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Abstract 
 
In this work, the possibility for global electronic payment request (GEPR) is 
explored. The aim is to create requests addressed only to the unique identifier 
of the customer, which then enables them to view and pay the request at any 
available payment interface desired. Another valuable feature is the 
possibility for an automatic booking of the payment at both ends, saving labor 
time and money. Last is the possibility of creating positive pressure for paying 
on time with adequate follow-ups. Also, some interesting features will be 
explored such as claim forwarding and rejecting a claim (or some of its 
elements) with notification to the supplier.  
 
Making an online payment when shopping on the internet or paying for 
services is easy and commonly used. But, on the other hand, when you pay for 
any service, whether it is your monthly electric bill or monthly clearing 
between supplier and customer businesses, you are forced to decide 
beforehand how the payment will be managed and at which service or bank 
the payment will take place. There is a huge overhead of managing such 
payments into the books at both ends. General ledger (GL) records are 
commonly retrieved from bank statements with no guarantee of accurate 
references to the customer account or the invoice to be matched against the 
payment. The aim of this work is to explore an alternate way of clearing 
invoices between parties on a global scale with maximum efficiency.  
 
The main conclusions are that there is a need for a new GEPR system and that 
such a system would increase the efficiency of trade between parties.  
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Útdráttur 
 
Í þessari ritgerð er kannað hvort mögulegt og hagkvæmt er að búa til 
alþjóðlegan kröfupott (e. Global Electronic Payment Request (GEPR)) þannig að 
greiðendur geti séð og greitt kröfur, sem skráðar eru á þeirra auðkenni eða 
kennitölu, í hvaða greiðsluþjónustu sem er í heiminum. Annar ávinningur er 
möguleg sjálfvirkni við bókun á GEPR greiðslum sem myndi þá spara tíma og 
fyrirhöfn hjá greiðanda og seljanda. Þessu til viðbótar er möguleiki á að skapa 
jákvæðan greiðsluþrýsting með viðeigandi eftirfylgni á kröfum. Áhugaverðir 
kostir verða einnig skoðaðir svo sem að áframsenda kröfu á þriðja aðila og að 
hafna kröfu að hluta eða í heild með athugasemd til seljanda.  
 
Fyrirtæki og einstaklingar hafa vanist því að kaupa og greiða fyrir vöru og 
þjónustu á netinu. Þegar greitt er fyrir reglubundna þjónustu hvern mánuð, 
svo sem orkukaup og ýmsar áskriftir, þarf að ákveða fyrirfram hvernig 
innheimtu skal háttað. Við notkun á íslenska kröfupottinum dugar að 
seljandinn viti kennitölu kaupanda til að koma greiðslufyrirmælum til skila. 
Þeir sem hins vegar hafa ekki aðgang að kerfi eins og íslenska kröfupottinum 
þurfa að gefa fyrirfram upp í hvaða banka eða greiðsluþjónustu greiðsla muni 
eiga sér stað. Það fylgir því mikil fyrirhöfn fyrir kaupendur og seljendur að 
bóka og stemma slíkar greiðslur af samkvæmt bankayfirlitum á móti bókuðum 
reikningum. Tilgangur þessarar rannsóknar er að kanna hvort hagfellt er að 
koma á fót alþjóðlegum kröfupotti fyrir innheimtu á viðskiptum milli aðila í 
alþjóðlegu umhverfi.  
 
Helstu niðurstöður eru þær að það er þörf fyrir nýtt alþjóðlegt kröfukerfi og að 
slíkt kerfi myndi auka hagkvæmni í viðskiptum milli aðila.  
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1 Introduction 

1.1 Background 

Imagine if you could view and pay any invoice addressed to you at any online 
payment service in the world and you could view all the details of your 
invoices and even make a comment to the vendor at the click of a mouse or by 
simply swiping on a smartphone. The idea is to create a global cloud of 
payment requests that any trusted PSP could connect to and use to increase 
the value of their services. Vendors could save time and money by creating 
payment requests directly into the system because of the beneficial 
automation when receiving payments with detailed information for seamless 
booking and matching in their GL. PSP’s could increase the value of their 
services, providing all the information needed for their customers to be 
self-sufficient and with the feeling of being in charge, with adequate oversight 
when viewing invoices and making payments to their vendors. 
 
The Icelandic claim system has proven to be very valuable for its beneficiaries, 
but there are some missing features, or hidden opportunities, waiting to be 
addressed. Connecting to a system for global payment requests is not yet an 
option, and the collection of global invoices is generally expensive and 
requires manual work using paper, email, and manual matching of bank 
records against the customer's account. The Icelandic system is established 
and used by all the banks in Iceland and has served Icelanders well in the past 
40 years. Although modern web services are now available for interfacing 
with the Icelandic claim system, the core system is almost unchanged since 
from the beginning.  
 
Despite the general idea of healthy competition, the motivation for the 
Icelandic banks to create and use a central base for payment requests was the 
same as the motivation for having common standards for electronic 
communication. Electronic invoices are rapidly replacing the conventional 
paper invoices, but resolving the payment of such invoices at the PSP’s 
interfaces is nevertheless left behind. It is therefore also worth exploring if a a 
GEPR system could serve as a base for the payment of e-invoices regardless if 
there are multiple invoices attached to a payment request or not.  
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1.2 The scope of the thesis  

In this paper, I will attempt to answer whether a global cloud of electronic 
payment requests is feasible. I use interviews with some experienced people 
who are working in businesses related to this topic to help determine which 
sub-questions should be asked and what the scope of this work should be. 
Although some examples may be provided, this thesis will not cover in a 
technical detail of a communication protocol to be used for the content of a 
payment request. Also, there will not be a detailed design of Application 
programming interfaces (API) nor user interfaces but, I will address the 
general functions of a global electronic payment system along with their 
purpose in our business environment.  
 
Is it feasible to create a cloud for GEPRs? 
This is the main research question and below are related sub-questions I will 
be asking within this paper.  
 
Political - Sociocultural  

1. Is there a need for a GEPR containing multiple invoices? 
2. Is it possible to create a GEPR addressed to a customer’s unique 

identifier? 
3. What functions should be available for the GEPRs?  
4. How will GEPR appear at the possible online interfaces?  

 

Technical 
5. How will a GEPR be automatically booked at the suppliers' and 

customers' general ledger?  
6. How should the transfer of money be realized between participants? 
7. Would a decentralized database like blockchain be the right choice for 

GEPRs? 
8. How should the transfer protocol be defined for the GEPR? 
9. How should the GEPR data be structured? 

 
Motivational 

10.What will motivate PSP’s to include the GEPR as an option in their 
payment interfaces?  

11.What is needed for the project to thrive and for the stakeholders to 
participate in it and support it?  

12.What kind of payment stimulation is important for a GEPR?  
13.Is a system of GEPRs cost-efficient? 
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1.3 Outline 

This work is divided into six chapters: the introduction, theory, method, 
analysis, discussion, and conclusion. The theory chapter covers the idea of a 
GEPR system (ClearingPool) and its main functions in the environment which 
it may be a part of in the future. I will try to draw a picture of a working 
system of payment requests. Conventional systems will be addressed in 
comparison to the idea of a system of GEPRs. The main functionality of the 
GEPR system will also be addressed followed by a discussion about how to 
motivate stakeholders and final responsibility of each type of participant in 
the system. Following the method chapter is the analysis chapter, starting with 
the history and technical evolution of electronic connectivity. Interviews and 
other referenced material will be contrasted against the theory from technical, 
political, sociocultural motivational, and financial grounds, followed by 
project analysis and finally the discussion and conclusion. 
 
1. Introduction 
2. Theory 

2.1 The ClearingPool Technology 
2.2 Functionality  
2.3 Motivation  
2.4 Responsibility  

3. Method  
3.1 Resources 
3.1 Working conditions and considerations  
3.2 Efforts to increase the validity of this research. 
3.3 Weaknesses and strengths of this method  

4. Analysis  
4.1 History and technical evolution  
4.2 Technical grounds  
4.3 Political and sociocultural grounds  
4.4 Open API Banking  
4.5 Motivational grounds 
4.6 Legal grounds  
4.7 Financial grounds 

5. Discussion  
6. Conclusion 
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2 Theory 
In this chapter, I will draw a picture of the proposed ClearingPool system 
along with its possible functionality and usability for the relevant participants. 
This is aimed to create a basis for the feasibility-analysis of the proposed 
implementation. The theory is for the most part based on my experience and 
observations developing software for interacting with payment requests and 
the relevant GL systems.  

2.1 The ClearingPool Technology 

In a long-term supplier-customer relationship, invoices are booked at the 
customer's GL account where they form a net balance to be paid at the end of 
each period, at a given due date. When the payment arrives, it needs to be 
matched against unpaid invoices and the process is then complete. An 
electronic payment request turned back with the payment is the key to 
automatic and secure matching especially in case of complex business 
relationships with a high volume of data to process. Because the supplier's 
system creates the payment request, it will know exactly how to process the 
payment turned back along with the request ID.  
 

 
Figure 1: ClearingPool Cloud 

2.1.1 Paying customers using advanced GL systems 

Prior to the payment request, the paying customer conventionally receives an 
electronic invoice to confirm and book in their General Ledger (GL) system. 
This supplier invoice also needs to be matched against the payment delivered 
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for the process to be complete. The payment request has all the required 
references to perform automatic matching in the customer's GL system. For 
that purpose, the customer's GL system will interface with the customer's bank 
where all payment requests with the customer's ID can be fetched, paid, 
booked, and matched against suppliers invoices.  

2.1.2 Conventional invoice and payment matching  

Conventional payment processing can be very time-consuming, expensive, and 
vulnerable to human mistakes. Invoices or reminder letters on paper contain 
references to the supplier's bank account. At the supplier's side, payments are 
then booked by hand according to bank statements delivered each day and 
then matched against invoices on the customer's GL account. The advantages 
of using the ClearingPool technology may be worth exploring, especially for 
business relationships producing fair to a large volume of data. 

2.2 Functionality 

2.2.1 Payment request  

Payment requests are made visible and accessible to the customer at their 
online banking sites anywhere in the world. The supplier does not need to 
know the payer's billing address nor any of their bank accounts. The supplier 
only needs to know the country's registration ID of the company or person in 
order to send a payment collection for the invoices. The customer will then use 
the bank's online interface to decide which of their accounts will be used 
manually or automatically. The supplier will finally receive a payment 
notification to apply for automatic booking in their GL system. 
 
In case of payment delay, the supplier has the ability to decide on reminders 
with cost and penalty to be paid after a given date. Also, the customer has the 
ability to reject a payment request, partly or in full, with a notification which 
the supplier's system will receive along with the payment. One payment 
request can reference multiple invoices which may be used for booking 
automation on both ends.   

2.2.2 Automatic booking  

The paying customer will use the bank's online interface to decide which of 
their accounts will be used manually or automatically. The supplier will 
receive payment notification to use for automatic booking. 
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One payment request can reference multiple invoices which can be used for 
booking automation on both ends. Because the supplier is the initial sender of 
the payment request, all the required references are included in the returned 
payment to realize a complete payment booking and matching of the paid 
invoices. 
 
Also, the payment request contains the references needed for automatic 
booking at the payer's site. Paying customers receive all the information 
required for automatic matching of the supplier's invoices. 
 
The use of the ClearingPool system is designed to save time and money and 
should eliminate human errors that conventionally occur when payment 
records from bank statements are matched by hand against customer invoices.  

2.2.3 Payment delay  

In case of payment delay, the supplier has the ability to decide on how many 
reminders are sent, with adequate cost and penalties to be paid after a given 
date. The paying customer will be notified on further cost and penalties for 
future delays of the current payment request. 

Also, the paying customer has the ability to reject a payment request partially 
or in full with a notification which the supplier will receive along with the full, 
partial or no payment. 

Having the power to decide on what to pay and reject with notification should 
support a healthy relationship, save time and builds trust between the parties 
involved especially in a long-term customer-supplier relationship. 

2.2.4 Claim forwarding 

Claim forwarding is a special feature that allows individual payers to forward 
a claim to another individual. For example, if a customer wants their spouse 
or parent to pay a specific claim, they can do so with a mouse click at the 
online banking interface.  
 
A forwarded claim cannot be forwarded further, and the customer will see 
which claims are forwarded, to whom and if they are paid or not. The 
customer can also pay the unpaid claim on demand even though it has been 
forwarded. The customer also has the ability to recall the forwarded claim or 
undo the claim forwarding. The supplier will nevertheless get the payment 
booked to the original customer's account and match it against the original 
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bill. Optionally, the actual payer may be referenced in the payment. Of course, 
the forwarded claim can be rejected by the third party.  

2.2.5 Clearing account  

The clearing account is a special service for cross-servicing companies. 
Suppliers will upload invoices to the clearing service, and clear them against 
the partner supplier’s invoices at the same clearing party and period. At any 
given time each month, the parties involved receive a report for automatic 
booking of the cleared invoices and a payment request for the difference to be 
paid. 

All parties involved will have access to the ClearingPool environment where 
they can view and confirm the clearing of each period. The clearing interface 
will provide reports and services for automatic payment booking of the 
cleared invoices and differences to be paid on either side. 

2.2.6 Payment services  

The ClearingPool payment requests are accessible to the paying customer 
through any of their preferred payment service providers. The customer's data 
is collected on demand from a distributed database system which is based on 
the blockchain technology as shown on figure 2. Also, the supplier can create 
and send claims into the system using any of their preferred service providers. 
The data contains information about the payment requests and their details. 
When a payment request is paid, the payment service will add the payment 
information to the relevant block which will then be the base for automatic 
booking at the supplier site.  

The actual transaction of money will be handled by the payment services, and 
neither the supplier nor the paying customer needs to know any of the other 
parties' bank accounts. Matching of the accounts totals is conventional, e.g., in 
the suppliers GL. In general, this means that it will be possible to send and pay 
requests between countries and then use any payment service to pay any 
payment request addressed to the customers' ID at any given time from any 
origin. The payment requests can be deployed to the cloud in any currency, 
and if the customer wishes to pay the request in another currency then the 
exchange rate will be handled by the chosen payment service.  
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Figure 2: Distributed database - Blockchain 

 

2.2.7 Structure of a payment request 

A simple implementation of the payment request system for all participants 
should support a robust and widespread use of the system. For that reason, it 
might be essential to keep the structure of a payment request as simple as 
possible. The content of a payment request may be roughly structured as 
shown on figure 3. The Header, Terms, and Value are mandatory whereas 
Discounts, Reminders, and Invoices are optional. A valid payment request can, 
therefore, be created in the system with the minimum content of Header, 
Terms, and Value.  
 
We can see the details of a payment request structure on Figure 3. The content 
of the Header holds the key to the payment request, along with information 
about the sender and the receiver. The paid amount will be transferred to the 
sender’s International Bank Account Number (IBAN) account, which also 
reveals the origin of the claim, and through which bank or service it is created. 
The sender can have more than one contract for creating requests for different 
business purposes. The receiver’s unique ID, along with a country code for the 
origin of that ID, ensures the customer's ability to access the payment request 
from any service desired.  
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<?xml version="1.0" encoding="UTF-8" standalone="no"?> 
<Claims> 
   <Claim nr="1"> 
 <Header/> 
 <Terms/> 
 <Value/> 
 <Discounts/> 
 <Reminders/> 
 <Invoices/> 
   </Claim> 
</Claims>  
 
Figure 3: The content of a payment request 
 

 
 
Multiple invoices can optionally be referenced with a total amount, a short 
text, and URL for displaying the invoice. The total payment request may 
consist of all invoices for a given period in a business relationship, and each 
invoice may refer to an electronic invoice to be displayed on demand. 
Discounts may optionally be registered with an expiration date for each value. 
This is sometimes done to create an incentive for prompt payments.  
 
Alternatively, the deadline  can be used as a carrot for avoiding due interest 1

calculated from a due date after the deadline is past. When using discounts, a 
conflict may arise between the discount calculation and the ability to reject 
invoices. If the discount is subtracted from the resulting amount (sum of paid 
invoices) then technically the discount could be higher than the sum of the 
invoices, resulting in a negative total amount to be paid.  
 
   

1 A deadline gives the customer some time past due date to pay the claim without paying 
default interest. See 4.3.4 Payment stimulation, Due Date, Deadline and interest. 
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Figure 4: The structure of a payment request 
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2.3 Motivation 

2.3.1 Stakeholders 

Figure 5 is a rough map of parties which would be directly affected and 
heavily involved in the ClearingPool solution. There may also be indirectly 
affected parties like IT companies providing work, solutions, and services 
serving some or all of the directly affected parties. 
 

 
Figure 5: Stakeholders  
 
For simplification, the solution may be built on three primary sectors which 
are Clusters, Banks, and Customers. Figure 6 below shows each sector as 
overlapping with the ClearingPool Cloud drawn in the middle as a tool to make 
ordinary business relations easier, more effective and efficient. The business 
clusters may be a critical factor in building a bridge between knowledge and 
technology on a global scale.  
 

 
Figure 6: Banks, Customers and Clusters 
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2.3.1.3 Customers 

Customers of the ClearingPool Cloud are the creators of the payment requests 
in the system, i.e., suppliers of goods and services. People and businesses who 
the payment requests are addressed ot are also indirectly customers of the 
ClearingPool Cloud. Suppliers are trusted by their banks to create payment 
requests to the ClearingPool Cloud. The paying customer may use the bank's 
online interface to pay any request addressed to their ID and use any account 
in any bank of their choice for that purpose.  

2.3.1.1 Banks and payment services 

The online interface available at most banks and payment services is an 
essential part of the GEPR solution where customers throughout the world can 
access a trusted interface to view, pay, or reject any ClearingPool request 
addressed to them. The banks also serve as security guards for customers. 
Thus, only reliable customers of PSP’s are accepted to create payment requests 
to the ClearingPool cloud through the PSP’s interface. The customer can pay 
the claim from any preferred account at any bank or payment service in the 
world, and the payments will be transferred to the suppliers' predefined IBAN 
account. There are examples of similar domestic systems, one of which is the 
“RB Kröfupottur,” which was initially established and owned by the local 
banks in Iceland.   

2.3.1.2 Clusters 

According to Porter (2003), a business cluster, also known as an industry 
cluster, competitive cluster, or Porterian cluster, is a geographic concentration 
of interconnected businesses, suppliers, and associated institutions in a 
particular field aimed to increase the productivity nationally and globally (pp. 
562-564).   

2.3.2 Financial motivator 

Businesses should be motivated through the possibility of saving time and 
money by using the ClearingPool technology. The supplier will pay a modest 
fee per record for sending payment requests through any ClearingPool 
services using any preferred payment service interface. The efficiency in 
automation when receiving payments should motivate the owner of a 
payment request to connect and use the proposed system. The payment 
services should also be motivated to compete and provide the best service 
possible for their customers, including access to the proposed global electronic 
payment requests.  
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2.3.3 Usability motivator 

The proposed functionality allowing the customer to manage payments, e.g., 
electronic invoices efficiently on a global scale, is one of the motivators 
identified, as well as the supplier’s ability to manage payment requests for 
customers globally. Additionally the possibility of outsourcing the collection 
may be appealing both for the suppliers as well as the specialized collection 
companies. There may be different payment solutions used in each region or 
country, like the Icelandic RB Kröfupottur, resolving the payment of monthly 
invoices. Those existing systems could communicate through a new global 
interface of the ClearingPool system allowing the current solutions to interact 
with customers on a worldwide scale.  

2.3.4 Project motivator  

Although a prototype of the ClearingPool system may be created with a modest 
investment, a substantial investment may be required implementing the 
solution for all participants. Each of the widespread online payment interfaces 
must be modified to a adapt the functionalities required, and suppliers will 
have to adopt the connection within their GL system. The adoption could, 
however, be simplified by implementing the interface to the system as a 
feature in the various GL systems on the market rather than at each suppliers' 
GL system.  
 
The first step proposed would be to design a prototype and decide which 
features are to be included. This should create a ground for further 
brainstorming about the ClearingPool cloud where usability, vulnerability and 
security factors may be discussed in detail. This may be followed by ongoing 
design and development until Go-Live. If the various payment services 
acknowledge some advantages of adapting and connecting to the ClearingPool 
system, then this proposal may succeed.  

2.3.5 Ownership 

In this proposal I suggest that the ClearingPool system should be owned and 
supported by the global community of stakeholders and is managed and 
driven by global clusters of people and the evolution of electronic business. 
This means in other words that just like the internet, the ClearingPool system 
should be owned by “everyone and no one”.  

   
28 



 

2.4 Responsibility 

The ClearingPool system must be secure and resistant to financial fraud and 
possible spamming. Any supplier or payer can only access the services 
through a trusted service provider, such as a bank interface or any trusted 
payment service. And any record in the system must be traceable to its unique 
source through the payment services which serve as firewalls for authorized 
access to the system. This raises the question of if a person or a legal entity 
accessing the system should have one and only one unique ID within in the 
ClearingPool system? 

2.4.1 The payment services  

The Payment service providers are responsible for authentication of the 
supplier creating a payment request in the ClearingPool. Any spamming 
attempt should be traced back through the service provider which then has 
the authority to take adequate measures such as closing the access of the 
spamming party and eventually blacklisting the unique ID. It is therefore 
essential to make sure that a person or legal entity with bad intentions is not 
able to get access to the system with a different ID each time one is closed.  

2.4.2 The supplier  

The supplier is responsible for creating legitimate claims in the system. Any 
content of a payment request along with payment terms is the supplier's 
responsibility or a third party collecting service, given the authority to manage 
the supplier's payment requests. Although the supplier is uniquely identified, 
they may create more than one ClearingPool contract within the system to 
manage different types of requests and to book subsequent payments in 
desired ways in the GL system.  

2.4.3 The payer 

The payer is responsible for paying legitimate payment requests. The payer 
may also choose to reject any payment request with a notification to the 
supplier. To embrace a healthy business relationship, the supplier may 
provide an option of rejecting any of the invoices included in a payment 
request with notification. The payer may choose to mark recurrent requests 
from trusted sources for automatic payment, given that this is possible at the 
payment service of their choice. The payer should also have the option of 
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notifying the PSP of spam or fraud attempts with a click of a mouse plus a 
short description which then the supplier's service provider reviews.  

2.4.4 Summary 

The fundamental idea is that the payer will be able to see and process all 
payment requests addressed to their unique ID in the cloud, through any bank 
or payment services, at any location desired. (See Figure 7.) The supplier can 
create a payment request to the customer's ID through a contract with their 
bank and receive the payments through the same Channel with all details for 
automatic processing in the GL system. The payment request can reference 
none, one or multiple invoices and with a total of either debit or credit. This 
means, for example, that an overcharged electricity bill due to annual estimate 
can be easily refunded. The ClearingPool is not just another payment service 
but rather, a decentralized pool of information serving all payment services 
participating. Key goals are towards time- and cost-efficiency through the 
accessibility of information, advanced functionality, and automation.  

 
The customer uses the online interface. 
Of any desired bank or payment 
service. 

 
All banks and trusted payment 
services will have access to the 
ClearingPool. 
 
 
 
The ClearingPool is a decentralized 
cloud of payment requests and 
invoices addressed to the customers 
unique ID.  
 
 
The bank and trusted PSP’s provide 
access to cloud for trusted suppliers. 
All possible spam will be traced back 
through this chain of trust.  
 
 
The suppliers will have access to all 
services needed and rewarded by time- 
and cost-efficiency.  

 
Figure 7: Global Electronic Payment Requests  
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3 Method 

3.1 Resources 

I base my analysis in this thesis on interviews with people with experience 
and substantial knowledge in relation to the research questions. Reviewed 
articles with valuable information for this study are also used in contrast to 
the interviews. This is done to collect facts and also to find interesting views 
on what to expect in the coming future in relation to the development in our 
technical environment and how people will possibly be affected.  
 
The main idea is to create a GEPR system which may be based partially on how 
the Icelandic claim system (Icelandic: Kröfupottur) works, but with extended 
possibilities. The website www.clearingpool.com was created for the purpose 
of introducing the theory of a GEPR System called ClearingPool to the 
interviewees. The content of the ClearingPool web is written as a fictional 
entity, acting as if ClearingPool already existed. The idea behind this method is 
that physical, political, and technical obstacles may seem smaller if viewed 
from a given point in the future, rather than from the current status of all 
relevant things in our environment.  
 
I deliberately selected interviewees with extensive experience of working with 
electronic payment requests or related functions in their business 
environment. I interviewed people from different areas of expertise to get a 
contrast to views on the different parts of the study. I searched reviewed 
articles through available sources e.g. the Web Of Science. Because some areas 
of this study are very current and still evolving, websites with reliable 
references may only be found by searching on the internet as well as browsing 
online databases such as that of the European Union, for the legal 
environment of storing and exchanging data and values electronically.  

3.2 Working conditions and considerations 

Each interview took about one hour and was conducted  in meeting rooms 
provided by the office of the interviewed people. The interviews were in three 
main parts. The first 20 minutes were used for introduction of the 
ClearingPool theory where discussion points and highlights were displayed on 
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a projector. The next 20 minutes were used for general discussion for the 
purpose of invoking the interviewed persons' views on the theory in relation 
to their knowledge and experience. The last 20 minutes were then used to 
wrap up and record the thoughts of the interviewees. The recordings were 
then processed to text which were sent to the interviewees to review and 
make suggestions for any corrections. The written interviews are attached as 
an appendix.   

3.3 Efforts to increase the validity of this research  

The different experience, education, and knowledge of the interviewees may 
have sharpened the focus on what is important to explore in relation to the 
main question of this thesis which concerns the possibility of creating a cloud 
for GEPRs. The structure of the analysis of this thesis was thereby affected.  
 
Some of the statements made by the interviewees may be viewed as one's 
opinion and needed further research for contrasting. Others are clearly based 
on knowledge and experience of the interviewee and are used in a level to 
other reliable sources of information. Interviewees may also have different 
opinions on intangible ideas towards the future development of electronic 
payments e.g. in relation to electronic invoices.  
 
To collect knowledge and information towards the goal of this research, the 
plan was to interview people from the current claim system company RB, from 
banks, from at least one credit card company, from collection companies and 
also people with experience and knowledge in legal affairs and general data 
protection on a global scale. The people interviewed were also asked to suggest 
candidates to be interviewed.  

3.4 Weaknesses and strengths of this method  

The information collected from the interviews may not give absolute coverage 
of possible information towards the goal but nevertheless, they revealed a 
variety of information, both tangible and intangible, which helped to form a 
complete frame for the analysis. Interviewing more people would possibly 
have given me more accuracy in comparing and contrasting the interviews but 
using more accuracy towards the goal of this thesis may be debatable and 
would require more time and effort to perform. If the result of this research is 
in some ways fragile, then further investigation may be required.  
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4 Analysis 

4.1 History and technical evolution 

The first hydroelectric power plant used to produce electricity for a town in 
Iceland was built in 1904 in the town of Hafnarfjordur by the carpenter named 
Jóhannes Reykdal. He wanted to power some electric motors for his workshop 
and excess energy was sold to the community. Mr. Reykdal would charge each 
homeowner in relation to how many light bulbs they possessed and if a light 
bulb was broken it would be brought to Mr. Reyktal and replaced by a new 
one. Of cause, you could save money by moving light bulbs around the house 
where needed. This system of Mr. Reykdal, producing and billing for energy 
lasted for about 20 years or until 1924 when better resources of energy were 
available (Morgunblaðið, 1979). Now, only about hundred years later we have 
the internet powered by computers around the world and fed by data that 
may be growing every minute beyond our imagination.  
 
Through the internet, we are now living in the fastest technical revolution in 
history and it only began around 25 years ago. The scale of the internet is 
greater than of any earlier technology and it is still growing and rapidly 
changing. But this may only be the beginning of the evolution of the internet 
and related technology. Processing power is doubling every 18 months as 
predicted in Moore's law  and the capacity of devices is also increasing 2

accordingly. The transfer capacity through the internet grows exponentially 
and devices around the globe are constantly connected. With our devices, we 
generate a large volume of data which also is growing exponentially. Cloud 
computing is gaining popularity where data may be stored in a huge network 
of computers around the world. All this may also be changing the way we live 
and even how our brains work (Castells, Gelernter, Vázquez, & Morozov, 2014, 
pp. 14-33). The internet has already lowered transaction costs between 
businesses beyond expectations and the blockchain technology will drive us 
even further towards cost efficiency. Blockchain will affect almost all aspects 
of organisational information needed by creating a continuously updated 
source of information where the history of change can be verified. This also 
creates a base for trusting the current state of information (Tapscott & 
Tapscott, 2017, pp. 10-13).  

2 Moore's law is an observation of a historical trend which indicates that the number of 
transistors in a dense integrated circuit doubles in a given period of time.  
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4.2 Technical grounds  

4.2.1 Conventional technology 

A shared financial and IT service for all the Icelandic banks, Reiknistofa 
bankanna (RB) was founded in 1973. Such shared service was unique amongst 
western banks. Later, RB created and hosted the central claim system in 
Iceland “Kröfupottur” (KP). Various kinds of payment requests are sent into 
the RB system with the customer's unique ID (Icelandic: kennitala), and 
therefore accessible to the customer at any Icelandic online bank. The RB 
system also handles various types of automatic transactions for customers and 
also for customer services run by the banks (Ólafsson, 2017).  
The RB data structure was in a flat text fromat which is still used. Later, the 
more advanced xml format was introduced using the methods of web services 
for communication. The central database is located at RB and contains 
payment requests that customers create on demand (RB, 2016).  
 

 
Figure 8: Kröfupottur - Relational design (RB, 2016).  

 
The structure of the flat file is fixed width with a header record, distinguished 
by the letter “H” and detail record containing one line for each payment 
request send in the bulk. The header record contains e.g. the owners ID and 
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IBAN. Each detail record has the unique key combined from six fields which 
are the owner’s ID, bank number, account type, due date, customer's ID and 
the request number. The owner of the request is responsible for creating a 
unique request number for this combined key which is then tested for 
uniqueness when a request is created in the RB system (RB, 2016).  
 
There is the option of setting two reminder dates for each payment request 
with the relevant cost for each date. Limitations are that those dates are 
calculated up to 99 days from either the due date or the deadline which also is 
set by a flag in each record. This limitation is still exist in the later xml data 
structure (RB, 2016).  
 
There is one reference field in the RB payment request, which may be used for 
an invoice number if the payment request contains only one invoice. Although 
multiple invoices can be claimed in one payment request, defining multiple 
invoice numbers on one payment request is not an option (RB, 2016). The 
proposed system, described in the theory chapter, has the option of multiple 
invoices defined and displayed to the customer.  

4.2.2 Functionality 

The proposed system facilitates the processing and settlement of data and 
booking deposits, and it also facilitates communication. It may be an 
advantage for both parties to have access to the payment information 
adequate for automatic processing in their GL systems. It would also be 
beneficial to get a prompt notification from the receiver if an invoice is not 
approved, and with the ability for the sender to respond and resolve the 
dispute accordingly. Such a system must be simple to use as different rules 
may apply between countries (IV_ISS, 2018). The Icelandic claim system 
supports payment requests in any currency but the use is not widespread and 
there are problems when using numbers with decimals in other currencies 
(IV_TM, 2018).  

4.2.3 User Interface and use cases 

Customer loyalty has been shown to improve by the use of Self-service 
technologies (SSTs). The customers find themselves in control, using a fast and 
efficient environment that is easily available whenever they feel like using it. 
(Durkin, Mulholland, & McCartan, 2015, pp. 942 - 962). All Icelandic online 
banks environments provide the option of viewing and paying payment 
requests, but the users of the Icelandic claim system are missing the ability to 
view attached invoices of a claim (IV_TM, 2018). As shown on Figure 9, there 
are various options available and these may vary slightly between banks. 
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There are five values possible on the request forming the balance due. In 
addition to the request's capital, there are penalty interests, penalty costs, 
other overdue penalty costs, other penalty costs, and notification fees. Some 
payment options are available, shown on the upper right upper of Figure 9. In 
this example, the possibilities are to make the payment automatic for such 
requests, pay now, pay on the deadline, distribute the amount in time, and 
finally, to hide this payment request from view (Arion-Bank, 2018). What is 
missing in this environment, in comparison to the proposed GEPR system, is 
the ability to view the invoices which the payment request is based on and 
also the option of declining some or all of those invoices with acknowledgment 
to the supplier.  
 
 

 
Figure 9: Example from Arion Online Bank interface, retrieved 18.10.2018 

 
 
A typical online interface for paying any payment request in the Icelandic 
system is as shown on figure 9. This interface enables anyone to pay such 
claims, even for third parties. In the example on figure 10 below is a penalty 
payment for driving above the speed limit. The payer has the option of paying 
a lower penalty before a given date, and after that, the request takes a higher 
tariff automatically. In this example there is an option of paying for someone 
else, sending received to two email addresses and one phone number. There is 
also an option of deciding on some transaction date in the future for this 
payment to be extracted from the selected bank account (Arion-Bank, 2018).  
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Figure 10: Example from Arion Online Bank interface, retrieved 18.10.2018 

 
 
In a conventional online banking and payment service environment, there are 
several potential threats identified. Transactions can be exposed to risks in all 
possible stages: from the client's browser to mobile interface through the 
physical and logical networks and on the merchant's server. For example, the 
user may be unaware of some browser plugins leaking information 
compromising their account. There may also be bad service representation in 
the payment providers environment. There are also risks beyond the payment 
services and the end users control which make it difficult for the payment 
service to guarantee the quality of underlying facilities. User credentials and 
personal data may be exposed to threats anywhere in the distribution (Ngalo, 
Xiao, Christianson, & Zhang, 2018, n.p.).  
 

 
Figure 11: (Ngalo, Xiao, Christianson, & Zhang, 2018) 
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4.2.4 Distributed databases 

We are on the verge of a major transformation in the world of storing and 
exchanging data on a global scale. The conventional technique is storing data 
on a local server on premises with firewalls controlling the access from the 
outer world. This model requires every company to hire the extensive 
knowledge required to maintain adequate security for their data. At the same 
time, the desire for access to information is increasing and challenging. The 
alternative cloud-based solutions are gaining trust where the overhead of 
creating a secure environment for the data is provided by the cloud-based 
services and also the overhead of keeping the required software up to date.  
 
The flow of information between organizations was vastly improved by the 
internet but it was not so much designed to transfer valuables like money. 
Everything you transmit on the internet is actually a copy that anyone can 
copy and change. The Blockchain technology provides the missing solution of 
storing values where its transactions are continuously verified and stored in 
digital, secure blocks (Tapscott & Tapscott, 2017, pp. 10-13). According to 
Tapscott & Tapscott (2017, pp. 10-13), the Blockchain technology will change all 
the basic organizational branches from sales and marketing to finance and 
accounting mostly through the increase of transparency and the new ability to 
exchange values between parties.   
 
Data hosting has many substantial security issues and the security of a global 
system of payment requests must be bulletproof. There is a need for secure 
backup of the data and measures must be taken to provide backup power and 
other related issues. The Blockchain concept should be considered for a global 
system of payment requests. The security is built into the blockchain concept 
where all the nodes participating possess a copy of the chain. It would be 
possible to meet all the security requirements for such information by using 
the Blockchain technology (IV_ISS, 2018).  

4.2.4.1 The history of BlockChain 

The very first blockchain in the world was created for preserving and 
transmitting Bitcoins. It was created in November 2008 by a group calling 
itself “Satoshi Nakamoto”. Bitcoin is a Peer-to-Peer Electronic cash system that 
is used to pseudonymously to send money globally. It does not require any 
centralized authority and it will operate as long as there are members within 
the network. The white paper describes the different parts of the Bitcoin 
Protocol, how it works and how it is kept secure. It is founded on a database 
called blockchain which stores the history of all Bitcoin transactions which are 
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maintained and available to everyone in the network. Anyone can become a 
node in the network, download the blockchain, and verify its transactions. 
Each block would be identified by an incrementing number and a unique 256 
character hash value which is calculated from the transaction inside the block 
as well as the hash from the previous block. This forms a chain of block hashes 
secured by a cryptographic algorithm called, Proof of Work. Double spending 
is prevented by keeping all nodes in the network in sync by the Proof of Work. 
The only way to create new Bitcoins in the system is by the mining of new 
blocks which is then rewarded by bitcoins created (Nakamoto, 2008).  
 
The creator of a new block gets rewarded for the first transaction in each 
block. This is a reward for the effort of spending CPU time and electricity for 
the work. It is also possible to pay for the transaction with transaction fees 
which will be the only option when the predetermined number of coins 
possible is reached (Nakamoto, 2008).  

4.2.4.2 The history of Ethereum 

The Ethereum blockchain was initially created to overcome some missing 
possibilities in the Bitcoin Blockchain. The main idea was to create a single 
blockchain that everyone could use as a database and a processor for the 
various solutions anticipated. The white paper was published in 2013 in the 
Bitcoin Magazine by Vitalik Buterin, and it is based on many of the concepts of 
BitCoin (Buterin, 2013).  
 
Ethereum, a new, general purpose BlockChain, uses a decentralized 
application platform. Within Ethereum, it is possible to send transactions 
between accounts as in the Bitcoin blockchain, but with the possibility of 
including code for processing of the data in the block. The general purpose 
programming language is processed by the Ethereum Virtual Machine (EVM). 
There are some different programming languages like Go Ethereum (GETH) 
and RUST  available to run on the EVM. Anyone running an Ethereum client is 3

a Node in the Ethereum Network, and there are currently more than 25.000 
nodes globally. Smart  contracts running in the Ethereum blockchain are just 4

application logic that can be expressed using the operations defined in the 
EVM and they can store data in the Ethereum blockchain. EVM opcodes are 
low-level machine language, not very human readable but developers write 
smart contracts in high-level languages compiled down to EVM opcodes. 
Several high-level languages exist such as Serpent, Wiper, and Solidity, which 

3 RUST is a programming language named after a fungus that is robust, distributed, and 
parallel. It is also a substring of robust.  
4 A smart contract is a computer protocol intended to digitally facilitate, verify, or enforce the 
negotiation or performance of a contract. Smart contracts allow the performance of credible 
transactions without third parties. These transactions are trackable and irreversible. 
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is currently the most popular one with a syntax similar to JavaScript. Smart 
contracts can contain some data as well as code that manipulates that data like 
a class that has fields and methods to be called (Ethereum, 2016, Maas, 2017). 
When using Ethereum blockchain, the computational cost is high, and 
although the performance regarding transactions per second is much better 
than in the BitCoin blockchain, it is still very slow. The users' identities are 
private, but it may be a barrier that the transactions are accessible to everyone 
who has a copy of the chain (Egelund-Muller, Elsman, Henglein, & Ross, 2017, 
pp. 457-467).  

4.2.4.3 The Ripple BlockChain Protocol 

The Ripple Protocol was designed for fast and cheap global transfer of money. 
The Ripple Protocol Consensus Algorithm (RPCA) is processed in all nodes 
every few seconds, or in rounds where new transactions are added to the 
current and closed ledger which is identical in all nodes. Each server has a 
unique node list (UNL) and in each round, each server makes a combined list 
of all candidate sets of transactions before voting on that list with at least 80% 
consensus for applying the new transactions (EdChain, 2018).  

4.2.4.4 The IBM BlockChain white paper 

The IBM blockchain network is not based on trust through anonymity which 
means that participants are known to the network. They can nevertheless 
transact with privacy and full confidence on the network. The IBM platform 
offers tools for blockchain projects on decentralized multiparty networks and 
templates to boost and ease the development for startups. The so-called 
Hyperledger Fabric is the core operating system of the IBM Blockchain 
Platform. The IBM white paper promises great scalability where participants 
have experienced throughput of thousands of transactions per second. The 
white paper also promises high security where private data will be 
inaccessible even to IBM under court orders. Specific tools are available to 
participants like dashboards, lifecycle management, 24/7 technical support 
and hardened security stack with malware and tamper resistance. A user 
interface is also available for business operations and for monitoring network 
activities. The cost of the network is shared across its members where 
different membership plans are to choose from. Sandbox and self-managed 
networks are supported in multiple deployment environments with several 
deployment options (IBM Corporation, 2017, pp. 2-7) 

4.2.4.5 Scalability of blockchain solutions 

There are several factors to be considered when comparing the efficiency, 
effectiveness, and performance of blockchain versus conventional methods of 
storing and exchanging data. One is the general performance of each system 
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in transactions per second, and the other is the time each individual 
transaction takes from start to finish.  
 
Credit Card providers like Visa manage about 24 thousand transactions per 
second, and some PSP’s like Paypal do also manage an impressive number of 
transactions per second. In comparison, the Ethereum manages about 15 to 20 
transactions per second and bitcoin only 7 transactions per second. Each 
bitcoin transaction may resolve in up to 10 minutes which is a lot compared to 
common credit card transactions which resolve almost instantly. (Blocksplain, 
2018; Aste, Tasca, & Di Matteo, 2017, pp. 18-28). Participants on the IBM 
BlockChain platform have on the other hand experienced several thousand 
transactions per second (IBM Corporation, 2017, pp. 2-7) and the Ripple 
manage about 1,500 transactions per second (Blocksplain, 2018). Using 
distributed databases like blockchain would promote secure storage of the 
data and is likely to increase trust in the system (IV_TM, 2018). 

4.2.4.6 Expectations for blockchain solutions 

Storing financial data in external databases or in the cloud is getting 
acknowledged as an alternative to use of on-premises centralized databases. 
The geographical position of the data may still be restricted to some areas 
where the government is mature with a system of financial supervision 
(IV_RB, 2018). The blockchain protocols propose secure and reliable 
transactions without the need to explicitly trust some third-party (EdChain, 
2018). As shown in Figure 12, the Blockchain technology is in the innovation 
trigger of the Gartner's Hype Cycle and will reach the plateau in the next 5 to 
10 years. The Hype Cycle suggests that human expectations are not reliable 
when dealing with such new technologies (Gartner, 2017, pp. 125-135).  
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Figure 12: Gartner's Hype Cycle for Data Security (Gartner, 2018).  
 

4.2.5 Automatic booking and matching 

4.2.5.1 Direct payment matching challenges 

It would be much more efficient to use a global payment request rather than 
getting paid directly to an bank account, which then requires the costly effort 
of manually monitoring and matching payment records against invoices. 
There are countless hours spent resolving poorly referenced global payments 
from abroad (IV_ISS, 2018). In some cases, it will take months to find the 
correct information about the purpose of some payment, and in the meantime, 
no matching is possible for related invoices. In extreme cases, there can be 
more than a year until the required information is collected and potential 
differences are then, in some cases, not collectible due to some aging terms set 
by the customer. This lack of means to match payments can have costly 
consequences, and there are great varieties of such cases to be manually 
resolved (IV_ISS, 2018). Using a system of payment requests with automatic 
processing of the received payments supports the cost efficiency at the seller's 
site (IV_TM, 2018). 
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4.2.5.2 Automatic Matching 

In some cases, companies prefer to transfer money directly to an IBAN account 
but the more efficient way is to receive the payment through a payment 
request system where payments are automatically booked and matched 
against the customer's invoices (IV_TM, 2018). Creating a payment request in 
the proposed system would mean that all the information needed for 
automatically resolving the payment to relevant invoices would be included 
within the payment received. It would also be an advantage if the payer could 
forward the request to some third party like a bank or a payment service and 
the payment nevertheless has all the relevant references to the initial 
customer and invoices for matching and reconciliation. This method creates 
excellent possibilities of greater efficiency over conventional techniques. 
When using the Icelandic payment request system, it is possible for the third 
party to pay a customers payment request but there is currently no payment 
interface supporting this possibility for the convenience of use (IV_ISS, 2018).  

4.3 Political and sociocultural grounds 

4.3.1 Competition and cooperation  

There is a dire need for a global claim-system of some kind. To solve this, 
Companies have created predefined payment instructions and this means that 
both parties need to communicate through some smart centralized API 
services (IV_LI, 2017). A lot of documents are currently sent between countries 
as paper per mail or as attachments per email. Globally there is no formal 
method existing for exchanging payment information and nothing comparable 
to the Icelandic claim system. A possibility of a new Global Electronic Payment 
system is, therefore, something we should explore (IV_Borgun, 2017).  

4.3.1.1 Strengths of the Icelandic claim system 

The unchallenged strength of the Icelandic claim system is that companies can 
just send a claim to the system and it will be visible to the customer at any 
online (Icelandic) bank desired at any time (IV_Arion, 2018). In general, the 
payer always has access to their claims at any desired online local bank. The 
payer can also decide to configure claims from selected services or sellers to 
be automatically processed through one of their desired bank accounts at any 
bank without contacting the seller. This feature may be convenient for bills 
from trusted sellers like the energy suppliers (IV_RB, 2018).  
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Primary strengths are also the contents of the claim along with its due date 
and deadline which creates pressure for due payment. (IV_Arion, 2018). The 
Icelandic claim-system also has advantages in that companies can 
automatically receive and book payments including interest and penalties. The 
system has the possibility of automatic interest calculation and has interfaces 
for third-party collection to be processed by specialized services when due. 
This goes from first steps of the collection all the way to a legal collection if 
and when needed. 

4.3.1.2 Weaknesses of the Icelandic claim system  

A disadvantage of the Icelandic claim system may be that it is a local system 
that no one outside the country understands, and it lacks maintenance or 
implementation of desired features (IV_LI, 2017). A weakness may be the 
current use: that some big companies ask to be claimed differently to avoid 
possible costs and penalties. There may also be a benefit for the receiver of a 
claim if it would be possible to direct its invoices to the departments 
responsible for the payment approval (IV_Arion, 2018). It is possible to create 
payment requests for multiple currencies in the Icelandic claim system but 
this is rarely used because of the immaturity of the multicurrency feature in 
the system, the inability to use decimals, and lack of support for paying the 
debt in the agreed currency (IV_TM, 2018). The local claim system may be of 
less importance in the future due to the competition of electronic billing 
alternatives through electronic invoices (IV_LI, 2017).  

4.3.1.3 Partnership or concurrence with other services 

The payment market will open in the future through the Payment Service 
Directive 2 (PSD2). Centralized electronic invoice services are realizing 
standards for payments and perhaps there will be some concurrence between 
such services implementing payment solutions (IV_RB, 2018). Icelandic Banks 
will drive towards a partnership with bigger units abroad rather than trying to 
invent the wheel on their own. For example, the banks will make use of PayPal 
services rather than see it as a competition. The banks will open their services 
according to PSD2 which means that your bank account can be attached to the 
PayPal services in a similar way a credit card currently is (IV_LI, 2017). The 
Claim-system could possibly be a solution serving as a payment instructions 
for the electronic invoices (IV_RB, 2018). 

4.3.1.4 Data roaming or electronic invoices 

Icelandic Banks may have a common interest of a connection to invoice pools 
in an elegant way rather than having to individually connect to all possible 
pools in the world. This would mean that all pools would have a common 
interface just like you can make a call between telephone providers (IV_LI, 
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2017). For the past two years, we have been able to make use of data roaming 
for electronic invoices and it is just a question of time when the first bank will 
make it possible for its customers to create a legitimate invoice through its 
interface (IV_LI, 2017). 

4.3.1.5 Virtual entries (Icelandic: Sýndarfærslur) 
There is currently a greater interest in virtual records than physical records 
driven by the globalization of businesses. There is also a demand for clearing 
services and a development of cash-pool services in various currencies on a 
global scale (IV_LI, 2017).  

4.3.2 Claim-System or Invoice-System  

4.3.2.1 System of invoices or system of claims 

Electronic billing systems are commonly used in the world and there is a work 
in progress trying to standardize some payment instructions for those systems 
(IV_RB, 2018). The use of electronic invoices is growing, both for large and 
small companies. It is also possible that future businesses will more commonly 
use some kind of clearing system (IV_Arion, 2018). It would be good to have 
the option of charging one invoice or many on one payment request (ISS, 2018; 
TM, 2018). 
 
In Icelandic banks, there is currently a greater interest for a system of invoices 
rather than a system of claims. That means that each bill is claimed 
individually (IV_LI, 2017). But when choosing between methods, there is a 
question about the cost-efficiency when sending multiple payment request 
and getting the money back against the method of claiming multiple invoices 
in one transaction (IV_ISS, 2018). The need for multiple invoices in a single 
payment request is relevant both when sending payment requests to 
individuals and legal entities (IV_TM, 2018). There is also a need for combining 
results from multiple customer accounts to a single claim, for example, when 
sending a payment request for incurrences to a shipping company where a 
customer account exists for each ship owned by that company (IV_TM, 2018).  
 
On average there are ten invoices on each claim between Icelandic companies, 
which means that the number of payments would increase accordingly in the 
system. There are around nine million claims registered annually by 
customers of Landsbanki Íslands. There are roughly 20 million claims 
registered annually in the system, and, multiplied by ten would mean 200 
million invoices to approve, pay and match by both parties involved (IV_LI, 
2017).  
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4.3.2.2 A claim with detailed information 

It would be useful to have a claim that contains all detailed information. All 
the electronic invoice standards like NesUBL do have some payment attributes 
within their architecture which the banks in the world have not yet realized 
(IV_LI, 2017). It may be possible to reduce cost by creating claims with multiple 
invoices. A claim containing multiple invoices can also be thought of as some 
kind of clearing between companies. The Claim-system is also used without 
creating invoices. An example of this is the delegation of a common cost 
between residents within an apartment building (IV_RB, 2018).  
 
If a claim contains multiple invoices, it would be convenient for the payer to 
be able to access and view the invoices online, and then be able to make 
comments on some of the invoices. Making the invoices of a claim visible in 
the user interface of any payment service would better the solution (IV_TM, 
2018). Also, it would be nice to have the ability to choose which of the invoices 
contained should be paid if there is a conflict, rather than rejecting the entire 
payment (IV_Creditinfo, 2018). There is also a need for combining results from 
multiple customer accounts to a single claim, for example, when sending a 
payment request for incurrences to a shipping company where a customer 
account exists for each ship owned by that company (IV_TM, 2018). The key 
factor is that invoices can be easily matched against payments in any GL 
system whether the payment request contains single or multiple invoices 
(IV_Borgun, 2017). The option of part-paying, or skipping some of the invoices 
of a payment request, might be more complicated to realize in some GL 
computer systems and would require advanced implementation at the 
supplier’s site (IV_ISS, 2018).  

4.3.2.3 Invoice Pool vs ClearingPool 

Payment requests based on a single invoice will inevitably be available in the 
future but they do not fulfill the need for payment requests between parties 
where invoices are not required, e.g., requests between friends or splitting the 
cost of any kind (IV_LI, 2017). Also, the payment fees for each payment may be 
considered when paying every single invoice with a payment transaction vs. 
paying multiple invoices with a single payment. 

4.3.2.4. Other solutions 

The proposed GEPR system is an excellent addition to the existing payment 
possibilities between companies (IV_ISS, 2018). Several payment solutions 
have been developed in the past few years. Some new solutions in Iceland 
alone are, e.g., Aur, Kass, Pyngjan and others solving the need for payment 
requests using predefined payments. This seems to be the trend in the world 

   
46 



 

because the world does not yet have a global payment request system (IV_LI, 
2017).  
 
Some large companies do have  clearing systems for their customers, 
subsidiaries, and partners. Iata is a clearing scheme for airlines and banks, 
and securities companies have their local system (IV_ISS, 2018). When using 
the proposed system, a supplier does not know where the recipient will pay 
the request, whether they do this through a bank in Germany or Texas. 
Therefore this solution would need to work for all possible banks and payment 
services (IV_ISS, 2018). 

4.3.4 Payment stimulation, Due Date, Deadline and interest 

Contacting a customer abroad in case of dispute or delayed payment can be 
very time consuming. It is common in business that goods or services are sold 
and delivered, and the payment occurs later. In some cases there is even no 
contract to rely on and no correct address. Using an international system of 
payment requests for billing and collection across countries would produce 
assets by saving work and related costs (IV_ISS, 2018).  
 
The use of due date and deadline seems to vary across countries. The due date 
and deadline are commonly used in Icelandic payment requests, while the use 
of early payment discounts is more common in other locations (IV_ISS, 2018). 
When receiving invoices from other countries, there is usually only a due date 
and no separate deadline (Icelandic: eindagi) defined like Icelandic companies 
do (IV_Arion, 2018), (IV_RB, 2018). In some cases, there is a penalty cost 
indicated when due. A deadline is not commonly known outside of Iceland 
(IV_Borgun, 2017).  

4.3.4.1 Deadline vs Prompt Payment Discount 

A deadline gives the customer some time past due date to pay the claim 
without paying default interest, but when the interest deadline is passed, then 
the customer pays defaults from the due date (Seðlabanki, 2015). Due date and 
deadline are commonly used in Iceland for payment stimulation and there 
may be examples of using a deadline in other countries. The deadline is 
designed to have the same effect as a payment discount if paid before some 
specified date but the deadline is much simpler in practice (IV_LI, 2017). It is 
also possible to configure a payment request to be paid on deadline in the 
Icelandic claim system (IV_TM, 2018). In contrast to the use of deadlines, there 
are examples of the use of a prompt payment discount for the same purpose, 
which is increasing cash flow. The payer will get a claim with a discount 

   
47 

http://www.sedlabanki.is/library/Skraarsafn/Hagtolur/Vaxtaupplysingar.pdf


 

defined if paid sooner, and the full invoice amount if paid later than a 
specified date (IV_Arion, 2018). 
 
According to the legislation for insurance in Iceland, the customer receives a 
30-day payment deadline for a new insurance and a 15-day payment deadline 
on renewal. The intention is to create some time for the customer, whether 
they wish to go for another insurance company or request a new offer (IV_TM, 
2018). 

4.3.4.2 Collection charges 

The international collection companies do have different collection charges in 
each country. For example, it may be cheaper to collect a claim in Germany 
than it is in Africa. Knowledge of possible differences in legislation between 
countries may be available in such specialized companies (IV_RB, 2018). The 
current collection legislation in Iceland (Innheimtulög, 2008) followed by a 
regulation of the maximum amount of collection cost (Innheimtukostnaður, 
2009, n.p.) was a great step forward where at least one reminder is required 
primary to a further collection. Collection processes have generally improved 
due to this legislation. The use of the Icelandic claim system supports the 
collection process lifecycle where cost and interest are defined according to 
the legislation (IV_Creditinfo, 2018). Interest calculation needs to be simple 
and f8ulfilling, e.g., European standards for penalty interest. Parties may also 
conclude agreements on interest rates and other matters related to the 
collection (IV_ISS, 2018). For extreme cases, it would be useful if the claim 
system would have the ability to calculate the interest for each invoice on a 
claim according to the various due dates possible on the invoices. Such interest 
calculation would make the system more complex but it would eventually 
simplify the collection at the suppliers' site (IV_TM, 2018). 

4.3.4.3 Collection and dispute 

When receiving payment requests from the USA or Europe, a payment request 
is delivered through paper-mail or email. The documents usually contain some 
bank account number like IBAN and the payment is then done through the 
Society for Worldwide Interbank Financial Telecommunication (SWIFT). 
Reminders would probably be realized by sending letters per mail (IV_Borgun, 
2017). One of the great advantages of the Icelandic Claim System is built-in 
payment stimulation and the possibility of automatic reminders when due 
(IV_LI, 2017). Another great advantage is that companies can outsource the 
collection to specialized services. A net of such services may be needed for the 
GEPR system on a global scale (IV_RB, 2018). The proposed system would 
simplify billing considerably. It will be easier to get in touch with the payer 
and then vice versa, for example, if you need to change some invoices in such 
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an international claim (IV_ISS, 2018). There may be specialized legislation 
current in any country regarding the collection and therefore enabling 
specialized local service in each country for that purpose may be of advantage 
(IV_RB, 2018). 

4.3.4.4 More detailed payment requests 

In the insurance business, there are generally multiple invoices created in a 
customer account for each period and type of insurance. The sum amount of 
annual invoices is commonly distributed, giving the customer the ability to 
make a monthly payment (IV_TM, 2018). Customers using the Icelandic Claim 
System would like to have more detailed payment requests and also with the 
ability to split the payment request or reject certain invoices in dispute. There 
is a need for the possibility of correcting payment requests when paid and to 
make that possible the current systems would have to invest heavily in 
providing the detail necessary (IV_LI, 2017). The option of referencing all the 
invoices on a payment request would be important for some claimants, i.e., to 
know which of the invoices on a payment request should match each 
payment. This proposed solution would fulfill this need, which is missing in 
the Icelandic payment request system (IV_ISS, 2018). Having the ability to add 
multiple invoices to a payment request would be a great motivator for using 
such a system and important for the cost efficiency given that a fixed amount 
is paid for each request regardless of the number of invoices it contains 
(IV_TM, 2018).  

4.3.4.4 Iceland vs the Nordic countries and Europe 

Through the EEA Agreement, a great portion of the EU legislation has been 
adopted in Icelandic legislation. The Icelandic collection legislation is therefore 
comparable to the EU collection legislation (IV_Creditinfo, 2018). Southern 
Europe is very different from the Northern Europe regarding the collection of 
claims. People may be harder to find for example in Italy or Spain where 
collection by tracking people and visiting face to face may be commonly 
applied (IV_Creditinfo, 2018).  

4.3.4.5 The international credit card schemes  

The international credit card schemes are very well organized with detailed 
rules defined. The payer may claim a potentially fraudulent transaction 
through their bank, which then forwards the claim through the global credit 
card computer system where well-defined processes and timeframes apply for 
resolving such issues (IV_Borgun, 2017).  
 
One of the differences between the Icelandic clearing system and a credit card 
is that the credit card account is charged instantly and the customer can only 
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review the transaction after it is done. In the GEPR system the payer is, on the 
other hand, able to reject a claim before any actual transaction of value is 
done (IV_Borgun, 2017). A collection of periodical invoices is also done by 
using the services of the credit card companies where individuals can be 
charged monthly for some specific services. Such a system has no alternative 
option for declined credit cards and therefore the fallback option would be 
creating a payment request in a claim system with predefined processes for 
due payments (IV_TM, 2018).  

4.3.5 Unique identifier - kennitala - EUID  

The use of a unique identifier such as the European Unique Identifier (EUID) is 
probably a necessity for a global claim system to be successful. The Icelandic 
electronic certificates are unique identifiers and designed to be compatible 
with European standards (IV_Arion, 2018). For a Global Electronic Payment 
System, the usage of a unique national ID may be necessary so that a claim and 
the following payment will reach the destination desired securely 
(IV_Creditinfo, 2018). The icelandic national ID (Icelandic: kennitala) is widely 
used in Iceland to identify individuals and companies (IV_Creditinfo, 2018). 
Through the Icelandic national registry, anyone's national ID can be verified. 
In larger communities other, and more complex methods may be used for the 
verification of one's identity (IV_Borgun, 2017). The usage of this ID may be 
reconsidered in the future regarding its widespread usage in business 
processes, where it should be applied and where not (IV_Creditinfo, 2018). 
There is a difference between individuals and legal entities regarding the use 
of the customers' unique identifier. Some countries are using such identifiers 
conservatively, marked by the history and were times when information of 
individuals may have been used for evil purposes. Utilizing unique identifiers 
for legal entities is widely accepted (IV_TM, 2018).  

The use of a unique identifier is currently a part of standards for electronic 
invoices. The global uniqueness is created through some method of resolving a 
unique identifier within a country or a local authority along with the country 
code or the code of that local authority. For e-invoices of Icelandic origin, the 
unique identity is “IS” and the “kennitala” which is the unique identifier for all 
natural and juristic entities in Iceland. This identifier is thus unique on a 
global scale (IV_ISS, 2018).  

4.3.5.2 Unique identifier of natural and juridical persons  

In most countries there is some form of central domestic identification 
available that may also be used to connect customers such as the Icelandic 
Identification Number DDMMYY-XXXX. In the USA there is the nine digit Social 
Security number or SSN, in Sweden the ten digit Personal Identity Number 
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YYMMDD-NNGC, In Italy, the fiscal code SSSNNNYYMDDZZZZX, In Lithuania 
the Personal Code G YYMMDD NNN, in Norway the eleven digit Birth Number 
DDMMYY-XXX-XX and so on (Wikipedia, April 2017). 
 
Most of the countries' identification numbers have a modulus check or similar 
method to test the identifiers correctness. The form of the identifiers may vary 
between countries but most of them have in common the date of birth in the 
form of DDMMYY as a part of the ID. In Germany, there is a Taxpayer 
Identification Number and for companies, the economy identification number 
but those numbers may not be used for other than government purposes. 
 
The history of using such unique identifiers is relatively young and the 
purpose of such identifiers is also developing in the past years perhaps from 
the government towards more common use in some countries. The ground for 
using such identifiers or finding alternatives is very important for this work to 
succeed and the legal use of such identifiers in all countries of the world 
should be analyzed for this purpose. Using a global, unique customer 
Identifier generates the opportunity to manage and secure information 
between parties. Conventionally it is difficult to involve a lawyer to collect a 
claim when the customer is located in a country with different laws and 
regulations. The proposed system would simplify business settlements, thus 
working within one methodology with a certain amount of information would 
be beneficial (IV_ISS, 2018). 

4.3.5.3 Payment request and unique ID 

Creating a payment request to some customers' ID without using a bank 
account is technically solved and already realized by some services like 
Facebook Money, PayPal, and others where the service is holding a unique key 
to the customer (IV_LI, 2017). There are some services available or in 
development providing global ids for customers and some experiments exist 
using blockchain for this purpose (IV_RB, 2018). There are also some 
interesting services existing like Dun & Bradstreet providing services for 
global identification of companies and people (IV_Creditinfo, 2018). PayPal has 
already made a connection to over six thousand banks throughout the world, 
mainly in the US where transactions from a customer's account in one bank to 
a customer's account in another bank are possible. This means that through 
PayPal services you can make a transaction to someone's bank account 
without knowing the account number (IV_LI, 2017). For distributed databases, 
the BlockChain technology is gaining focus. The BlockChain hash is your ID to 
your data in the chain (IV_Arion, 2018) but the hash is not unique to an 
individual, e.g., an individual can possess multiple hashes in a BlockChain.  

   
51 

https://en.wikipedia.org/wiki/National_identification_number


 

4.3.5.4 The IBAN vs unique customer ID 

The Icelandic IBAN number includes the customer's unique national ID as well 
as their bank account number (IV_RB, 2018). The IBAN number and SWIFT 
payments are generally used in the banking sector. SWIFT payments are 
though, expensive. The European standard for Single Euro Payments Area 
(SEPA) is driving towards tighter regulation regarding maximum payment fees 
and also the time frame allowed for the payment to reach its destination. 
(IV_RB, 2018). The IBAN number will probably not serve the purpose of 
displaying a payment request to the payer at any bank (IV_RB, 2018).  

4.3.5.5 The Business Register Interconnection System (BRIS) 

The Business Register Interconnection System (BRIS) is a joint effort by EU 
governments and the European Commision. Since June 2007 all companies of 
the EU member states are registered with a European Unique Identifier (EUID) 
in BRIS (Željka Bregeš, 2017, pp. 91-99). 
 
There are various legal systems in the 28 EU member states and that is one of 
the main reasons for creating a common business register supported by the 
European Commision. The main objective was enhancing transparency in the 
area and to establish user-friendly access to BRIS and the regulatory 
framework for all. The core function of all registers is to store and make 
fundamental company information available to the public. In 2013, all EU 
members had some form of business registers. All but two  possessed a central 5

business register for the whole country. BRIS is established to strengthen the 
confidence in a single European market by making it transparent with current 
information accessible for all. In addition, the European Court of Justice is 
open to the possibility that businesses in one member state could operate 
partially or fully in another member state (Željka Bregeš, 2017, pp. 91-99).  
 
The three core parts of BRIS are: A service platform, the EU and ESA States 
business registers, and the e-Justice portal which serves as an electronic access 
point. The members of BRIS are thus the EU states and the ESA States of 
Iceland, Liechtenstein and Norway. Anybody can use the "Find a company" 
service on the e-Justice portal to get information on companies in the BRIS 
register. BRIS increases legal certainty in the market and sets the foundation 
for exchanging electronic business data between companies across borders 
(Željka Bregeš, 2017, pp. 91-99).  

5 Two member states do not have a central register but have regional and/or local registers, and 
they are interconnected (Željka Bregeš, 2017, p. 93) 
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4.3.5.6 Personal Identifiers (PINs) and human rights 

The widespread and extreme use of the use of the national ID “kennitala” in 
Iceland has been criticized by authorities concerned with the privacy of the 
individual (IV_TM, 2018). According to Press (1991, pp. 5-29), there were no 
specific references in international human rights instruments to Personal 
Identification Numbers (PINs). Nevertheless, PINs may raise issues under 
Article 8 of the European Convention on Human Rights. At the time, three 
issues have arisen concerning the use of PINs by which all of them were 
rejected by the Commision.  
 
PINs should be obtained from an individual fairly and lawfully and its initial 
purpose should be respected. The composition of a PIN should not include 
sensitive data and also any sensitive data linked to PINs should be stored 
securely and not accessible to unauthorized parties (Press 1991, pp. 5-29).  

4.3.5.7 Computer fraud, abuse and security risks 

There are four main categories of possible computer and data threats 
identified. Those are natural and political disasters like floods and 
earthquakes, software errors and equipment malfunctions, unintentional acts 
like accidents, logic errors and misplaced data, and finally intentional acts 
(Romney, Steinbart, & Cushing, 2000, p. 150). Various known methods are used 
for getting unauthorized access to data, damaging data, theft of identities and 
values. Security risks may occur in several locations when processing and 
storing valuable data through internet services. This may be done by getting 
unauthorized access to the customers' or the supplier's information in the 
system. Social engineering is still the most effective method, tricking people to 
give away the key to sensitive information. Relevant threats to consider for the 
GEPR services may be, amongst others, logic bombs, trap doors, and zombie 
attacks (Romney, Steinbart, & Cushing, 2000, pp. 151-172). Phishing attacks are 
increasingly threatening the internet community and related businesses. In 
2016, there was a 250% increase in phishing attacks and 1.4 million phishing 
websites are created each month. Such attacks are also becoming more 
sophisticated and effective. In the effort to prevent such attacks, several 
methods must be applied. Sophisticated attacks are commonly designed to 
deceive the end-user, and psychological understanding of the user's behavior 
must be applied when fighting such attacks (Rajivan & Gonzalez, 2018, pp. 
1-12). 
 
For the proposed solution, it is suggested that only trusted sources with secure 
interfaces will provide access for any user to access their relevant data in the 
cloud. And also only trusted customers of those services will be able to add 
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payment requests to the cloud. This is done to avoid spamming of claims and 
prevent unauthorized access to any data concerned. A key factor is that all 
actions of participants in the cloud are traceable to a legitimate unique 
identifier registered in the country of origin or in unions like the EU. Using a 
distributed database like blockchain would make the proposed system less 
prone to some of the security risks mentioned above.  
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4.4 Open API Banking  

4.4.1 Global Electronic Payment Cloud 

Two years ago it would have been difficult to even think about creating a 
global payment request solution like the ClearingPool. Now, there is a new 
development in the EU that will make this possible. The until now protected 
and closed banking market is opening up and changing through SEPA and 
PSD2, making the transfer of payments more efficient and API bank services 
available (IV_RB, 2018). The need for a global payment request solution is 
great and the timing could not be better due to the API openings of the banks 
through PSD2. There is currently a great interest for a solution like this 
whether it is to be invoice based or not (IV_LI, 2017).  

4.4.2 Sending money through the banks - SWIFT and SEPA 

4.4.2.1 The current status of sending money 

Banks are currently working within an environment based on a closed and 
heavy system (IV_RB, 2018). The speed of payments through SWIFT and SEPA 
has been such that it would take less time to fly the money in a briefcase 
across countries and then ride the town on a bike to pay for the product 
(IV_Arion, 2018). The cost of using SWIFT is currently high but should decline 
with increased possibilities and competition in transferring money (IV_TM, 
2018). A bank needs a huge structure and a lot of contracts with banks in all 
the countries that money should be transferred to. Despite all these 
agreements and contracts, the system is still costly and inefficient. Sending 
money between the US and Europe takes up to several days, for example, costs 
a lot of money and there is no electronic reply to the sender confirming that 
the receiver has received the money (IV_RB, 2018). The EU is putting pressure 
on the banks with PSD2 to open API services to their customers' accounts. The 
EU is also putting pressure on the banks with limits on time and fees when 
using SEPA (IV_Arion, 2018). 

4.4.2.2 Real time payments between countries 

Real-time payments are expected in the future where payments between 
countries are efficient and effective. There is an increase in small transactions 
through the use of credit cards and online payment services. Using credit 
cards has currently the advantage in that payments seem instant to customers 
anywhere (IV_Arion, 2018). There is a great need for general access to 
payment requests across borders where the delivery to the desired receiver is 
secured. There is also a need for a system with the possibility of credit 
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payment requests (IV_TM, 2018). There are payment services available like 
Transferwise, which possess bank accounts in several countries through 
which money in various currencies is buffered. You can transfer money to a 
Transferwise account in one country and use it from your account in another 
and Transferwise will then do the netto balancing for a fee competing with 
services like SWIFT and SEPA (IV_Arion, 2018).  
 
The need for businesses transferring small amounts across borders is 
increasing in relation to increased tourism. Small human errors in writing 
down bank account numbers, for example, can lead to expensive failures 
when using conventional methods like SWIFT or SEPA for transferring money 
to individuals in countries with different systems, cultures and languages 
(IV_TM, 2018). Electronic currencies based on a blockchain may be an 
interesting choice for sending money between countries. People working 
abroad and sending money home could perhaps do this by using electronic 
currency like Bitcoin rather than paying extensive fees for the use of SWIFT or 
SEPA (IV_Arion, 2018).   

4.4.3 Payment Services Directive 2 (PSD2) 

Payment Services Directive 2 (PSD2) is going to open up all sorts of 
connectivity options with banks and payment services (IV_ISS, 2018). PSD2 
creates opportunities for implementing some financial services in various 
branches (IV_TM, 2018). The consequence of PSD2 will be a breakthrough in 
how we do banking on a daily basis. It creates the possibility of third-party 
services to transfer money between countries anywhere in the world (IV_LI, 
2017). Companies are monitoring the development regarding PSD2 and where 
the Open API Banking may fit for their services (IV_Creditinfo, 2018).  
 
Some profound online payment services are likely to launch solutions based 
on the PSD2 regulation. Such services would undoubtedly make use of 
accessing payment requests in a GEPR system to make payment regardless of 
customers location. It is also possible that such services will want to develop a 
solution from beginning to end (IV_ISS, 2018).  
 
The PSD2 opens up the possibility of creating a direct payment solution from 
the payers perspective. For example, this may be used for direct payment of a 
monthly claim. Transaction of money between countries is, however,  not 
solved by this new regulation (IV_RB, 2018). The PSD2 could open a gateway 
for the GEPR system to function as a payment service. It opens the possibility 
of servicing transactions and statements for individuals and companies. PSD2 
opens mainly two things, the possibility for Payment Initiation Service 
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Provider (PISP) managing transactions on behalf of individuals, and secondly, 
the ability to manage and display statements for individuals. On top of that, 
some extended services may be provided (IV_Arion, 2018). Payment Services 
Directive 2 (PSD2) will take effect in Iceland before the end of 2018. This 
means that the banks must open their payment systems for third parties given 
the customers consent (IV_LI, 2017). The banks are expecting a lot of Payment 
Initiation Service Providers (PISP) and API services to appear on the market 
managing and analyzing information like Meniga already does. Services like 
Amazon will e.g. probably connect directly to the API services of the banks to 
bypass credit card fees (IV_Arion, 2018).  

4.4.4 GDPR vs PSD2 

The GDPR may support the PSD2 legislation regarding the consent of 
individuals for third parties managing their financial data (IV_Arion, 2018). 
Creating a payment service for managing payments to suppliers will definitely 
be possible using the API services available due to the PSD2 legislation 
(IV_Arion, 2018). The supplier as a publisher of a payment request will 
probably need the payer's consent for sending the request to the GEPR system. 
The GEPR system is then just a service for the two parties without being in a 
business relationship with the payer given that the information is not 
analyzed and sold for other purposes (IV_Arion, 2018).   

4.4.5 The settlement of payments  

One challenge is to solve the payment to the supplier. Real Time Gross 
Settlement (RTGS) is a real-time settlement which is usually used for settling 
funds of higher value between banks. Payments can also be netted between 
banks through the RTGS system at a specific hour, e.g., early in the morning. 
The banks hold accounts directly at their central bank for RTGS and their 
customers are indirectly settled through the system (Fevolden & Smith, 2018, 
pp. 2-13). When a customer pays a claim in the Icelandic claim system then 
that system closes the circle by generating a transaction to the supplier (IV_RB, 
2018). Creating a payment engine (Icelandic: greiðsluvél) for managing 
payments to suppliers will definitely be possible using the API services 
available due to the PSD2 legislation (IV_Arion, 2018).  
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4.5 Motivational grounds  

4.5.1 Clusters 

According to Porter (2003, pp. 562-564) a business cluster, also known as an 
industry cluster, competitive cluster, or Porterian cluster, is a geographic 
concentration of interconnected businesses, suppliers, and associated 
institutions in a particular field aimed to increase the productivity nationally 
and globally. 
 
The basic understanding of motivation has changed, based on recent studies 
on what drives people to do great things in their lives and businesses. 
According to one study done by economists and students at MIT, followed by a 
whole variety of other studies, rewards in the form of bonuses work as long as 
the tasks only require mechanical skills. Once the task requires some cognitive 
skills, then rewards have the opposite effect on people. Money is a motivator 
in a way that if people are not paid enough, then they will not be motivated so 
paying people enough to take money concerns off their minds gives the best 
result (Pink, 2011, pp. 48-65). 
  
The science of human motivation reveals the “Type I” behavior which is our 
innate need to direct our own lives, to learn and create new things, and to do 
better by ourselves and our world. The three distinguishing factors that lead to 
better performance and personal satisfaction are autonomy, mastery, and 
purpose. Autonomy is our desire to be self-directed. People perform better 
when they are self-motivated by their interest in being creative. Mastery is our 
urge to get better and better at what we do. This is, e.g. the reason that people 
practice and play musical instruments which are economically irrational 
things to do. People do such things because they get better at it which is 
satisfying and it is also fun. The same thing applies to the drive for people 
doing creative work, making it available for free as an open source on the 
internet. The purpose motive is our crave to be part of something bigger than 
ourselves. Using only the profit motive as a driver can lead to results that do 
not serve any common purpose at all. In comparison to the profit motive, the 
purpose motive makes us want to wake up, go to our jobs and work together 
towards common goals (Pink, pp. 27-35). 
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4.5.2 Byproducts and interest of the banks 

4.5.2.1 Factoring of payment requests 

From the banks perspective, there is a great need for new factoring  
possibilities. Currently, you can pledge goods and supplies and it would be an 
exciting addition to be able to factor invoices through such a system as a GEPR 
(IV_LI, 2017). A bank may want to accept the GEPR system for factoring 
purposes given the consent of the parties involved. There may not be a 
problem for a supplier to grant access to all of the claims they own in the GEPR 
system, but there may be restrictions on information about the paying 
individuals in the GEPR database. Legal entities do, though, differ from natural 
entities regarding privacy laws (IV_Arion, 2018).  

4.5.2.2 GEPR and information on payment behaviour 

Companies and services that collect information about the credibility of 
individuals or legal entities would be interested in accessing information 
contained in a global electronic payment system. Legally there is informed 
consent needed from the individuals involved. Access to information 
contained in a large database of claims would increase the quality of 
credibility estimation and help meeting legal obligations of quality when 
collecting such information. Individuals may be willing to enable access to 
their payment history if they believe that it will increase their credibility 
(IV_Creditinfo, 2018).  

4.5.3 Customers 

Customer loyalty has shown to be improved by the use of self-service 
technologies (SSTs) where the customers find themselves in control in a fast 
and efficient environment which is easily available whenever they feel like 
using it. (Durkin, Mulholland, & McCartan, 2015, pp. 944-958). The efficiency of 
the proposed payment request system should motivate customers and 
suppliers by the reduction of errors and mistakes, saving time and avoiding 
false placement of money (IV_ISS, 2018).  

4.5.4 Quality Function Deployment (QFD)  

QFD or House of quality (HOQ) may be used to find the most critical needs vs. 
what can be done to realize those needs. In the QFD table below (Figure 13), 
some crucial needs that concern the ClearingPool services, are viewed and 
evaluated. On the QFD roof, the relationship between each resolution factor is 
evaluated. Finally, on the right side of Figure 13, the ClearingPool services are 
given the expected high score in all the needs where the possible competition 
is roughly estimated for the same needs. This may not be an entirely accurate 
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image of the reality but can give a very important idea of where to set the 
focus, where the service may stand out, and it also provides a valuable ground 
for discussion and debate. 
 
 
 

 
Figure 13: Quality Function Deployment (QFD) 

 
 
The simple currency transfer calculator on Figure 14 shows the cost of sending 
USD 5000 through four different money transfer services. According to Finder, 
the transfer cost of sending USD 5000 varies from USD 42 to 50 and the time 
varies from less than an hour and up to five days (Finder, 2018). The 
competition rating in the QFD is roughly based on those numbers. The transfer 
of money in the proposed ClearingPool solution meant to be almost instant 
and with fully open to requests for information on the status of the payment 
requests at any time.   
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Figure 14: Finder currency transfer calculator (Finder, 2018) 

 
Figure 15 shows a competition rating taken from the QFD. As the QFD is 
designed to focus on the service goals of the ClearingPool cloud, it shows only 
where some payment services may not comply within the same grid. This QFD 
analysis indicates a possible need that is currently not fulfilled by available 
services, but then again, this QFD may only serve as a foundation for further 
investigation and debate or brainstorming about the proposed GEPR system.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15: QFD - Competition Rating 

 

   
61 

https://www.finder.com/international-money-transfers?country_from=USA&country_to=USA&amount=5000


 

Figure 16 and 17 below are generated from the QFD. In Figure 16, the 
customer requirements vs. design requirements are shown. The customer’s 
requirement, “Global Access,” has the highest score in most of the design 
requirements. The design requirements versus Customer requirements, on 
Figure 17, shows that the design requirement “Legal grounds” scores lower 
than most of the customer requirements. This not only indicates the 
importance of the requirements but the QFD is subject to change and debate.  
 

 
Figure 16: QFD - Customer versus design requirements  
 

 

Figure 17: QFD - Design versus customer requirements  
 

For a new GEPR system it would make sense to start in the European market 
where legislation is compatible between countries. Complications may be 
greater when going toward the USA market although the need for such a 
global solution may be even greater (IV_RB, 2018).    
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4.6 Legal grounds 

4.6.1 Different rules between countries 

All the EU members have some rules for payment requests, what they are and 
who may process them. PSD2 will open possibilities for new Payment 
providers to work with payment requests on behalf of companies and 
individuals (IV_RB, 2018). Different rules may apply between countries when 
charging for the payment services. Then there is a question how to ensure that 
the party who receives the paid fees will count them in their books where due 
cost, interest, and capital expenses should also be considered (IV_Creditinfo, 
2018).  
 
There are joint taxation agreements existing between countries where 
differences in capital expense taxes are covered given where and how 
collected (IV_Creditinfo, 2018). The banks are responsible for fulfilling the Anti 
Money Laundering (AML) guidelines when money is transferred through their 
services. If the payment is processed through some services outside the banks, 
then the AML should be considered (IV_RB, 2018). The taxation rules at the 
origin of invoices and fees should apply when paid although regulations may 
differ between countries concerning maximum collection fees added. If you 
buy goods or services from some origin then you will probably have to accept 
the current rules at that same origin (IV_Creditinfo, 2018).  

4.6.2 Data Protection Authority 

A unique identifier provides the evidence that the relevant party exists. Using 
such a unique identifier makes it easy to confirm one's identity if, for example, 
a supplier wants to outsource or sell outstanding payment requests to a third 
party (IV_ISS, 2018). Using the personal ID on a global scale is a very 
interesting idea if it does not traverse the EU GDPR (IV_Borgun, 2017). Some of 
the paragraphs in the EU GDPR 2016/679 are optional but it applies in general 
to all the member states (IV_Creditinfo, 2018). Payment requests can be up to 
four years in the Icelandic claim system or until paid. This should probably be 
viewed in contrast to the new EU General Data Protection Regulation (GDPR) 
(EU) 2016/679 (IV_RB, 2018).  
 
Companies are now doing extensive work in the effort of applying to the rules 
of GDPR but this should not be a problem for new services on the market 
(IV_Arion, 2018). The fines based on the GDPR can be extensive or up to 4% of 
the company's global annual turnover. Perhaps this should be considered if 
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the ClearingPool database is to be open for some third party to view, e.g., some 
individuals payment history (IV_RB, 2018).  
 
According to GDPR, you may use the personal data in several ways if the 
individual concerned commits to that usage of their data. Nevertheless, a 
person has "the right to be forgotten" in the database, meaning the right to be 
removed from the database (IV_Arion, 2018). The data collected can grow 
surprisingly fast and one example is of a person claiming all their data sent 
from a social media service and then receiving 800 pages of their records from 
the service (IV_Arion, 2018). The GDPR does not generally apply to juristic 
entities, so the personal data protection laws do not cover B2B 
communications concerning companies (IV_ISS, 2018).   

4.6.3 Taxation Laws 

A global system of payment requests can possibly be used for money 
laundering or to transfer money for false invoices to avoid taxation and so on. 
However, the system as such has nothing to do with this because it contains 
nothing but payment requests. If the system proposed is used, then the fate of 
the payment request is known regardless of the intention of the user (IV_ISS, 
2018). The tax authorities may wish to have access to such system for fraud 
detection purposes. Each supplier is probably responsible for their 
information in the system and how it relates to the GL database. So, 
presumably, the supplier is responsible for their data in the system rather 
than the system as such. However, we have a current contradictive discussion 
on who is responsible for the content, e.g., on social media. It must be evident 
that those who use the system are responsible for the information they put 
into it. An option for the user to report any possible abuse, similarly as, e.g., on 
the social media, would be of advantage (IV_ISS, 2018).  
 
The so-called VAT-package, a new VAT directive, was introduced in the EU in 
2008. This directive is aimed to secure that the VAT of services is paid where 
the service is used. This means that services sold between companies would 
take legal effect at the customer's region. This directive 2008/8/EC is effective 
from the 1st of January 2010. It mandates that from the 1st of January 2015, all 
electronically delivered services should be taxed in the country where the 
buyer is located whether the buyer is a legal entity or a person. This is 
irrelevant to the location of the seller, whether they are within the EU or not 
(Gunnarsdóttir, 2016, pp. 40-42).  
 
If a company has subsidiaries in several countries, then the taxation should be 
in the location where the company is registered. On the other hand, if the 
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electronic service is used by a subsidiary of the sellers company in another 
region, then the taxation should be in that region. The buyer of electronic 
services, as a VAT paying company, is responsible for paying the related VAT.  
On the other hand, if the buyer is a person, then the service provider is 
responsible for paying the related VAT (Gunnarsdóttir, 2016, pp. 42-46). 

4.7 Financial grounds 

Although most countries have similar payment instruments available, the 
methods for transaction cost differ significantly. There is a need for a 
comprehensive framework for analyzing how transaction costs and interest 
rates are related between the various payment instruments. The variety of 
methods in the various countries makes cost estimates hard to compare and 
international cost comparison reflects that even individual payment habits 
within a country can vary substantially (Grüschow & Brettel, 2018, pp. 
125-148). 

4.7.1 Transaction Fees 

The common fee charged to the supplier for a transaction in the Icelandic RB 
claim system is currently USD 2.22 and there are roughly 20 million claims 
created annually in Iceland (IV_LI, 2017). Thus there are roughly 45 million 
USD charged annually for such transactions in Iceland alone. This is also 
equivalent to 57 claims (20M/350,000) per inhabitant in Iceland. To put this in 
context to the size of the US market, using the proportion between inhabitants 
in Iceland as a multiplicator, which is roughly 1/1000 we would get roughly 45 
billion USD as an annual transaction fee. If we translate these figures to global 
use of the GEPR cloud, given that only 1% of the World's population will make 
use of the system in the same proportion as Icelanders then we have a total of 
approximately four billion payment requests annually ( 7,400,000,000 persons 
x 1% x 57 claims/person/year = 4,218,000,000 claims per Year). Given these 
figures, we can estimate that a modest transaction fee per payment request 
will cover the development cost in adequate time. Given that the common 
transaction fee charged to the supplier for a payment request in the system is 
USD 2.22 (LI, 2018) then only one-tenth of that fee would mean close to one 
billion USD annually for development and maintenance of the GEPR cloud. 
This is a very rough estimate and a subject for further analysis but it indicates 
the possible scope of the project. The growth of the world's population in the 
coming years and also possibly suppressed opportunities for modernizing 
global payments should be regarded in this context. According to Max Roser 
(2013), the world population will grow from 7,4 billion in the year 2015 to 11 
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billion in the year 2100 and almost stabilized at that point with the annual 
growth rate of 0.1%.  

4.7.2 The cost of sending money  

An experiment of sending money using Transferwise in comparison to a 
SWIFT transfer from a Norwegian bank to a San Francisco bank resulted in 
transactional fees of a total of $50 against the Transferwise’s flat 0.5% fee on 
top of the mid-market rate (Running, 2015). Therefore, in this case, the 
break-even point for using SWIFT over Transferwise is about $10,000, found 
by dividing the SWIFT transactional fees by the Transferwise’s percentage.  
 
21 payment systems are existing in the EU (2016), processing 54 billion 
transactions annually with the total value of 42 trillion € (EURO). The largest 
payment systems in the European market are shown in the chart on Figure 18, 
ordered by the number of transactions (in yellow) from left to right (ECB, 
2017). The value of each transaction is roughly 1.000 € by most of the payment 
systems with some exceptions. The CORE has, for example, the most 
substantial throughput of transactions (14,2 trillion) but with the average 
amount of roughly 330 €. STEP2, which has the second largest throughput of 
transactions, has, on the other hand, the value of approximately 1.240 € on 
average for each transaction.  
 
Retail payment systems in the EU in 2016.  
Value of transactions in EUR trillions; 1012 and number of transactions in billions; 109.

Figure 18: Value and number of transactions (ECB, 2017) 
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In Q3, 2017, the global average rate of transferring money was 7,14%, 
depending on country and the type of providers. The fees are affected  
By taxes, regulations and international relations in the the country where the 
money is sent from (Finder, 2018). As shown in the graph on Figure 19, the 
percentage cost of sending money is decreasing over the years.  
 
Multiplying the 42 trillion EUR, as the total worth of annual transactions 
within the EU (ECB, 2017), with the current 7,14% average rate of transferring 
money gives the result of 3 trillion EUR (1012) within the EU alone. Dividing the 
transaction fee of 3 trillion by the 54 billion transactions with in the EU (ECB, 
2017), we get the result of average fee for each transaction of 55,53 EUR within 
the EU. This is a huge difference compared to the average transaction fee of 
2,22 USD (IV_LI, 2017) for each transaction in the Icelandic claim system.  
 
 

 
Figure 19: Average total costs by region of the world, (Finder, 2018) 

 
 
 
 
 
 
 
 

   
67 

https://www.finder.com/international-money-transfers?country_from=USA&country_to=USA&amount=5000
https://www.ecb.europa.eu/press/pdf/pis/pis2016.pdf
https://www.finder.com/remittance-fees-global-world


 

 
 
The Remittance Prices Worldwide (RPW) monitors remittance prices across all 
geographic regions of the world and is used for measuring the 5% remittance 
cost reduction proposed by the G20. The key findings of a RPW report in Sept. 
2018 are that currently, the Global Average cost of sending money is just below 
7% and remains stable. The banks still remain the most costly of all the 
available service providers with an average cost of 10.51% (The-World-Bank, 
2018). 
 
 

 
Figure 20: Average rate in G8 countries, (Finder, 2018) 

 
 
The Smart Remitter Target (SmaRT), introduced by the World Bank in 2016, is 
aimed to reflect the average cost for an experienced consumer using the 
cheapest services for sending USD 200. The SmaRT Average cost of sending 
money was 4.65% in Q3 2018 (The-World-Bank, 2018). 
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4.7.3 Interest Calculation 

The collection process lifecycle is supported by cost and interest calculation 
which is defined according to the legislation in each region (IV_Creditinfo, 
2018). The calculation should be simple and fulfill standards for penalty 
interest. There can also be agreements on fixed interest rates for collection 
between parties (IV_ISS, 2018). Default interest rates do change over time, and 
this is a challenge for calculating interest for old debts. In the case of multiple 
invoices on a claim, then each invoice may also have a different due date to 
consider for the calculation. Such interest calculation would make the system 
more complex, but it would eventually simplify the collection at the suppliers' 
side (IV_TM, 2018).  
 
Appendix A.1.1 reveals one method of calculating interest on the Oracle 
database. This method (or something similar) can be implemented on any SQL 
database, and it enables the supplier to calculate compound interest in a very 
efficient way when needed in a SQL query. This interest calculation function is 
called on a database level, e.g., for each record displayed when creating a 
reminder letter for the customer. The advantage is that no additional booking 
is needed for unpaid interest and the calculation can be used for any 
outstanding record using a table of due interest rates that change over time.  

4.7.4 Cost Calculation 

According to the current collection legislation in Iceland (Innheimtulög, 2008) 
followed by a regulation of the maximum amount of collection cost 
(Innheimtukostnaður, 2009), there must be one warning sent to the customer 
before any other reminder cost is added to the claim. A maximum amount 
binds the charge for this warning according to the legislation. The following 
reminder costs added are also bound in four steps by the legislation along with 
a maximum amount charged for phone calls and written agreements 
regarding the collection. The supplier is responsible for working within the 
boundaries of this legislation in their region. The proposed GEPR structure 
suggests the dynamic implementation of penalty fees which can be predefined 
as needed by the creator of the GEPR.   
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5 Discussion 
The general question is about the feasibility of creating a cloud for global 
electronic payment requests. This is a very open question to pursue answers 
for and some of the results based on this research do need more work towards 
the depth of each subject.  

Political - Sociocultural   

1. The need for a global electronic payment request  

We can conclude from the interviews that there is a need for the global cloud 
of payment requests. The Conventional method  is expensive to use, 6

time-consuming, inefficient, and prone to errors. Existing systems of payment 
requests are local, and there is currently no system of payment requests 
globally available to all banks and payment services. Further research is 
needed for mapping all such comparable payment possibilities on a global 
scale. Payment requests containing multiple invoices are useful for clearing 
amounts with no invoices. Clearing multiple invoices on a single payment 
request is also cost efficient given that the cost is measured by each 
transaction.  
  

2. Payment request addressed to a customer’s unique identifier  

All legal entities within the EU are now registered with a globally unique 
identifier which would be ideal for identifying the owner of a payment request 
in the proposed solution. The use of a person's unique ID as an identifier in 
such a system is possible in most of the EU member states. Since this may not 
be allowed in certain countries, e.g. in Germany, an alternative solution must 
be designed for creating a unique payment identifier in such cases. Further 
research is needed in this area on a global scale. 
  

6 Conventional method of transferring money to bank accounts and then creating payment 
records and matching from bank statements at the suppliers GL. 
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3. Available functions of a payment request 

The proposed system is partially based on the current claim solution in 
Iceland, but with some important extensions. The fundamental function is that 
the payer can use the payment service of their choice to pay any request at 
any time and explore in detail the content of their payment request and its 
invoices. The owner of a payment request should have access to an interface 
for creating, modifying, and deleting that payment request. An interface for 
retrieving a list of payments and outstanding requests should also be available 
to the request's owner. This may be done by using a blockchain driven 
database where the owner would always possess a subset of the chain 
containing their payment requests.  

4. The appearance of a payment requests at the online interfaces  

Conventionally, users of an online bank interface can view unpaid invoices. 
According to the interviews, there is a need for drill down to a list of the 
request invoices and further, to display the detailed invoice. This may be done 
by referencing electronic invoices attached. Rejecting and commenting on 
invoices is also useful in case of dispute. It would also be helpful for both the 
user and the owner of a GEPR to have the option of processing credit requests 
where the payer can decide on which of their accounts will receive the credit 
in the same way as a debit request is processed. An option of claim forwarding 
is also proposed. To reduce possible abuse, the user should have the 
opportunity of marking spam requests, using similar methods as in common 
social media. Such markings would then be processed by the payment service 
through which the payment request is created.  

Technical 

5. The automatic booking of a payment 

In the theory chapter, it is implied that the use of a global payment request 
system will support automation in booking and matching of payments at the 
supplier's side. According to the interviews discussed in the theory chapter, 
this is the case regarding the local payment system in Iceland. The magnitude 
of the efficiency is not measured by this research, but it is strongly implied 
that there is a great economic difference for the companies using this method 
of collection. The efficiency reached by using automation in collection, 
reducing time and effort for processing data leads to effectiveness of the 
collection process.  
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6. The transfer of money between participants  

The technical implementation of the transfer of money between parties using 
GEPR can either be implemented through the payment services or solved 
through the GEP-Cloud. The payment request includes the information needed, 
e.g., the receivers IBAN account to which the payment service will transfer the 
payment and then the payment request marked as paid. When using the 
Icelandic claim system, the payment to the seller is resolved through that 
system directly and not by the bank. This approach may be possible within 
Europe due to the PSD2 where the GEP-System would have access for 
transferring the payment from the payer's preferred account to the receivers 
IBAN account. 

7. Using a decentralized database for GEPRs 

There are strong indicators that the use of a distributed database or some form 
of blockchain would be the right choice for a cloud of payment requests. Using 
a blockchain technology has the benefit of high security where hacking of the 
database is virtually impossible. Distribution to all nodes also means that all 
the nodes have a copy of the chain and therefore possess all the data needed 
for processing at any time. This technology also provides the availability of 
adding code to the blocks in the chain for processing each request. 
Performance should be considered towards optimization of the use and also 
the volume of data stored by each stakeholder, or by each type of node in the 
chain. Payment services as nodes could, for example, possess the whole chain 
but the suppliers would only need a subset of the chain, serving only their 
interest.  

8. The transfer protocol for GEPRs 

Possible transfer protocols are only generally discussed in this paper. 
Conventional https protocol may be used over the internet for transactions 
regarding payment requests. The alternative P2P blockchain protocols propose 
secure and reliable transactions without a need to trust some third-party. 
Some kind of a blockchain approach is therefore very appealing for 
transferring and storing GEPRs and should at the least be taken to the level of 
a proof of concept.  
 
Bitcoin and Ethereum are public blockchains using proof of work (POW) 
algorithms, and every node has complete information on the network. The 
POW makes the system secure but requires time, computing power, and 
consumes high energy, making it’s efficiency questionable. Ethereum is a fully 
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open-source, autonomously operated blockchain designed to handle smart 
contracts and DApps. The Ripple Protocol uses a more efficient consensus 
technique for validating its blockchain transactions. The Hyperledger 
protocols for blockchain provide only access for trusted entities which is 
appealing when the proprietary information of a business should be concealed 
from the rest of the world. The hyper ledger networks provide role-based 
access to information with relatively good transaction speed.  
 
For a system of global electronic payment requests, a non-anonymous 
blockchain protocol like the Hyperledger should be considered with the 
adequate security, transaction speed, consistency of data and also with the 
possibility of different roles.  

9. The structure of a GEPR 

An essential aspect of creating the basis for the use and distribution of a new 
technology to be used on a global scale is the ability for all relevant parties to 
understand and adopt the technology. Therefore it is suggested that the 
structure of the data and the available functions should be kept as simple as 
possible and with as few mandatory options as possible. In the theory chapter, 
I proposed a simple construction of a payment request and its possible 
elements.  

Motivational 

10. Motivation of the current payment services to include GEPR.  

I have identified parties, both directly and indirectly affected by the proposed 
GEPR system. Directly affected parties like banks may be motivated through 
competition, providing the best possible service for their customers and 
therefore including the option of connecting their interfaces to a system of 
global electronic payments. The conventional methods of transferring money 
are creating substantial revenues for the banking industry and therefore a 
possible obstacle for the idea of creating a more efficient system of payment 
requests on a global scale.  
 
Banks may also be motivated by the interest in access to the data produced, 
e.g. for factoring. Information about the credibility of individuals or legal 
entities would also be a motivator given the consent from the individuals 
involved. Payment services may also be motivated to improve their customers' 
loyalty by connecting to the proposed solution in the purpose of increasing the 
quality of self-service. The world’s banking system is conservative and may 
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resist any effort changing their revenue model for the transaction of money. 
The new option of open API banking supported by PSD2 is likely to have a 
significant impact on the availability of payment options and support changes 
to the current model of charging fees for transferring money. Cheap, efficient 
and interactive real-time payments seem to be expected for the nearest future, 
and the global system of banks must change to adapt.  

11. The stakeholders ongoing participation and support for GEPR  

Banks and PSP’s 
The loyalty of PSP’s customers has shown to be improved with enhanced 
self-service. The PSP’s implementation of the proposed system should support 
the customer's experience, that the customer is in control and therefore more 
likely to stay loyal. The various options and functions available in the system 
may be designed in multiple ways at each PSP online interface. Being able to 
access more detailed payment requests from any PSP may attract customers to 
stay with the best PSP provider available on the market. The current opening 
of API banking through PSD2 may push the banks towards more efficient 
methods of exchanging valuables for their customers in the nearest future. 
This makes an excellent timing for promoting the proposed solution to the 
market. There may also be motivation for accessing the data produced, e.g., 
for factoring or information on the payment behavior of the customer.  
  
Suppliers 
Suppliers may be motivated by the cost efficiency of using the proposed 
system. The automation in sending claims and collecting payments may be 
substantial. To encourage suppliers to take the proposed system into service, 
the interaction with their payment requests should be as simple as possible. 
Using the proposed system should support the connectivity to customers and 
create a base for communication on due payments. This should reduce manual 
work and maximize the supplier's cash flow.  
  
Customers 
According to this research, there is a need for detailed payment requests for 
the paying customer at the PSP’s interfaces, providing the power of deciding 
on which invoices are to be paid, and the ability to communicate with the 
supplier in case there are questions or dispute. The flexibility may also be a 
motivator where the customer is able to choose which PSP is used each time 
and which account is used for paying invoices both in debit and credit.  
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Clusters  
Various business clusters exist, formed by people and businesses with 
common interest in various fields and technology. There are clusters dealing 
with electronic invoices which may be interested in payment requests for such 
invoices. A business cluster for GEPRs should be formed and possible 
cooperation with existing clusters, for electronic invoices, for example, would 
be of an advantage. According to Pink (2011), people doing creative work are 
self motivated, rewarded by the idea of leaving something behind for greater 
good and bettering themselves along the way (pp. 27-35). Successfully creating 
a self motivated force behind the proposed solution by forming a cluster with 
interested businesses and people, could be the one most important factors for 
the proposed solution.  

12. Payment stimulation for a GEPR 

Generally, most businesses and people want to pay on time, motivated by 
keeping a good business relationship with their business partners. But this is 
not always the case, and some form of payment stimulation is therefore 
required.  
 
Calculating due interest is a conventional method in the Icelandic claim 
system, based on the due-interest rate issued monthly at the central bank of 
Iceland. The interest rate used should be based on the laws where the claim is 
issued and the payment request should contain enough information for the 
system to calculate due-interest when needed at the PSP’s interface.  
 
Another stimulation is the fee for sending reminders of due payments. The fee 
for each letter must apply to the laws and regulations in the country of the 
origin. In the proposed solution the creator of a payment request can define 
multiple reminders and the creator is also responsible for defining adequate 
fees for each reminder. Collection can also be outsourced to local collection 
businesses which are located close to the customer. 
 
Lastly, there is the option of defining discounts for early payments. The 
creator of a payment request may decide on using due-interest, reminder-fees, 
discounts or all the three possibilities together on a single request. Discounts 
must be considered in relation to the option of partial payments, ie., in the 
case of a payer disputing one or more of the invoices paid. If the discount is a 
fraction of the principal amount, then in theory, the discount could be higher 
than the partial payment. This means that discounts and partial payments do 
not work in harmony unless the discounts are fractional or calculated for each 
invoice for a payment request.  
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13. Cost-efficiency of GEPRs  

Adding multiple invoices to a single GEPR should be appealing for the supplier 
if the transaction fee requested is per payment, regardless of how many 
invoices are added to the request. The savings should be close to linear to the 
number of invoices claimed on a request. Also, each payment transaction is 
currently very costly when paying claims across countries using, for example, 
SWIFT, SEPA and other available methods. There is a payment function built 
in the current claim system in Iceland which means that the system handles 
the payment and not the PSP’s where paid. There is a new possibility of 
handling and managing transactions for customers in European banks, 
supported by the GDPR legislation. This opens up a possibility for the GEPR 
system to manage payments in a similar way as is done in the Icelandic claim 
system, but further analysis is required to determine if this is feasible.  
 
The automation possible in the supplier's system when using the GEPR should 
also be appealing for the supplier. Resources can be reduced for manual 
handling and manual matching of payments to customers accounts in GL 
systems. Automation should reduce possible errors and save precious time in 
the process. The communication with the customer, available through the 
proposed GEPR system, should also save time when communicating with the 
customer in case of dispute or due payments.  
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6 Conclusion 
A general conclusion, based on this research, is that there is a need for the 
proposed GEPR system and that such a system would increase the efficiency of 
trade between parties. Recent changes in the EU regulations, the cost of 
transactions of values, and the lack of interactive solutions combined with 
new technological options for decentralized databases do make the proposed 
GEPR solution at the very least a feasible candidate for proof of concept (POC). 
Motivating the stakeholders to invest in implementing the proposed GEPR 
system may be a great challenge to be addressed parallel to the technical ones. 
The following conclusions are based on the interviews and analysis of this 
work in which I suggest five types of further research.  
 

1. There is a need for a global payment solution, and there is also need for 
improvement to current online payment interfaces, e.g., regarding the 
accessibility of detailed information and possibility of communication 
between customer and supplier when making a payment. 
 

2. Using an official unique identifier as a key for payment requests is 
possible for legal entities, but few countries do not allow such use of, e.g. 
an SSN or similar for natural persons. An alternative, providing unique 
identifiers for natural persons, is therefore needed in some areas. 
Further research is needed to determine which countries allow the use 
of the personal identifier as a unique ID for a GEPR and which 
alternatives can be applied.  
 

3. The proposed GEPR should be available at any PSP through which a 
customer can view the information based on the GEPR and drill down to 
invoices on demand when paying. Receiving credit payments should 
also be possible. The possibility of making comments on a claim, 
forwarding a claim, and other features that may attract customers to use 
the system, should be considered.  
 

4. Conventionally, online banks display payment requests as records with 
some detailed information. A drill down to a possible list of invoices 
should be considered as well as viewing the invoice concerned directly 
from a GEPR record.  
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5. The use of a system like GEPR, where payments received contain 
structured, and reliable data, will create a base for automatic booking 
and increased efficiency against the conventional handling of bank 
statements at the supplier's site. Further research is needed to 
determine the possible increased efficiency for the paying customer in 
case they can receive structured, reliable data through the GEPR system 
for automatic booking and other services available. 
 

6. There are two possible methods identified for transferring money when 
a GEPR is paid. One is to let the PSP’s handle the transfer of money to the 
suppliers defined IBAN account. The other, more complicated method, is 
to build the transfer of money into the GEPR system. The latter is used in 
the Icelandic claim system and may be resolved on a global scale within 
the EU due to the PSD2. Further research is needed to determine which 
method is more feasible or if both methods should be available on 
demand. It is suggested that the payment of a GEPR is in the currency 
requested but if not then it is suggested that the PSP handles the 
currency exchange. Further research is needed to determine if it is 
feasible for the GEPR system to handle currency exchanges. 
 

7. A decentralized database is an appealing choice for the GEPR system 
due to the built-in security, accessibility, and the unity of the data. 
Performance should be considered when choosing a system. For this 
reason, POC should be implemented, using a blockchain system with 
non-anonymous nodes, e.g., the Ripple or the Hyperledger Fabric. Also, 
it may be considered if a secure, reliable, and efficient system would be 
created with only PSP’s as nodes. 
 

8. The transfer protocol is determined by the system chosen for storing the 
data. The decentralized database systems analyzed are all based on P2P 
blockchain protocols.  
 

9. A rough data structure is proposed in the theory chapter. The simplicity 
of the structure is suggested for robust implementation and distribution 
of the GEPR system. There is a need for multiple invoices and multiple 
reminder letters to be optional for each payment request. In contrast to 
a GPRS system containing multiple invoices, a payment definition can be 
added to an electronic invoice. The need for a payment request with a 
single invoice is therefore questionable. Further research is needed to 
determine if the automation in booking and matching payments based 
on e-invoices is comparable to the efficiency of GEPR payments.  
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10. Motivating the PSP’s to invest in implementing the use of the proposed 
GEPR system in their online interfaces will be a challenge. If some 
pioneers experience advantage of implement the GEPR for their 
customers then others may follow. Current methods of transferring 
money between regions of the world, like SWIFT and SEPA are creating 
great revenues for the banking industry and therefore the banks might 
be conservative regarding cheaper solutions for their customers. The 
EU’s PSD2 will affect the current model towards cost efficiency by 
creating a base for third parties like the proposed GEPR and PSP’s to 
service the customers of the European banks.  
 

11.Banks and PSP’s will have to invest in implementing the proposed GEPR 
in their interfaces. There is a need for providing more detailed 
information to the customer in PSP’s interfaces. Suppliers will use the 
GEPR system given that it will increase the efficiency and ease the 
automatic handling of payments in their GL. Customers are likely to stay 
loyal to PSP’s that embrace self-service such as by implementing the 
GEPR. A business cluster for GEPRs should be formed in cooperation 
with existing clusters with similar interests.  
 

12.Advantages of the GEPR over conventional collecting methods are the 
built-in payment stimulations like default interest calculation and 
predefined reminders. The system should be able to calculate due 
interest as defined by the supplier. Optional predefined reminders with 
reminder fees are useful with the option of outsourcing the collection to 
some third party collection entities which may be located in the same 
region as the customer. The option of defining discounts for early 
payments is commonly used in collection but this option should be 
considered in relation to the option of partial payments.  
 

13.Using the GEPR will support cost efficiency through automation in 
payment handling. Automatically adding multiple invoices to a single 
GEPR will save transaction fees and payment fees. The prompt 
confirmation and the confidence that the customer will receive the 
GEPR information will be of an advantage. The ease of communication 
with the customer through the GEPR is also likely to save time and 
effort. 
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Further research suggested  
1. Determine the possible increased efficiency for the paying customer in 

case they can receive structured, reliable data through the GEPR system 
for automatic booking and other services available. 
 

2. Determine which countries allow the use of the personal identifier as a 
unique ID for a GEPR and which alternatives can be applied 
 

3. Determine which method is more feasible for the transfer of money to 
the suppliers IBAN account:   

a. Let the PSP’s handle the transfer of money  
b. Build the transfer of money into the GEPR system. 
c. Both methods should be available on demand.  

 
4. Determine if it is feasible for the GEPR system to handle currency 

exchanges when paid.  
 

5. Determine if the automation in booking and matching payments based 
on e-invoices is comparable to the efficiency of GEPR payments.  
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Appendix  

A.1 Calculating interest for each record using Oracle 
SQL 
Ásgeir Þorgeirsson, 18.12.2017 
 
The interest rate may vary from month to month. The Monetary Policy Committee of the 
Central Bank of Iceland announces the interest rate decision each month. The penalty 
interest rate (Icelandic:. Dráttarvextir) for due claims is based on this interest rate. The data 
may be reached at the federal bank's website.  
 
A conventional method is to extract this information each month and store in a local 
database where interest is automatically calculated. Using SQL to solve this has proven to 
be very efficient and makes it possible to calculate the interest for each record on demand 
seamlessly. Following is one method used to calculate the penalty interest for each record 
on the Oracle database.  
 
The table containing the interest rate may look something like this: 
 
Select INTEREST_ID, INTEREST_FAMENAME, INTEREST_DATE, INTEREST_VALUE, INTEREST_CUR  
from ISS_INTERESTRATE  
order by interest_date desc 
 
 

 
 
From this table we want to calculate the interest rate between the duedate and to date for 
each of the customer's record on demand.  
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In this example the first step is to calculate the datefrom and dateto pr. Interest rate 
registered in the table.  
 
--For given currency, calculate datefrom and dateto pr. interest rate registered in the interest rate table 
with ir_fromto as( 
SELECT 
 INTEREST_ID, INTEREST_FAMENAME, INTEREST_DATE, 
 greatest(INTEREST_DATE, to_date(DUEDATE)) as datefrom, 
 TO_DATE(least(NVL(LEAD(INTEREST_DATE) OVER (ORDER BY Interest_date), 
SYSDATE),to_date(TODATE))) as dateto, 
 INTEREST_VALUE AS INTEREST_RATE, 
 INTEREST_CUR 
FROM ISS_INTERESTRATE  
where INTEREST_CUR = VCUR 
and TO_DATE(INTEREST_DATE) <= TO_DATE(TODATE) 
order by Interest_date 
) 
 
 

 
 
Here the Oracle NextValue (NVL) is used within SQL to get the INTEREST_DATE from the 
next record, and we call it DATETO. Now we have the interest rate between given dates for 
each record within our timespan.  
 
 
We also need to add the calculated interest to the principal amount each year, starting at the 
due dates month. For this purpose, we calculate the date interval (DINT) for each record.  
At the same time, we are able to calculate the days for each interest rate between given 
dates. The date interval will be later used for grouping within the average interest calculation. 
 
-- Calculate Days and date interval for each interest rate between given dates  
,calcd as( 
select INTEREST_ID, datefrom, dateto, 
 trunc((TO_DATE(datefrom) - TO_DATE(DUEDATE))/365,0) as dint,  
 days360(datefrom, dateto) as CALCDAYS,  
 INTEREST_RATE 
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from ir_fromto 
Where dateto > To_Date(DUEDATE) 
) 
 

 
 
 
At this stage, we have enough information to calculate the days and mean interest rate 
between given dates. The grouping of date interval (dint) is vital for adding interest to the 
principal debt each year. 
 
--Calculate the days and mean interest rate between given dates for each date interval 
,mean as( 
 select INTEREST_ID, min(DATEFROM) mdatefrom, max(DATETO) mdateto,  
 sum(calcdays) as sum_calcdays, dint,  
 1+sum(INTEREST_RATE*calcdays)/360/100 as mean_rate  
from calcd  
group by INTEREST_ID, dint 
order by INTEREST_ID, dint  
) 
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For the dates between 10.7.2017 and 22.10.2017 we will get two mean rates.  
 

 
 
 
 
Finally we are able to multiply the product of the means calculated to the due amount.  

 
 
This is a bit tricky because the Oracle server does not have a product function available for 
use with the SQL syntax. Instead, it is possible to calculate the exponent of the sum of the 
natural logarithm of the interest rate minus one as follows.  
 
  :AMOUNT * ((EXP(SUM(LN(MEAN_RATE)))) -1) 
 
The result will be rounded as according to the round parameter in currency settings.  
 
select  
round(:AMOUNT*((EXP(SUM(LN(MEAN_RATE))))-1),:ROUND) as INTEREST  
from mean; 
 
 
The result for an amount of 1.000 ISK which was due on 10.7.2017 will according to the 
interest rate calculation be 168 ISK if calculated on the 22.10.2017.  

 
 
The result from two possible methods:  

1. Interest calculation for each record to date:  
Interest calculated of the value of each record from the due date to current date 

2. Saldo interest calculation: Interest calculated of Saldo from the due date of current 
record to due date of next record or current date for the last record.  
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A.2 Oracle Function to calculate interest 
 
create or replace FUNCTION ISS_CALCINTEREST2 
( 
 AMOUNT IN NUMBER DEFAULT 0  
, CUR IN VARCHAR2 DEFAULT 'ISK' 
, DUEDATE IN DATE  
, DEADLINE IN DATE  
, TODATE IN DATE  
) RETURN NUMBER AS 
 
INTEREST number := 0; 
ROUND number := 2; 
VCUR VARCHAR2(3) := CUR ; 
 
BEGIN 
 
if DEADLINE > TODATE then return INTEREST; 
end if; 
if CUR = 'ISK' then ROUND := 0; 
end if; 
 
 
--For given currency, calculate datefrom and dateto pr. interest rate registered in the interest 
rate table 
with ir_fromto as( 
SELECT 
 INTEREST_ID, INTEREST_FAMENAME, INTEREST_DATE, 
 greatest(INTEREST_DATE, to_date(DUEDATE)) as datefrom, 
 TO_DATE(least(NVL(LEAD(INTEREST_DATE) OVER (ORDER BY Interest_date), 
SYSDATE),to_date(TODATE))) as dateto, 
 INTEREST_VALUE AS INTEREST_RATE, 
 INTEREST_CUR 
FROM ISS_INTERESTRATE  
where INTEREST_CUR = VCUR 
and TO_DATE(INTEREST_DATE) <= TO_DATE(TODATE) 
order by Interest_date 
) 
 
 
-- Calculate Days and date interval for each interest rate between given dates  
,calcd as( 
select INTEREST_ID, datefrom, dateto, 
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 trunc((TO_DATE(datefrom) - TO_DATE(DUEDATE))/365,0) as dint,  
 days360(datefrom, dateto) as CALCDAYS,  
 INTEREST_RATE 
from ir_fromto 
Where dateto > To_Date(DUEDATE) 
) 
 
--Calculate the days and mean interest rate between given dates for each date interval 
,mean as( 
select INTEREST_ID, min(DATEFROM) mdatefrom, max(DATETO) mdateto, 
sum(calcdays) as sum_calcdays, dint,  
1+sum(INTEREST_RATE*calcdays)/360/100 as mean_rate  
from calcd  
group by INTEREST_ID, dint 
order by INTEREST_ID, dint  
) 
 
--Result 
select  
round( AMOUNT*((EXP(SUM(LN(MEAN_RATE))))-1),ROUND) into INTEREST  
from mean; 
 
RETURN INTEREST; 
 
END ISS_CALCINTEREST2; 
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A.3 Interviews 

The purpose of the interviews is to explore the feasibility of a new Global Electronic 
Payment Request system. Each interview took around one hour. The first twenty 
minutes were used for introduction of the GEPR idea followed by questions about the 
current situation and future possibilities for payments and payment requests. The 
final part of each interview was then recorded as a recap where the interviewees had 
the opportunity to form their ideas on the subject. The recorded interviews were then 
processed to text and sent to the interviewees for a review. The interviewees were 
asked about the following subjects.  
 
Need for claim systems and concurrence 

● The Icelandic claim system, SVOT  
● A pool of claims or invoices  
● Need for multiple invoices on a payment request  
● Concurrence between GEPR services  

 
Business relations and collection of payment requests in the future 

● Collection and due reminders between countries  
● Payment stimulation. Deadline, discount, and due interest  
● Deadline in different countries  
● Predefined discounts and early payments  
● Due interest on a GEPR 

 
Unique identifier  

● Unique personal identifier on a global scale 
● Global access to payment requests 
● EUID European Unique Identifier.  
● BRIS Business Registers Interconnection System  
● General Data Protection Regulation, ESB nr. 2016/679 (GDPR) 

 
Payment resolvent between countries 

● Access to banks and bank account information  
● Payment Services Directive 2 (PSD2)  
● SWIFT and SEPA 

 
Storage and distributed database  

● Conventional methods 
● Blockchain-based   

 
International legislations and taxation environment 
 

   
93 



 

   

   
94 



 

 
 

   
95 


