size.  

2.1.3 Proof of work 

To verify the transactions and have a distributed 

blockchain, a Proof-of-Work system is used (Nakamoto, 

2008). This involves finding a random value though a 

SHA256 algorithm. The length of the number is adjusted to 

the amount of computing power put into the network, to 

assure the number is found with an average of every ten 

minutes. The miner or pool of miners that solves the block 

first, will be rewarded with a certain amount of new 

bitcoins. This random mechanism assures that the chance 

on finding this block increases with the amount of hashes 

the miner is able to put into the network.  

2.1.4  Privacy 

Where traditional banking systems offer certain levels of 

privacy, the Bitcoin blockchain is public (Nakamoto, 2008). 

                                                           

2 http://coinmarketcap.com/ on January 20, 2015 

The money flow can be traced  from one address to the 

other. To assure a certain level of privacy the bitcoin 

‘banking accounts’, public keys, can be created by simply 

downloading a software program that stores bitcoin, called 

a wallet. A bitcoin owner can create as many addresses as 

needed to increase privacy. 

(part about how this is not working well) 

2.2 Money 

Money are assets that are used as a medium of exchange 

(Hubbard, 2005). Usually a national central authorities, 

like the Federal Reserve in the United States  and the 

European Central Bank, have the authority to print and 

distribute money.  

2.2.1 Monetary theories 

From a theoretical point of view, there two important 

schools, the orthodox and the heterodox approach. Next to 

this, the monetary circuit approach will be studied. 

2.2.1.1 Orthodox approach 

This approach  sees money as a means to lower transaction 

costs (Wray, 2010). Instead of bartering and transferring 

specific goods, money can be exchanged instead.  Money 

improves the market efficiency in this way. The ideal 

medium for money is something with intrinsic natural 

value like gold. Governments play a central role in this 

approach as they can monopolize money and add 

legitimacy to it. This legitimacy could stem from backing 

the money with commodities like gold. This policy was 

partially abandoned, when governments  went for fiat 

money. Fiat money is money that has no intrinsic value 

and holds no reserves behind it. The government dictates 

the nominal value of the money and restrictions are often 

in place to prevent them from creating too much of it. 

By the end of the 1980s, this approach was under 

criticism, as more money was created than the economic 

growth would justify (Wray, 2000). In the 1990s, the 

orthodox approach developed the New Monetary 

Consensus, that entails raising the interest rates to prevent 

inflation when the economy grows too rapidly. When Alan 

Greenspan was replaced by Ben Bernanke, the era of 

“great moderation” was introduced, where economic 

stability and better economic policy by central banks 

should lower risk. These risks were further reduced by 

hedging and diversifying portfolios. 

2.2.1.2 Heterodox approach 

The heterodox scholars do not see money as a natural 

occurring mechanism to supplement trading, but as an 

entity to keep track of loan and debt relations (Wray, 

2000). The earliest form of notes were not seen as units of 

transaction, like a ten dollar bill, but as an expression of a 

relation. As governments grew and new lands were 

http://coinmarketcap.com/
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conquered, money was created as a way to receive tribute 

and pay fees and fines. Later on this was replaced by tax 

systems. 

Most monetary systems require (1) a state-determined unit 

of account, like the euro, (2) treasury and central bank 

liabilities that function as the currency, like coins and bank 

notes, (3) private monetary liabilities, like the bank 

accounts of people, (4) private liabilities that are 

convertible into money and (5) clearing of payments via 

banks (Wray, 2000). This system is vulnerable to 

hyperinflation when governments default and the currency 

is converted into that of another state. 

The heterodox approach sees fiat money, as money that is 

backed by liabilities. The issuer must accept it as a form of 

payment. The central backing behind a currency is the 

government with its tax system. Banks are essential for 

providing clearing and underwriting. (risk assessment and 

monitoring). This places banks at the center of the 

monetary system.  

2.2.1.3 Orthodox vs. heterodox 

Where the orthodox approach sees money as a natural 

occurring alternative to barter trading, the heterodox 

approach sees money as a financial accounting system that 

predates the earliest coins. The orthodox approach differs 

from the heterodox approach on four characteristics in the 

way they perceive money: (1) money as a debt, (2) 

existence of uncertainty, (3) social nature of money and 

(4) the role of authorities. 

….    

2.2.1.4 Monetary circuit approach 

There are many theories on money of which one comes 

close to the idea behind bitcoin, the monetary circuit 

approach (Parguez & Seccareccia, 2000). In this approach, 

money is the ‘byproduct’ of a balance sheet operation of  a 

third agent, in many cases a bank. The value of the money 

is not based on the intrinsic value, but on the assurance that 

it will be accepted as a form of payment. Just like with the 

Bitcoin network, the value is based on the ledger behind it. 

Just like money, Bitcoin purely has an extrinsic value. 

2.3 e3 Value Methodology 

The e3 value technique looks at what enterprises are 

exchanging in economic value and quantitatively analyses 

the potential net cash flow for each actor involved (Gordijn, 

Yu & van der Raadt, 2006).  

… 

2.3.1 Bitcoin and e3 value model 

The Bitcoin network consists of many kinds of actors that 

perform specific roles or want certain needs fulfilled: 

 Bitcoin user: This user will own bitcoin to fulfill 

the needs to  (1) pay for services, (2) store value, 

(3) acquire digital money and (4) trust money. 

 Bitcoin network: This decentralized ledger 

technology keeps track of the transactions of users 

and the newly minted coins. The network can be 

further developed and regulated by the Bitcoin 

Foundation. 

 Bitcoin Foundation: A non-profit organization 

that select representatives from its members. They 

get their funding from donations and provide trust 

in the network to the users. 

 Miners: Provide mining power for the bitcoin 

network in return for newly mined bitcoin. 

 Products and services suppliers: These sell 

goods and services in exchange for bitcoin. 

 Payment services: To clear some of the payments 

between suppliers and users, these payment 

services ask a certain fee. 

 Bitcoin exchanges: … 

 Still to add: Bitcoin banks, Counterparty wallets 

The network can be seen in addendum 1.  
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Appendix 2 – Concept e3 Value model of Bitcoin 
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