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Abstract 
Infrastructure in the form of payment systems is a necessity to allow for payments to reach from 
payer to payee, but it is also subject to product differentiation between banks. In the euro 
countries, a domestic-integration zone termed SEPA that consolidates payment systems into a 
singular system has been regulated, providing market efficiencies for customers and companies. 
However, in Sweden, banks use unstandardized file communication that is costly for 
stakeholders to interface against, and is becoming increasingly difficult to oversee. With the 
introduction of novel payment solutions (e.g. mobile payments), there is also an increase in 
competitors that access the infrastructure. A rising customer demand for faster, global and 
integrated payments has been identified. This increased fragmentation of the market requires 
large investments for banks and reduces customer mobility, which motivates the need for 
consolidation of payment flows.  
 
The purpose of this thesis is to identify the roles of stakeholders in the clearing and settlement 
mechanism, and to identify the drivers and inhibitors that affect business decisions to change the 
systems in place. These results are categorized according to co-opetition theory. Furthermore, the 
thesis brings forward the global industry standard for financial messaging ISO 20022 to the 
business context, and discusses its implications in the Swedish market from an interoperability 
point of view.  
 
The study has been conducted using mixed methods with a qualitative approach. It includes: 
Analysis of documents and materials, non-participative observation, interviews with 9 industry 
experts and an in-depth case study of real-time payments in Sweden (Betalningar i Realtid).  
 
Results show that actors’ perceptions of one another are ambiguous, but cooperation is well-
established and reaps many positive effects for firms. Co-opetition activities in banks are 
inclined to drive change, while competitive moves are likely to leave the system unchanged. Co-
opetition is only possible under certain pre-agreed rules such as differentiation by implementing 
flexible payment solutions. The main implication for migration to an improved, standardized 
payment flow is connected to the governance of infrastructure. It is suggested that if agreements 
between stakeholders are not reached in due time then SEPA-like regulation put forward by 
higher instances is a likely outcome.    
Key-words: Interoperability, Co-opetition, Banking, Clearing and Settlement, CSM, Open 
Standards, Standardization, ISO 20022, Payment Systems 
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1 INTRODUCTION 

1.1 BACKGROUND 

Though payments have been ubiquitous, the frequency of transactions has increased dramatically with the 
emergence of electronic systems. In recent years, innovative solutions and increased globalization are 
changing the way payments are perceived by the public.  

Depending on the type of payment made, payments can follow a divergence of paths from payer to payee, 
which can be divided into different categories and with differing nomenclature between countries. The 
infrastructural network used for a monetary exchange is named a payment system. This thesis focuses on 
payment systems that facilitate retail payments, a term used for relatively small payments made in large 
quantities, and the tools to make said payments, termed payment instruments, which are used to initiate 
transfers between accounts (Sveriges Riksbank, 2013a). One category of payment instruments is remote 
payments, referring to all payments in which payer and recipient do not meet directly (Sveriges Riksbank, 
2013a). Typically, remote payments are labeled in the sub-categories credit transfer and direct debit.  

In the Swedish retail payments market, electronic payments dominate over cash and paper-based 
payments such as checks and giro forms. In 2012, 91.9% of credit transfers were made by electronic means. 
For recurring payments, 70% of households use direct debits (Sveriges Riksbank, 2013a). The Swedish 
Bankers’ Association (2013) report that 96% of people age 34 and under use the Internet to pay bills, and 
the Riksbank (Fig 1.) presented in a recent report that the volume of retail payments is rising. These 
statistics indicate that the trend in Sweden is to make payments more frequently and predominantly with 
electronic payment instruments.  

 

 

Fig 1. Number of electronic retail payments (millions) in Sweden per year (Sveriges Riksbank, 2013a) 
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In order to study payment systems, payment instruments used in the systems must be clarified. Credit 
transfers either use a domestic giro system, named a Bankgiro or Plusgiro in Sweden, or simply an 
account-to-account transfer from one bank account to another (Sveriges Riksbank, 2013b). A credit 
transfer is always initiated by the debtor making the payment. A special case of the credit transfer is E-
invoicing (E-faktura) in which an electronic notice is sent to the payer of the invoice and automatically 
completes the details for the payment. In contrast to this process, a direct debit is initiated in reverse by 
the recipient’s bank to automate a regular payment made out to the recipient (Sveriges Riksbank 2013b). 
The decision over choice of payment instruments lies with the banks. Private and corporate customers 
have different needs and these are covered by different type of banks. A niche bank may provide only 
batch credit transfers for a firm while a bank focused on retail banking will provide a wider range of 
products to consumers, such as E-invoicing and account-to-account transfer.  

Payments made by card are retail payments that fall under credit transfers. However, card schemes 
operate within a proprietary system in the financial infrastructure for both online and card terminal usage. 
Similarly, e-money with its many corresponding payment schemes, share the characteristics of electronic 
payments except these are not bank account-based – and can therefore be disregarded from this bank-
sided study. Some mobile payment solutions (e.g. Swish), are electronic, non-remote and account-to-
account. These are far more interesting to include when discussing a specific categorization of payments 
provided by banks. The payments studied are dependent on the infrastructure concerning the processing 
of the payment that applies to a major bank operating in Sweden.   

 

Electronic Retail Payments Corresponding Service in Sweden 

Credit Transfer Giro Bankgiro, Plusgiro 

Account-to-account transfer Konto-till-konto-överföring, Swish 

Direct Debit Direct Debit Autogiro 

 

Table 1. Overview of payments in scope 

Regardless of the payment instrument used by the customer, the payment follows a protocol to ensure 
that it is routed with complete integrity from payer to payee. The infrastructure that facilitates routing is 
primarily a system that communicates with file transfers across a complex network infrastructure, the 
payment system. In a payment system, clearing is broadly defined as all of the steps involved in 
transferring funds from one party to another, excluding the settlement process in the central bank. 
Considering these are the two core functions of the payment, the payment system is also known as the 
Clearing and Settlement Mechanism (CSM) (Bragg, 2010). In this thesis the term CSM is henceforth used 
to refer to the payment systems. In Sweden, Bankgirot is the intermediary for retail payments between 
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payment service providers, owning and maintaining payment systems that provide the clearing and 
settlement required for all credit transfers and direct debits made in Sweden (The Riksbank & 
Finansinspektionen, 2010). There are other similar actors that maintain the infrastructure for other 
specific products, e.g. trading securities and options (Sveriges Riksbank, 2013a). A more detailed 
description of the studied payment flows are explained later in the thesis. 

According to Sveriges Riksbank (2013b) there have emerged several startups and spin-offs offering new 
types of payment solutions to customers that circumvent conventional financial infrastructure. Swish, a 
cooperation managed by Bankgirot but owned by major banks that aims to provide faster interbank low-
value transactions with the use of mobile phones.  This service uses a relatively new system that completes 
payments in real-time (Sveriges Riksbank, 2013b). The name of the service is Payments in Real Time 
(Betalningar i Realtid – BiR), maintained and owned by Bankgirot (Bankgirot, 2014). Many others are 
developing new technologies such as payments through QR codes (SEQR, Payair) or external devices 
attached to mobile phones (iZettle). These solutions are chiefly aimed at private customers or small firms 
(Sveriges Riksbank, 2013b). The difference between these novel solutions and Swish- is that the former 
cannot use the normal initiation routines for payments. Instead of relying on card schemes or banks for 
payments these actors use differing solutions that remove an expensive middle hand. Initiatives like these 
in the industry are redefining the way payment solutions are expected in the market. In addition, these 
also lead to ambiguity in the classification of payments made by the Riksbank as they do not fall in line 
with traditional categorizations.   

The trend that electronic payments need to be processed readily and at a low cost is a widespread issue 
that applies to all financial parties making payments in the Nordic region. Though there currently exists a 
working clearing system, increased competition from new firms and the need for faster payments motivates 
improvement and optimization towards future demand. In interbank settlements, giro payments and 
account transfers are delayed one business day if the payment is made after the cut-off date for the 
current day’s settlements. Increased pressure on banks to produce faster products in turn escalates the 
pressure on clearing houses for competitiveness and profitability. The demand for real-time or near real-
time payment processing is noticeable, demonstrated by the great success of mobile technology, crypto-
currency and payment solutions by innovators. 

 As of 1 Feb 2014 a new payments-integration initiative called Single Euro Payments Area (SEPA) was 
prescribed to turn euro payments into a single domestic zone. The technical solution put in place uses the 
ISO 20022 standard (Financial Services Messaging) in XML format (ECB, 2014). This is in contrast to 
current, often proprietary, file formats circulating in the Swedish infrastructure. In Denmark and Norway 
the system is also different; composing of other clearing houses, bilateral agreements sprawling across the 
infrastructure and a larger amount of small banks all with their own clearing numbers and technical 
solutions. The constitution of SEPA in the EU will spur consolidation of payment networks and 
infrastructure across borders that means substantial cost efficiencies, with added benefits potentially 
exceeding €123 billion from 2008 to 2014 (Bolt & Schmiedel, 2009).  
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However, for Nordic banks the business case for faster payments or more standardized interbank payments 
contains many implications. There is no legislation for standardization of financial messages and new 
revenue sources from investments are hard to estimate, with the focus instead on operations cost 
reduction. Payments are historically transferred on a periodic basis to known parties that pose low risk. 
Because increasing cycles would add risk and costs, banks then face internal conflicts concerning initiatives 
to reduce the payment cycles. Inside banks there may be driving forces that place more importance on 
protecting current offerings instead of delivering innovative methods (Arvidsson, 2009). These conflicts are 
particularly helpful to study in order to identify an apt road for cooperation with other banks. In 2012, 
Bankgirot launched a campaign in conjunction with its counterparts in Norway and Denmark (Nets) to 
improve the state of current payment infrastructure. If agreements are not reached in due time by current 
actors, new entities could emerge providing similar services that meet the needs of the market. Banks 
could also be opportunistic and introduce new bilateral agreements with other banks to improve their 
strategic outlook. This scenario would however deepen the fragmentation of the infrastructure and raise 
the complexity for banks and other parties. Arvidsson (2009) describes the scenario with new actors and 
no increased synergies as a situation in which payment solutions are instead regarded to be a loss leader. 
Depending on the perspective, the implications differ. In general, banks would view this scenario 
negatively because payments from bank accounts are at the center of the bank’s business. For customers, 
payments may be free of charge but the aspects of making paying deteriorate with increased 
fragmentation. New questions for customers emerge: Which payment solution should I use? Which file 
format is the most advantageous to invest in?  

The motivation for new financial infrastructure in the region comes from multiple sources with varying 
incentives. The strongest factor to consider across the board is cost-reduction, as exemplified by the SEPA 
initiative (Bolt & Schmiedel, 2009) and promoted by literature describing the efficiencies gained by 
standardization (Besen & Farrel, 1994) and consequently the benefits of network effects (Katz & Shapiro, 
1985). Naturally, there are varying impetuses from different angles of the market, but what all 
stakeholders have in common is the large size of corporations or organizations and their strong historical 
ties to the transfer of money. 
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Fig 2. Stakeholder groups and corresponding example actors identified in pilot study that are affected 
directly or indirectly when theorizing changes to the CSM  

Interoperability, or how well two parameters can cooperate despite differences, is the key for a more 
effective clearing system. Sveriges Riksbank (2013b) argues that the success of card schemes is that they 
are accepted in all card terminals (i.e. nearly full interoperability), such that the result for the end user is 
positive, as payments are easy to make and cash is readily available in all machines regardless of operator. 
Standardization increases efficiency in payment systems but is very difficult to achieve in practice due to 
different incentives and costs for banks (Sveriges Riksbank, 2013b). The business case for a bank to 
change its clearing system is dependent on the technical implications of the technical solution. In 
particular, banks place emphasis on how the desired solution changes the organization and what the costs 
of these technical changes are. It puts increased pressure on operations in banks and presents new 
infrastructure that is vulnerable to risk and could endanger business continuity. Arvidsson (2009) argues 
that banks have a strategic competitive advantage: trust from customers. Because electronic payments 
originate from bank accounts and are at the core of the business for a bank, banks are well-suited to 
contributing and preparing for future methods of payments. In fact, not adapting may well result in 
products, which might be currently popular, being overtaken by innovators rendering more appropriate 
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results for customers. Klarna, a Stockholm-based company has taken one step in this direction with a 
solution that assumes stores’ claim for payments to reduce risk (Klarna, 2014).  

The ISO 20022 standard is a step forward by the industry to reach interoperability for messaging in the 
CSM. The document includes the message definitions of the metadata required to complete almost any 
type of payment. The data is sent across the system in a well-defined XML file. The aim of ISO 20022 is 
to provide a single definition on how to exchange structured formats (syntax) and its meaning (semantics) 
between instances across domains and geographies that use vastly different standards and information 
formats (Swift Standards Team, 2013). Organizations have taken this standard and completed their own 
Message Implementation Guideline (MIG) to apply to a certain business context. The necessity of this 
adoption is due to the various configurations of the standard that are dependent on country-specific 
systems or bank-specific products. Though ISO 20022 serves as a foundation for a common language 
between many institutions, the co-existence of the standard with other internal formats will be the 
common practice for many years to come (Swift Standards Team, 2013). However, the emergence of a 
myriad of ISO dialects for each unregulated region is a growing problem for the industry and devalues the 
benefits of having a standard.  

In conclusion, the ecosystem of payments is changing. Innovations, regulatory action and competitiveness 
between firms affect current business practices that, historically, have been rigid. The customer demand is 
leaning towards faster payments and from a corporate view, integrating the industry standard means 
having greater accessibility to a future payments network that works across multiple currencies. Faster 
payments and integrated currency-conversion may not only be necessary for banks’ competitiveness but 
could also mean a dramatic reduction in infrastructure costs if implemented appropriately. Currently, the 
Nordic region has four unstandardized clearing and settlement systems that use outdated systems and are 
not particularly prone to change. The general problem seen in CSM is the lack of competitiveness in cross-
border payments compared to SEPA and the high tension cooperation between banks that is required to 
support change. In addition, there are several technical implications that follow from the implementation 
of a standard for multiple stakeholders. With more transparency of the current situation, banks may have 
the necessary tools to push clearing in the right direction - adding value to all stakeholders involved.   

1.2 RBS GROUP 

The Royal Bank of Scotland Group was first established in 1727 and provides international banking and 
financial services across the globe (RBS, 2014). The Swedish filial operates within Corporate & 
Institutional Banking with large enterprises and public parties in its customer base. This Master’s Thesis 
is done as part of an internship at the filial in Stockholm. In this role, the author was given access to the 
RBS Group and its contact network, providing immersive insight into the banking industry and valuable 
experience that makes the thesis possible.  

Because of regulatory and confidentiality concerns in the industry, documentation not found on public 
sources is first checked with the appropriate legal function to verify data security level before it is 
disclosed. In addition, internal and external sources are made aware of the public nature of the thesis. 
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This approach allows for the possibility of unique but public material derived from the internship to add 
to the originality of the thesis.  

1.3 PROBLEM FORMULATION 

1.3.1 THE BANK’S DESCRIPTION 
Today, banks making cross-border payments either rely on a facilitating partner bank to process payments 
or incorporate new domestic infrastructure to provide a full solution in product offerings to customers. 
Neither case is ideal, as the former entails a lack of competitiveness and the latter a large development 
cost. Thus, there is a general ambition for a more unified payment system for customers in all of the 
Nordic countries, proven by SEPA to be a plausible goal. This notion is propagated between banks 
because they are connected in a network of clearing infrastructure through their product offerings. By 
offering effective payment services and staying competitive within payments and cash management, banks 
maintain the position as the most trusted provider.  In addition, external payment concepts affect the 
bank’s offerings as real-time clearing through services such as Swish create new expectations of faster 
interbank processing of electronic payments.  

1.3.2 THESIS PROBLEM FORMULATION 
Innovating payment methods are reshaping the expectations customers have on banks. In customer-to-
customer payments, a trend has been seen in the increased use of a mobile phone as a mean of immediate 
fund transfers. For other services, such as paying bills and account transfers, clearing is often processed in 
batches, with a typical delay between banks of at most one business day.  

It is reasonable to assume that the future of payments lies in a faster and more integrated service for retail 
payments in the Nordic region, and banks are seen as the most secure way to process payments. However, 
clearing in the region has been convoluted with different formats and lacks a unified, quick and cheap 
solution for its customers, where each country has its own system and even domestic interbank clearing is 
not processed in the same day. The euro zone has implemented a new system for cross-border payments in 
the euro currency named SEPA. In Sweden as a non-euro country, multiple stakeholders have not yet 
successfully convinced Swedish banks to adopt a new technical solution that suggests interoperability. The 
ISO 20022 standard has emerged as the new messaging scheme of future payments but the many emerging 
interpretations of the standard suggest that it cannot be used as a full interoperable solution. The Nordic 
region is in need of renewal to remain at the forefront of payments in a global perspective. The problem in 
transforming the system lies in the tension between the competitive nature between banks and the 
interdependencies that concerns payments between actors.  

1.4 PURPOSE STATEMENT 

This thesis aims to clarify CSM dynamics in the region and explore the conditions that affect the 
implementation of interoperability with the ISO 20022 standard to meet the demands of a changing retail 
payments industry. The end result is a mapping of the drivers and inhibitors for change in the Swedish 
banking industry and the technical implications of the standard for a bank. 
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1.5 RESEARCH QUESTIONS   

 

• What are the drivers and inhibitors that moderate technological change in relation to clearing and 
settlement systems?  

• What are the implications for migrating to a clearing system that implements ISO 20022 in 
Sweden? 

o Are the current guidelines for ISO 20022 aligned with each other in Sweden for Credit 
Transfers? 

Due to the recurrence of the questions in various forms, the questions are labelled R1 and R2 throughout 
the text. 

1.6 DELIMITATIONS 

1.6.1 PAYMENTS 
Electronic payments are the main delimitation of this thesis. Within this category, remote payments that 
are electronic, as defined by Sveriges Riksbank (2013b), are: giro, account transfer (a.k.a. wire transfer) 
and direct debit. The only deviation from this subcategory is the addition of Swish, which cannot be 
considered remote only since payer and receiver may actually meet for the transaction. For these types of 
payments this thesis focuses on retail payments a.k.a. low-value payments, meaning cash, checks, 
innovative mobile technologies and similar “Point of Sale” methods are only used to illustrate the trend to 
move towards faster and newer types of payments.  

However, for the technical implications of interoperability, the thesis needs to be further delimited to one 
payment type. The credit transfer was chosen to be the object of study as it is the most basic and 
common type of payment that covers the required criteria of payments within this thesis, and it is the 
payment message that banks release publicly to customers and developers. It also an excellent message to 
study since it relates to customer mobility between banks and to the effects of interoperability. The 
messages in the credit transfer are used in several payment instruments and can therefore be generalized 
as a standard message for examination.  

The new guidelines for MIG are so far only released for a credit transfer initiation since it is the first type 
of message a customer will use when making a payment. Banks are at different stages of development of 
ISO 20022 internally, and taking the first message developed ensures a common ground to start from. As a 
consequence, direct debits are out of scope of the study because of the similarity to credit transfers. The 
main difference between these is that the initiator for a payment is reversed and the messaging process 
across the infrastructure is somewhat different. The general concept of consolidating financial messages is 
not affected by this delimitation. 
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1.6.2 STAKEHOLDERS 
The stakeholders studied are banks and clearing houses as they serve as the main providers of financial 
infrastructure. In accordance with the aim of this study, and in line with the bank’s operations and reach, 
the geographic area for this study are the financial operations in the Nordic region encompassing Sweden, 
Norway, Finland and Denmark with their corresponding currencies. Due to time constraints, this study is 
based from Sweden. Some banks, e.g. Nordea operate in the Nordic region exclusively, and as such the 
findings can be generalized appropriately from Swedish operations, and others (e.g. RBS), treat the Nordic 
countries as one business area. The historical similarities between the countries and the uniform 
classification by multinational firms, provides some possibility of generalization of findings in Sweden.  

There are other factors that are only briefly touched upon that could have a substantial impact on Nordic 
interoperability. A full study would take into consideration a more detailed view on legal and political 
drivers, in order to examine the political initiatives, regulations and subsidies for banks that can serve to 
accelerate projects like this forward. Though the extreme complexity of taking into account country-
specific regulation and market conditions constrain the conclusions, the results, in any case, could prove to 
be the springboard for future research emerging from the remaining countries.  

1.6.3 TECHNICAL 
On the technical side of the clearing system, the study is limited to the Credit Transfer Initiation message 
pain 001.001.03 in ISO 20022. The corresponding message in the co-existing SWIFT system is the MT103 
message (Single Customer Credit Transfer). This study will include the different MIGs released by global 
initiative (CGI) to country-specific (country-level organization) to bank-specific implementations of this 
specific credit transfer message. The credit transfer initiation is done by a customer to bank. However, the 
thesis can be generalized to other interbank clearing messages (e.g. pacs/camt) when considering the 
grand scheme of Nordic clearing. These messages are not studied in detail and are only used within 
qualitative data for the clarification of what the Nordic system needs to achieve a full migration to the 
ISO 20022 format.  

1.7 ACADEMIC GAP  

The research explores the future of financial infrastructure relating to retail payments, particularly in 
regard to file format transfer between parties. Previous research on payments has studied effects of novel 
payment solutions on Swedish banks and the outcomes of current innovations in the Swedish market 
(Arvidsson, 2009). Throughout this thesis, cooperation between banks in competing positions is examined 
and clarified and the drivers and inhibitors that affect Swedish bank strategy when considering shared 
infrastructure are elucidated. The thesis applies empirical data to Ritala and Hurmelinna-Laukkanens’ 
(2009) definition of co-opetition (cooperation between competitors), analyzing the dynamics in the banking 
industry with a cross-national Nordic outlook. The factors that classify as co-opetition are dismantled and 
cross-referenced to interoperability concepts in the banking industry, and in turn aiming to understand the 
positive effects from the evolution of co-opetition. In addition, co-opetition dynamics are clarified by 
documenting primary data of previous successful efforts with a case similar to the Gnyawali and Park 
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(2011) paper of co-opetition between giants. This thesis gives an understanding of co-opetition in banking 
and discusses network effects by means of standardization. Finally, the study explores the growing role of 
the industry standard ISO 20022 and its technical implications within the Nordic payment systems, which 
is, to my knowledge, an uncharted topic in academia.  

1.8 OUTLINE OF THESIS 

In the introduction the background, problem formulation, research questions and delimitations are 
presented. The method explains the academic methods used to gather and analyze data and the 
motivations for approach. In the next chapter, the thesis context, the topic of CSM is introduced shortly 
in order for the reader to better understand the problems studied in the rest of the thesis. It is advised to 
thoroughly read this chapter in order to get a grasp on financial infrastructure. Next, the theoretical 
framework used is explained. The theories presented go from general to specific definitions of theory that 
can be connected to payment systems. Note the specific definitions of co-opetition used as well as what the 
two interoperability explored concepts are.  

In the results section all the primary data is laid out and categorized. First, a brief description of 
stakeholder perceptions is presented. Second, initiatives relating to the aforementioned interoperability 
concepts are described. Third, the main case study of the thesis is described in chronological order. 
Fourth, the identified drivers and inhibitors that answer R1 are presented and categorized. Fifth, activities 
are extracted from the drivers and inhibitors, analyzed and categorized according to theoretical framework 
(note the definitions used). Sixth, the activities are coupled to both of the interoperability concepts 
defined in order to understand how these are affected. Seventh, the governance structure is discussed from 
an analytic point of view to explore the outlook of the system. Eight, attempts to test interoperability 
from a technical viewpoint are made to better understand R2. Lastly, conclusions and future research are 
presented for the reader to consider.  
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2 METHOD 

2.1 DISCUSSION 

The interdisciplinary nature of the thesis, taking into account several organizational and technical 
changes, excludes the study from strictly conforming to conventional methodology in one discipline. 
Instead, the author has chosen a methodology framework in line with accessibility of sources, amount of 
useable public data and relevant stakeholders to the problem studied. The research uses a qualitative 
approach that aims to examine phenomena and analyze qualitative research data using subjective 
interpretive methods (Collis & Hussey, 2009). The study was determined to be most suited to be 
developed by two main branches: Grounded theory and Case Study. Grounded theory, a concept in which 
a systematic set of procedures is used to inductively derive theory about phenomena, and Case Study, 
used to examine a single phenomenon using a variety of methods (Collis & Hussey 2009) - in this thesis, 
Payments in Real Time (more commonly known as BiR - Betalningar i Realtid). Because a hypothesis was 
difficult to pinpoint from the beginning and there exists several different methods of data collection, 
qualitative methodology is necessary to understand and interpret the data from different sources, and is 
also particularly suited for contemporary phenomenon within a real-life context (Collis & Hussey, 2009).  

The first phase of the thesis is completed by a pilot study during the first two months of study in which 
relevant background information and sources are identified within the problem formulation. Pilot studies 
can be used to generate knowledge of the context, understanding of the activities, relationships and 
stakeholders’ thinking (Nunes et al., 2010), and in this case the time was mainly devoted to identifying 
weaknesses in the research topic at an early stage. During the pilot several delimitations could be 
specified, such as setting the unit of analysis to one per research question. The unit of analysis of R1 is on 
an aggregate firm level (group); the bank dynamics, perception, strategy and processes involved in 
decision-making. In R2, the unit of analysis is merely the file format in ISO 20022 used for financial 
messaging which is also the main topic of the event studied in the case study. Necessary because of the 
immense network of problems and actors that concern clearing infrastructure, the pilot study serves as a 
tool for the researcher to find a reasonable, useful and delimited problem formulation rooted in the 
business context that may have not been properly examined in academia before. It is also crucial in order 
to establish the contact network required for data collection and prepare the researcher in a methodology 
involving grounded theory (Nunes et al., 2010).   
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Fig 3. High-level view of the thesis methodology 

In this thesis there are two lines of research. R1 seeks to find the key factors behind cooperation and 
competition and aims to gather the drivers and inhibitors by banks as a stakeholder in the CSM. Here, 
case study and grounded theory mix to serve as a foundation for conclusions on the dynamics of the 
industry. The historical and contextual aspects of cooperation in infrastructure are investigated with the 
purpose of finding a common road for collaboration for the given study. The research is centered on the 
key factors “drivers” and “inhibitors” that affect corporate strategy in the subject, illuminated by 
interviews primarily conducted with banks operating in Sweden and the clearing houses Bankgirot/Nets, 
as well as with other industry experts. The case study strengthens and adds to these findings with a 
concrete example of how a successful cooperation between banks can be extremely beneficial to multiple 
stakeholders.  

R2, on the other hand, is technical and strives to design a general schema and collect data about ISO 
20022 in the banking industry, and is studied with grounded theory. The classification is predictive 
research that strives to generalize and make forecasts (Collis & Hussey, 2009) to find a future vision for 
the CSM in the region. Through the collection and analysis of various MIGs, as well as regulatory 
documents from SEPA and European Payments Council, the aim is to develop an understanding for the 
weaknesses of interoperability for the Nordic region. The main contextual barrier, as compared to SEPA, 
is currency conversion, but other factors emerge when examining domestic products for each country. As 
an example, a simple Credit Transfer Initiation goes through each of the systems to comparatively 
evaluate whether or not the MIGs allow for interoperability of this simplified payment. If not – the 
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general schema should provide which metadata should be amended when striving for a unified schema. 
Developing a schema implementation that is valid across the context provides valuable insights to the 
original problem of finding the most general schema that covers a broader range of products. 

The thesis topic is extremely complex and, as such, delimitations are many in the methodology. In this 
thesis the delimitation is the state of cooperation and competition among banks in Sweden and bank’s 
interface for one type of payment, though the actual problem concerns all banks operating in the Nordic 
region and their respective technical implementations, payment service providers, the clearing houses and 
their systems responding to requests. These flows are sprawling with proprietary file formats. Because 
interbank clearing is based on reciprocal action (communication) between actors, interoperability is seen 
as the most relevant factor to study. Some of the issues touched on in this thesis are questions that banks, 
financial organizations, customers and clearing houses have struggled with for many years. Though a 
practical solution may never be feasible, many major improvements can be made, especially in regard to 
the vision and long-term outcome of financial infrastructure in the region.  

2.2 PILOT STUDY 

Bankgirot invites all participants in the relevant system to forums in which banks and other parties 
discuss functionality within a specific product group. Strict rules apply to conditions of the meetings to 
ensure competition regulations are not breached and the information exchanged is limited to that which is 
absolutely necessary for cooperation (The Riksbank, FI, 2010 p.34).  Since Bankgirot offers the same 
technology to all banks and is at the center of financial infrastructure, this is an important forum that 
serves as one of the main formal communication channels between major banks operating in Sweden. 
Attendance to this meeting was crucial for understanding the essence of bank cooperation in Sweden. 

In the scope of the pilot study, several meetings were also conducted with different actors in order to 
pinpoint the problems and relevant interview questions, including two meetings with experts at Bankgirot, 
in order to verify that the author understood the problem formulation in addition to providing interesting 
research questions to investigate further. In addition, meetings with internal staff at RBS resulted in a 
better understanding of the system architecture of a conventional clearing system and the need for 
resilience within the organization. Lastly, the author also met with a representative from the Swedish 
Banker’s Association, who later declined to participate in the thesis with interview data. 

The pilot study also included a major overview of a large number of extended documents, released by the 
Riksbank, Bankgirot, Swedish Bankers’ Association, Finansinspektionen, and the Competition Authority, 
which provided contemporary analysis of the industry climate, specific categorizations and relationships in 
the region, as well as an understanding of the financial infrastructure that is in place today. In addition to 
industry readings, a literature study of academic texts constructed a theoretical framework.  

2.3 INTERVIEWS 

Interviews are the cornerstone of a qualitative study and the primary research method of this thesis. They 
are mainly used to capture the perception and attitude of individual representatives of firms relating to 
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the research questions. Ideally, constraints in cooperation connected to the business strategy are honestly 
put forward in these interviews. As the participants are managers or persons in a high tier of firm 
hierarchy, and are either involved in or influence decision-making, most interview sessions are considered 
elite interviews in which the interviewee is or was in close proximity of power. These individuals stand out 
because they have participated significantly in the operations of the topic and may be recognized experts 
in the field, and thus can provide rich depth and give first-hand accounts and insights that are of high 
validity when cross-checked with other empirical data (Bozoki, 2011).  

In order to discern the conditions on banks from R1 objectively and impartialy, interviews should be 
conducted with both banks and clearing houses to clarify the nuances of their relationship. In addition, 
organizations with no financial incentives such as Bankenes Standardiseringskontor (BSK) in Norway add 
an objective viewpoint. This type of data triangulation increases the validity of the data gathered (Collis 
& Hussey, 2009).  

Interviews with major banks in Sweden are necessary in determining the way banks want to act against 
other banks. Perception of other actors of plays an important role in long-term strategy. The main 
difficulty of these interviews is to identify internal struggles concerning co-opetition that are not public, 
thus interview questions, though on varying levels, focus mainly on the exemplification of drivers and 
inhibitors from the perspective of the interviewee’s workplace. The interviews are conducted following a 
semi-structured template during 30-75 min depending on the interviewees schedule and willingness to 
elaborate.  

Interviews conducted are categorized by whether or not the interviewee has a product or technical 
background in relation to clearing systems. Product perspective signifies the interviewee is in direct 
contact with customers and is mostly concerned with the services provided. Technical interviewees are 
directly involved with clearing infrastructure. General indicates that the person is more concerned with 
the processes and overall picture of the organization.  
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Interviewee Firm Work duties  

Process Architect #1 Bankgirot (SE) General 

Process Architect #2 Bankgirot (SE) General 

Service Manager  RBS (SE) Technical 

Transaction Services Manager RBS (SE) Product 

Global Business Developer Nordea (SE) General 

Cash Management & Payments Handelsbanken (SE) Product 

Corporate Governance Bankenes Standardiseringskontor (NO) General 

Product Manager Nets Infrastructure (NO) Product 

Advisor The Riksbank (SE) General 

 

Table 2. List of formal interviews conducted  

2.4 ANALYSIS OF DOCUMENTS AND MATERIALS 

The document review is necessary for several reasons. Much of the data pertinent to this thesis is 
presented in the form of lengthy public reports from multinational organizations or 
governmental/overseeing entities. Other reports, such as the technical documents for the standard are 
presented to the public by the organization managing initiatives.  

One prerequisite for bank interoperability is to find a standard to adhere to (Sveriges Riksbank 2013b). 
ISO 20022 is a publicly available standard that has recently been implemented in the rest of the Euro zone 
as the transmission format for SEPA payments and the reliability and acceptance of the ISO organization 
marks this as the most relevant source for an open standard. Its complete dominance as the future norm 
for financial messaging is confirmed by several industry reports from banks and institutions, as well as 
advocated by global organizations (Common Global Implementation Initiative), European organizations 
and regulation (SEPA) and Bankgirot on a local level. Generally, since the information is relevant to 
many actors, access to the reports and its documentation is fairly easy.   

Each Nordic countriy has developed guidelines that originate from this standard. These have been 
procured by the respective organization driving the project of standardizing financial messaging. This is 
the backbone for analysis of the customer-to-bank flow.   
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Thirdly, both Bankgirot and the Riksbank have made a self-assessment in which an analysis of the 
internal organization is carried out according to principles of financial infrastructure (CPSS, 2012). Other 
documents are reports for the payment systems in the Nordic region (Nordic Cooperation Authorities, 
2006), and the public report referenced surrounding retail payments by the Riksbank (2013b). In addition, 
other relevant documents are FSPOS (2014) and EACHA (2013) by non-profit organizations. All these 
reports provide tremendous information concerning the CSM.  

The outcome of the document review is mainly to identify the relevant constraints and requirements of 
the financial messaging implementation. 

2.5 CASE STUDY: PAYMENTS IN REAL TIME (BETALNINGAR I REALTID - BIR)  

Swish is a service using Betalningar i Realtid (BiR) clearing, an additional system to make credit transfers 
in Sweden alongside Bankgirotsystemet and Dataclearingen, that serves as a prime example of Swedish 
bank cooperation. It has been declared as the result of the most important cooperation between banks in 
over 50 years (Swish, 2014). BiR is an additional system to make credit transfers in Sweden, alongside 
Bankgirotsystemet and Dataclearingen. The developer and main coordinator, Bankgirot, has successfully 
introduced a service that improves the customer experience.  

Bankgirot, as the main coordinator of this initiative and holder of all technology surrounding real-time 
clearing, participated in the case study by providing primary data. During sessions at the Bankgirot office, 
history, dynamics in relationships, current role and other data in relation to the Payments in Real Time 
case study are presented. To get a wider perspective on the case, the Riksbank also participates with 
primary data giving a first-hand account of its involvement in the project.  

The case is put forward in a narrative. It is used for the in-depth study of various simultaneous problems 
in order to understand the outcome. Time, place, meaning, intention and much more, are interrelated in 
different ways (Thomas, 2011) and the history of BiR is particularly interesting given the long time span 
the process was developed in.    

Factors from the data that are identified in this case can be used to find relevant underlying principles 
that surround the banking industry in Sweden. The purpose of the case is to illustrate Nordic cooperation 
and draw parallels for similar cooperation in the current CSM. What makes BiR particularly important 
and relevant for the thesis is the fact that it is the first system in Sweden that strictly implements ISO 
20022, apart for some local deviations.  
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3 THESIS CONTEXT 

3.1 CLEARING AND SETTLEMENT SYSTEMS 

Each payment follows a rigorous process that ensures the integrity of the payment and netting. It is the 
role of the Automated Clearing House (ACH) to route and process the settlement between the financial 
institutions (Bragg, 2010). The ACH is the network of clearing houses used in the United States for 
settlement and is the term covered in Treasury literature. However, a more specific financial term to be 
used in this thesis is ‘clearing house’, which refers to the institution that operates the clearing system for 
interbank payments in the studied domain (Wood, 2007).  

The communication between actors is done with the help of files that define the financial data needed to 
process the payment. The file format and structure of these files depends on the domestic system in place, 
usually defined by the clearing house (Bragg, 2010).  

Clearing can be divided into different levels depending on the type of transaction being carried out. 

1) Payment between accounts – originator and recipient both bank at the same bank 

2) Payment between two different banks (interbank in the same currency) 

3) Payment across borders (payment that presumes a currency conversion).  

A payment done on the first level is handled within the bank, i.e. the credit transfer is simply carried out 
by debiting the originator and crediting the recipient (Wood, 2007). The second level signifies a payment 
should be processed with a debtor agent and a creditor agent with an intermediate instance to deal with 
the settlement in a central bank (FSPOS, 2014). The third level corresponds to a payment that reaches a 
new layer after being processed by the domestic system. The processes on this level constitutes clearing 
between sometimes more than one clearing house and a different central bank or partner bank and a 
different currency. The protocol depends on the setup by each bank and its bilateral agreements with 
other banks. The constitution of the SEPA payments integration zone diverges from this setup and can be 
processed on the 2nd level above. Payments made in euro may be cross-border but are still handled with 
the same ease as a domestic transaction. This is imposed by the European Union Regulation 260/2012 on 
all euro countries, which defines the end-date February 2014 to implement and use the SEPA payment 
instruments (ECB, 2014).  

3.2 THE SWEDISH CSM  

The route for a payment through the Swedish system depends on the type of payment. A giro payment is 
transferred through Bankgirosystemet and an account transfer makes use of Dataclearingen, the two main 
CSM for credit transfers. In 2012, a third system called Real Time Payments was implemented that 
realizes the possibility of real-time clearing and settlement of account-to-account retail payments 
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(Bankgirot, 2012). In figure 4, it is shown that the two main systems have an increased load. There are no 
statistics published for the BiR system so far.  

 

Fig 4. Volume of Retail Payments Processed by Interbank Funds Transfer Systems in Sweden (millions) 
(CPSS, 2013) 

RIX is the payment system owned and managed by Sweden’s central bank “Sveriges Riksbank”, 
commonly known as the Riksbank, which serves as the central hub of the financial infrastructure (Sveriges 
Riksbank, 2013a). It is in this system that banks have accounts and in which the settlement is carried out 
for each payment. Bankgirot manages the retail payments instructions sent to RIX between banks. Other 
clearing agents for other types of payments are displayed on the right hand side of the diagram. A more 
descriptive account of the business context can be found in the Riksbank’s report “The Swedish Financial 
Market” (Sveriges Riksbank, 2013a).  

 

Fig 5. Overview of the Swedish financial infrastructure (Sveriges Riksbank, 2013a) 
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3.3 A BROADER OUTLOOK ON THE NORDIC COUNTRIES 

As the systems in place today differ in each Nordic country, it is not feasible to attempt a description of 
the various intertwined processes that surround clearing across the Nordic region. The Nordic Competition 
Authorities (2006) describe the region as very highly concentrated with banking systems, well above the 
EU average of concentration. It also states that all Nordic countries can be regarded as giro-based (as 
opposed to check-based), strengthening the assumptions made on the payment type similarities between 
the countries.  

 

Fig 6. Payment systems in relation to each other (Nordic Competition Authorities, 2006) 

The above image describes the relationship between banks, customers and settlement procedures operating 
across the Nordic region. The interbank system is comprised of three parts. First, payments in the Finnish 
system are handled by bilateral agreements between banks and are settled in the central bank directly. 
Second, multilateral agreements coordinated in the form of a clearing house facilitate clearing for a body 
of members (Nordic Competition Authorities, 2006). The settlement bank is the central bank for each 
country in which the participating banks hold accounts that can be netted by the clearing house 
responsible for the operations, e.g. Bankgirot settling payments in the Riksbank’s account RIX. Third, 
payments may also be cleared through a common third party known as a correspondent bank that sorts 
and forwards the instructions on behalf of the originating bank. This is a common setup for a bank that 
does not want or need the full possibilities and technical implications of handling the domestic payments 
systems, e.g. foreign or smaller banks.  

Sound competition necessitates a degree of consumer mobility, but the domestic system for retail 
payments was introduced in a time in which globalization was not prevalent - the obstacles to overcome 
are partly regulatory differences, but, more importantly in this thesis, the actual integration of the 
national payment system structures with one another (Nordic Competition Authorities 2006).  
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The ISO 20022 is a vast document that details payments in numerous ways. To meet the needs of the 
industry, a consortium of financial and non-financial institutions named Common Global Implementation 
laid out a document describing its interpretation – a Message Implementation Guideline (MIG). In its 
turn, the document was admitted by each governing organization in respective country and rearranged 
into a country-specific MIG that was better suited for domestic business activities. The governing 
organizations over the documents published these on their respective public websites.  

Swedish Common Interpretation of ISO 20022 
Payment Messages 

The Swedish Banker’s Association  

Danish Message Implementation Guideline for 
Common Global Message Implementation (CGI)  

The Danish Banker’s Association 

Bankenes Felles Implementasjonsuide (Basert på 
Common Global Implementation “CGI”). 

The Banks’ Standardization Office (BSK) 
(Norway) 

ISO 20022 Payment Guide Federation of Finnish Financial Services  

Table 3. MIG Document name and publishing institution 

In the case of Sweden, representatives from selected major banks were gathered in a working group at the 
office of the organization and collaborated in the interpretation of the standard (Pilot Study). At a later 
stage after its release, banks developed a proprietary MIG for the customer-to-bank payment flow which is 
published on the respective bank’s website in order to accommodate each own’s strategic needs. The end-
result is a domestic dialect of ISO 20022 in each country that is not interoperable with its peer dialects, 
visualized in Fig 7.   

 

Fig 7. ISO 20022 breaks down into more specific ISO dialects when closer to the customer 
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3.4 UNDERSTANDING THE CREDIT TRANSFER 

In the case of a credit transfer, initiation is made by the creditor and sent to a financial institution for 
processing, which for our purpose is a bank. The bank (the creditor’s agent) checks if the debtor is 
registered in its own accounts and transfers the payment directly if it is. If not, in most cases the domestic 
clearing house takes responsibility for the payment by registering received data from the bank. If the 
identifier for the debtor is cross-border then it is sent to the next clearing house or other agent in the 
network that manages the payment (FSPOS pp.11-16, 2014). 

The domestic clearing house is responsible that the payment to be settled in the central bank in which 
banks have accounts for retail payments. The actual netting is only done within the central bank and 
notification receipt of the settlement is sent to both creditor and debtor agent. When the settlement is 
complete, the debtor receives a notice and can in some cases directly reconcile the payment into its own 
system with the help of reference number that the payment was made in reference to (FSPOS pp.11-16, 
2014). The important concept to understand in this process is that banks’ money is only transferred in the 
central banks’ account for respective bank. Note that this only applies to retail payments between bank 
customers and not urgent direct payments between banks.  

 

Fig 8. Example of a credit transfer being processed by the clearing house (ACH) (Bragg, 2010) 
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The previous diagram (Fig 8) shows a general process for a credit transfer from American treasury 
literature. Note that a credit transfer is the general name for the transfer of money when initiated by the 
creditor. Many different products are credit transfers but are named differently, e.g. giro and account-and-
account. The protocols differ depending on system and product. Based on this, a schema (Fig 9) was 
structured to visualize credit transfers in a Nordic country and between two Nordic countries. 

 

Fig 9. Schematic view of a credit transfer being processed across different levels in Sweden, from a payer 
in Sweden to another Nordic country (Data from pilot study) 

Interestingly, the diagram shows that the only case in which the SEPA block is affirmative is when the 
payment is made out to Finland in euro or to a bank in a country that holds euro. A payment from a 
local Swedish euro account to a Finnish account can be handled in the same way as a domestic payment 
(Pilot study). Since Finland is already acclimatized to SEPA payments and is more integrated to the rest 
of the EU its systems are of lesser importance to this thesis (Nordic Competition Authorities, 2006).  

3.4.1 THE AIRPORT ANALOGY 
The concept of making cross-border payments is somewhat abstract to the uninitiated reader. In order to 
clarify the context of the thesis an analogy to the flight industry is composed. 
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International flight companies operate flights that transport passengers to countries across the world, and 
thus must adhere to every regulation in place in the country they fly into and must also make sure that 
their airplanes will be able to land at the designated airport. If the runway is too short, the airplane 
cannot land and if the pilot cannot communicate to the flight controller, the pilot does not know where to 
land. To overcome these obstacles, runways are very long and the communication language between all 
towers and airplanes is in English and makes use of the NATO phonetic alphabet.  

Making payments to other countries relies on the same principles. Consider flight companies as the banks 
and the airplanes as the transport mechanism for communication. The airports could be a clearing house 
(an independent airport) or owned by another bank, like in the case of a correspondent bank receiving 
messages. In any case, regardless of ownership of airport, for the passenger to be received the airplane 
must be able to land on the runway and communicate with the controller. There must be a strict set of 
principles and procedures that are standardized. If they are not, the flight company (bank) must invest in 
new airplanes and pilots that speak the language of the receiving airport’s controller. Today, many 
runways (receiving interfaces) are designed in a way that only a specific type of wheels can land on them, 
and consequently companies must change wheels before going to a certain airport. If many companies land 
on the same runway, they can take advantage of the airport facilities and infrastructure. The competition 
between firms is propositioned on the service level and differentiation of price, as well as other 
supplementary services such as lounge facilities.  

3.4.2 CONCRETIZATION OF PROBLEM 
Two sample cases are presented for the reader’s understanding of the problem.  

A) A multinational company is expanding to the Nordic region and seeks a bank to issue its salary 
payments. The company wants a bank that can easily provide a solution for its subsidiaries in 
Norway and Finland complementing its headquarters in Sweden. The bank is a strong proponent 
of the new industry standard and the customers adapt to the given interface. However, the bank 
has a weak presence in Norway and the company would like to bank with a competing bank in 
that specific domestic system for lower transaction cost. The company now faces two different 
payment system implementations in order to make payments for the region. Consequently, the 
company faces increased development cost of ISO 20022, two similar formats to maintain and 
enlarged payments bookkeeping. 

B) A bank is making a deal with two new SME customers. The two customers need a solution for 
both Sweden and Norway to make payments. However the bank faces a difficult problem; both 
customers use a proprietary file format to send payment files. These must first be bridged into the 
internal file system of the bank. At the same time, the payments need to be processed for Sweden 
and Norway, so the bank must have corresponding implementation for each country dialect. In 
Norway the system is not in place so the bank invests in the necessary infrastructure if the 
business case for the customers holds up. Pushing a standard on a small, growing customer will 
most decisively lose the deal to another bank.  
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4 THEORETICAL FRAMEWORK 

4.1 CO-OPETITION AND NETWORK EFFECTS 

Co-opetition is a neologism for the two words cooperation and competition. Cooperation is usually 
considered to hamper effective competitive interaction. Competition is described as the direct rivalry that 
develops between firms due to the dependency that structural conditions within the industry give rise to. 
Adding these, co-opetition refers to an advantageous position in which the relationship between two firms 
has both cooperative and competitive interaction (Bengtsson & Kock, 2000). Similarly, co-opetition also 
deals with the ambivalence of competition and cooperation.  

“Co-opetition is a matter of incomplete interest (and goal) congruence concerning firms’ interdependence” 
(Dagnino & Padula, 2002).  

First established in literature by Brandenburger and Nalebuff’s book “Co-opetition” (1996), the term is 
regarded as an applied business theory supported by the mathematic modeling of game theory. Though  
theoretical foundation presented in the book is seen as a first step, it has been criticized as incomplete and 
in some parts arbitrary and non-structured (Dagnino & Padula, 2002; Stein, 2010). Co-opetition delimits 
creating value in cooperation from capturing value as a competitor. The strategy is rational when 
cooperating with a competitor increases the size of the market so that there are more business 
opportunities than there would be otherwise.  

Co-opetition has been widely covered in literature and is an established term studied from different 
perspectives. The level of co-opetition in an economy may very well have an impact on the efficiency of 
the economy and provides benefits not only for firms but also customers (Walley, 2007). The level or 
degree in which this is optimum has not been studied but can be assumed to be extremely context-specific. 
Rusko (2011) discusses the position of co-opetition by reflecting on similar concepts. Strategic alliances are 
considered co-opetition if they involve competitive moves. Collusive tactics often mean the consumer is 
penalized in price by the collusion. Even though both paradigms qualify for cooperation and competition, 
they pull towards different ends of the spectrum in their activities (Rusko, 2011).  

 

Fig 10. Co-opetition relationship to strategic alliance and collusion (Rusko, 2011) 

The level of co-opetition is highly dynamic and is altered by both internal and external conditions. 
Brandenburger and Nalebuff (1996) present elements of a game comprised of external actors, motivated by 
the objective to maximize return on investment. They consider “value nets” to visualize the business 
environment. Around the centered company, suppliers and customers are located on each side of a vertical 
axis. A rival company is a competitor if a customer values your product less if it also has the competitor’s. 
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On the other side, a complementor is a company that values your product more if it also has the 
complementor’s. Brandenburger and Nalebuff (1996) stress that the largest profits are not produced from 
a simple net, but rather, by expanding the net and playing a bigger game (e.g. across borders) results in 
better value for all actors involved. According to this game theory design, co-opetition exists when firms 
cooperate with each other to create value and a bigger market evolves. Hence, firms can compete and 
extend to a larger portion of the market than what was possible before the cooperation.  

 

Fig 11. Value net (Brandenburger & Nalebuff, 1996) 

The exact characteristics of co-opetition are scattered. One focused definition is that co-opetition is the 
simultaneous pursuit of collaboration and competition (Gnyawali & Park, 2011). Ritala and Hurmelinna-
Laukkanen (2009) close the gap of uncertainty between by questioning the logic of value creation for co-
opetition compared to collaboration between non-competitors concerning innovation. By doing this, the 
distinctive features of the phenomenon are identified and the dichotomy is conjoined. In this thesis we will 
adhere to the propositions in the paper. 

1) Co-opetition increases value-creating potential because of an increased common knowledge base 
concerning markets and technology. Additionally, value-creation potential is more likely enhanced by 
positive network externalities, and even more so in the case of incremental innovation. On the flipside, 
incremental innovation is inclined to knowledge restriction because opportunistic behavior is easier to 
pursue, or is more widely perceived as a threat (Ritala & Hurmelinna-Laukkanen, 2009).  

2) In the case of value-appropriation, the pressure from end-market customers and the current market 
position has negative effects on value-appropriation unless innovations are protected against imitation. 
Differentiation becomes more difficult in incremental innovation because of the established structure of the 
innovation. The only way to negate these effects is to create obstacles to imitation (Ritala & Hurmelinna-
Laukkanen, 2009).  
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Ritala and Hurmelinna-Laukkanens’ definition is instrumental to payment systems because it highlights 
two very important aspects regarding payments: cost-reduction through network effects and end-market 
differentiation. The exact conditions of co-opetition in relation to payment systems are laid out in the 
results section.  

Network markets are those in which users want products that are compatible with those bought by others. 
Network effect (or externality) is the effect that the value of a product or service increases with the 
number of agents using it (Katz & Shapiro, 1985). Buyers in the losing network may switch over to 
another standard and “tipping” occurs in which a standard becomes the de-facto practice (Besen & Farrel, 
1994). Two-sided markets are a special case in which the supplier also gains a network effect from the 
adoption of a platform. In the case of payment schemes, the effects diminish after the network has reached 
a sufficient level. Two-sided markets behave differently and regular indicators may only provide limited 
insight of competition, making it difficult to regulate (King, 2013). The technical platform for this type of 
market is the ISO 20022 standard. With the standard as the platform between supplier and customer the 
network effect targeted for both sides of the market is cost-savings and increased mobility. Not all 
industries contain network effects; the main factor allowing for such involve interdependencies between 
firms (Katz & Shapiro, 1985). When co-opetition is present in such an environment, the critical mass for 
network effects is reached more quickly and the ability to close competitors not in the co-opetition arena 
from the market is much easier due to the first-mover advantage given to co-opeting firms (Ritala & 
Hurmelinna-Laukkanen, 2009). Another property of network markets is that history matters; such markets 
cannot be understood without first knowing the pattern of technology adoption in earlier periods. For 
instance, offering similar products for a longer period of time can accelerate standardization process (Besen 
& Farrel, 1994). The emergence of a public standard for financial messaging in recent years may be 
attributed to the fact that banks have offered the same products to customers during a longer period of 
time, only wrapped in different product packages.  

The banking industry is widely regarded as a highly competitive market. As explained earlier, payment 
systems are inherently cooperative. Luo (2004) defines a typology to understand inter-firm co-opetition 
levels between rivals.  

 

Fig 12. Intensity of co-opetition with a major global rival (Luo, 2004) 
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The II quadrant “Adapter” is particularly interesting to the thesis because Luo states that adapters must 
identify the areas (products, markets, or functions) in which they can compete and cooperate in. This is a 
critical step for firms in order to find the boundaries of co-opetition. Though these boundaries are not 
specified in theory, this thesis examines a reasonable division moderated by previous theories of value-
creating potential and value-appropriation (Ritala & Hurmelinna-Laukkanen, 2009).  

Firms tend to compete on products close to the customer and cooperate in activities at a greater distance 
from the customers (Bengtsson & Kock, 2000). For instance, banks compete on the cost and presentation 
of providing giro payments but cooperate on the clearing infrastructure (more “hidden” from the 
customer). Bengtsson & Kock (2000) also identify three benefits from co-opetition – 1) The cost of 
development is decreased; 2) The lead times are shorter; 3) Each company provides its core competence. 
The main counter-argument to the latter benefit is that if the competitive advantage provided for 
cooperation to a business network is also a competitive advantage to the bank then the co-opetition 
advantage factor is lost in the process as the customer may not understand why it should choose one firm 
over the other if there is no differentiation. 

In some cases the tension is so strong between the actors in co-opetition that the process necessitates an 
intermediate actor that exhibits formal logic of interaction collectively agreed upon (Bengtsson & Kock, 
2000). In the Swedish banking industry there are two clear examples. Bankgirot, owned by a few major 
banks, has an open and inclusive system that invites all members to meetings to discuss issues or ideas 
concerning the infrastructure. Similarly, the Swedish Banker’s Association invites member banks to discuss 
different topics of common interest. 
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4.2 INTEROPERABILITY 

The term interoperability is multifaceted, lacks a precise definition, and highly context-specific, able to be 
applied on various levels such as legal and political above a technical view (Gasser & Palfrey, 2007). In 
the field of computer science, the technical definition is the ability of two or more software components to 
cooperate despite differences in language, interface, and execution platform (Wegner, 1996). The European 
Automated Clearing House Association documented a quote from the EU leading up to SEPA regulation 
that describes interoperability for payments: 

“Technical interoperability is a prerequisite for competition. In order to create an integrated market for 
electronic payments systems in euro, it is essential that the processing of credit transfers and direct debits 
is not hindered by business rules or technical obstacles such as compulsory adherence to more than one 
system for settling cross-border payments.” (EACHA, 2013) 

Following the above explanations, interoperability for banks is the ability to use a common language to 
collaborate in the settlement of payments. A clear example of non-interoperable systems is a payment sent 
in a proprietary file format that another act may not be able to parse. Interoperability also defines the 
efficiency of the system, as more integrated systems contain fewer points of failure and a lowered 
processed time due to the decreased complexity.  

4.2.1 BUILDING A CONTEXT DEFINITION  
For the purpose of this thesis and relating to the previous context of payment systems in the Nordic 
region two definitions of what makes a system interoperable are introduced. The customer to bank 
technical interface is interoperable if it is in accordance with the computer science definition of syntactic 
interoperability. That is, if a customer can make the same payment to two different banks using the exact 
same file format. However this does not ensure that semantic interoperability is achieved since the 
structure may be the same but the content is arguable. In addition, a payment process is interoperable in 
the interbank system, if a cross-border payment issued in the recipient banks’ currency is processed in the 
same way as if the recipient bank was domestic (i.e. the under the same currency as the payee). Thus, 
between Nordic countries, a foreign payment would be actuated in the same manner a SEPA payment is 
in between euro countries. This is in line with the definition by EACHA (2013)1.  

The definition of interoperability in this thesis suggests that while interoperability is concerned with the 
exchange of data via a common set of parameters, it also has a huge impact on the organizational 
structures of ownership and responsibility of a shared system. The range of this type of interoperability in 
the below framework is between level 3 and 6. Customer-to-bank interoperability concerns syntactic 
interoperability (level 3) and interbank interoperability also includes activities up to business procedures 

1 “‘Interoperability is therefore understood to refer to a set of technical and business procedures that enables the clearing and/or 
settlement of SEPA payments between two banks that participate in two different infrastructures.” 
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(level 3-6). In the below framework to the right, the indication of E+I relates to electricity and 
information technology because the framework is designed for the energy sector and is not relevant to the 
thesis. 

 

 

Fig 13. Interoperability Framework (GridWise, 2008) 

4.2.2 OPEN STANDARDS 
Open standards imply interoperability as producing an Open standard is the most collaborative technique 
as it gathers various stakeholders in the development phase. They have great potential to support total 
interoperability but may lack in effectiveness because the structure is comparatively static compared to 
flexible solutions that implement ad-hoc extensions. They are however a good choice for multilateral 
collaboration given their nature of a “public standard” which many parties can attain and adopt. One 
prominent negative characteristic is that the adoption may freeze technological development (Gasser & 
Palfrey, 2007).   

In regard to the technical exchange of metadata with file formats, syntactic interoperability is achieved 
with two primary mechanisms:  

- Interface standardization. Using a common representation of data to transmit corresponds to a 
system that can always handle transactions (Wegner, 1996).  

- Interface bridging. Creating a bridge between parties that maps data is a flexible solution that 
adapts to the requirements of client to server communication (Wegner, 1996).  

Standards do not have the ability to extend to innovative efficiencies or technical change in the structure. 
In some cases, a hybrid of the two is preferable (Wegner, 1996). Metadata mapping is an appropriate 
solution for integration scenarios when full standardization of metadata is not possible for different 
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technical reasons (Haslhofer & Klas, 2010). Bank systems generally communicate by bridging techniques. 
Historically, the systems have not been designed but incrementally upgraded according to market 
conditions, acquisitions and legislative agenda. The benefit of a master, top-down design is reserved to 
small-scale new actors joining the system (Pilot Study).  

4.2.3 INTEROPERABILITY DYNAMICS LITERATURE 
Gasser & Palfrey (2007) identify three forces at play as drivers and inhibitors of interoperability: 
technology, market incentives and law. The role of legislation is often reactive to market failures or an 
active intervention to potential misconduct. Sveriges Riksbank (2013b) for instance, argues that public 
parties are generally reactive and not pro-active. There are no documented instances in which a 
government has made a coherent legal approach towards interoperability (Gasser & Palfrey, 2007). 
Interestingly, Sveriges Riksbank (2013b) also states that the same three forces for interoperability pose 
risks to the future of payments, as in terms of technology a growing amount of actors increase the 
complexity and the ability to oversee the security requirements, increasing the vulnerability of the system 
in place (Sveriges Riksbank, 2013b).   
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5 RESULTS 

5.1 PLACEMENT OF ACTORS IN THE VALUE NET 

Interviewees were asked to position the represented company in the middle of Brandenburger and 
Nalebuff’s (1996) co-opetition value net and identify actors on each side with the objective of capturing 
the actor’s perception of its business surroundings. The unit of analysis for classification is actors that are 
in the game for products that concern retail payments.  

 

Fig 14. Clearing house (left) and bank (right) suggestions of actors in the value net 

In the left value net, clearing houses Bankgirot and Nets mention banks on three sides. Banks can be 
regarded as suppliers of payments from a functional perspective, but more importantly, they act as 
customers to clearing houses. However, as banks could potentially setup bilateral agreements with other 
banks and circumvent the clearing house, or partner up with a more global clearing house that can 
support payments in the domestic system, they are also competitors in the payment systems. In Sweden 
however, Bankgirot is owned by the major banks thus imposing competition on its own company is 
counterintuitive. Furthermore, the main diversion from expected results is the ambivalence between 
supplier and complementor in the case of payment service providers and technical suppliers. Clearing 
houses could see a payment service provider (PSP) as a technical supplier of a system but also a 
complementor to the financial infrastructure with its platform for payments. For a bank, PSPs rely on 
bank accounts and supply their payment software to banks, but they are also a complementor in the case 
that a bank customer depends on a specific payment service provider for payments. Another interesting 
point to note is that when discussing interoperability across borders, the clearing houses regarded each 
other as complementors. This is logical considering that for a cross-border payment to be sent in the 
receiving bank’s currency an innovative interface must be setup between clearing agents. 

 Result A. Clearing houses are under pressure from banks as competitors but also as customers, and 
express ambivalence regarding certain partnering firms in the supplier complementor domain. Although 
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banks also mention this dimension of uncertainty regarding PSPs in the market, this relationship leans 
towards the complementor categorization, as PSPs using bank accounts are customers too. Furthermore, 
clearing houses are suggested to be complementors when the unit of analysis is cross-border payments. 

5.2 DESCRIPTION OF INTEROPERABILITY INITIATIVES 

5.2.1 BANKGIROT/NETS INITIATIVE 
The two main clearing houses in the Nordic countries have tried to setup a solution together with banks 
to solve the second interoperability concept of this thesis by providing a single point of entry for all types 
of payments in Nordic currencies (Pilot Study). The initiative would use ISO 20022 and SWIFT Fin with 
format conversions at both ends of the payment as a service.  

 The success of the initiative has been limited. One assumption is that the two companies that developed 
this value proposition operate under vastly different business models as Bankgirot is pressured to minimize 
cost and Nets to maximize profit indicating that there is a mismatch between the operations of the two 
companies and their strategic needs that might make this partnership difficult for banks to cooperate with 
(Global Business Developer, Nordea). Another related assumption is that this service further ties banks to 
the clearing houses. As pointed out earlier, clearing houses are convenient but not necessary to banks, and 
strengthening dependencies with clearing houses could endanger banks’ ability to protect future business 
opportunities.  

However, for the CSM part of interoperability (cross-border payments in receiving banks’ currency), there 
is a very limited amount of alternatives due to the structure of the current infrastructure. As previously 
visualized in Fig 9, a cross-border payment in the Nordic region for a bank needs to be settled in the 
foreign settlement bank. Making payments in a domestic system is achievable by using a domestic clearing 
system or using a correspondent bank. For banks making a low amount of transactions, neither setup is 
especially profitable. Interoperability as a service, like in this initiative, would greatly improve competition 
conditions for small banks and reduce infrastructure cost for larger banks.  

5.2.2 NORDIC PAYMENTS AREA (NPA) 
The NPA was a Nordic cooperation between major actors operating in the Nordic region that strived to 
create a Nordic payment system. It is a powerful vision that would empower the entire industry. Though 
the details are confidential for publication, the public questionnaire posted showed that NPA gained great 
acceptance among banks and was praised for its future outlook on payments by banks, payment service 
providers and bankers’ associations in respective countries. The major problem for NPA was not the 
technical setup but the governance issue of infrastructure and the domestic protectionism colliding with 
the wider group’s interests. Also, the proposed structure would require clearing together with the major 
clearing houses in the Nordic region, controversial because of the differing ownership of infrastructure and 
firms between countries.  The governance structure of a system with so many actors is extremely complex 
and requires many iterations of cooperation.  
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One major actor in the Danish initiative withdrew from the discussions last year because its competitive 
advantage collided with the initiative (Cash and Payments, Handelsbanken). This caused instability and 
another major Swedish actor decided not to take responsibility for driving the case forward (Process 
Architect #1, Bankgirot). The project is now left on hold until a better business environment emerges for 
the proposal.  

5.2.3 IPFA AND EACHA 
On a global scale, non-profit organizations are venturing into a more globalized view on payments. The 
International Payments Framework Association has a vision of a worldwide acceptance of a payments 
framework that facilitates interoperability between counterparties. This organization tries to relieve some 
of the governance issues that surround cross-border payments by providing: a framework for 
standardization, supplementary business models for economic areas, tools to adhere to regulation and a 
platform for member engagement between counterparties (IPFA, 2014). The EACHA (European 
Automated Clearing House Association) strives for the same interoperability goal but on the European 
level. Its focus is on common guidelines for SEPA payments and enabling a forum for knowledge sharing. 
The goal is that banks should be reachable without having to participate in domestic infrastructure. The 
ability to send, receive and settle payments should be possible by technical links between infrastructure on 
an equal footing, i.e. common investment by both sides (EACHA, 2013).  

These organizations are interesting examples of third-party organizations that strive for interoperability in 
financial infrastructure. The existence of these organizations, with their extensive membership list, 
indicates that there is a motivation among market actors to cooperate on CSM issues and that the goal of 
such interoperability is motivated by network effects for payment service providers.  

Result B. Various market initiatives have sought interoperability but none have succeeded. 
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5.3 CASE STUDY: PAYMENTS IN REAL TIME (BETALNINGAR I REALTID – BIR) 

The data for this case study was mainly gathered from two transcribed interview sessions, one at 
Bankgirot with two architects of the system, and one with an advisor at the Riksbank involved in the 
project. These have not been separated explicitly since there were no direct contradictions in the accounts. 
Instead, the three respondents aggregated data that was subsequently consolidated by the author. Other 
sources used in the case have been marked explicitly.  

5.3.1 BACKGROUND 
There exist historical ties to the current design of financial infrastructure. In respect to the Swedish 
system, the general sense of direction has been cooperation for half a century. The concept of Bankgirot, 
established in 1959, is absolutely central to the overall design. It is this entity that makes concrete the 
idea that actors can take advantage of a joint resource to fulfil the needs of the infrastructure. In other 
countries around the world, banks have worked more independently, and consequently there are differing 
solutions for similar aims.  

Following the inception of the Bankgirot agreement there has been a lot of focus on cooperation in 
Sweden. as network effects push the market to meet in the middle and cooperate. Nevertheless, it took a 
long time for the industry to reach the maturity of this conclusion. Most probably, BiR would not be the 
same success story if the cultural mentality in the banks was decentralized to a greater extent as the 
success can partly be attributed to the market share of the four, roughly equally sized, major banks and 
their relative stability in the market. This structure is particularly conformed to the balance in power 
necessitated for cooperation.  

 

Fig 15. Statistics from the four major banks in Sweden (Swedish Bankers, Q4 2013) 

A banking actor needs to sort out which services one can compete on and decide which services require 
interdependence with counterparties. That is the ultimate point of discussion for competition and 
cooperation between banks. Along these lines of cooperation, the history of BiR stretches back to the 
spring of 2008, when the notion of cooperation and mobile payments surfaced together.  

5.3.2 BANKGIROT DEVELOPS A CONCEPT 
Bankgirot’s business development unit first gained focus on the terms “mobility” and “anywhere”, pushed 
by a rapidly developing market of smartphones and the growth of social media. The iPhone had been 
released in 2007, and similar devices facilitating mobility technology were being launched within this 
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dimension.  Ten concepts were developed including express payments, faster payments and many others 
that were not connected to payments. These were displayed to banks on workshops to get feedback. 

Real Time Payments, Betalningar i Realtid (BiR) in Swedish, was loosely specified but existed as a 
concept. In the autumn of 2008, banks reverted with a request for a solution. Bankgirot was then 
outsourcing its systems pool to the UK supplier VocaLink, which had concurrently developed its own, 
faster payments system due to regulations that forced the company to change from payments that took 
three days, to at least same-day payments. The questions circulated: Why same-day? Why not real-time? 
Sensibly, consensus landed on not real-time, but a good enough solution for real-time. The complexities of 
the system with direct and indirect payments meant that you cannot demand that all actors are aligned to 
real-time. As a starting point, a limit of two hours was established from these discussions.  

By December 2009 Bankgirot’s business development arrived to a point in which a proposal could be 
presented to the board of Bankgirot on how this project could be carried out without choosing a specific 
supplier. The presentation included different aspects banks had put forward in the conversations with 
Bankgirot. There were no formal agreements by this point. BIR was presented as a system that worked 
regardless of the mode of connectivity. 

5.3.3 THE RIKSBANK’S ROLE  
Bankgirot’s concept of BiR had no value constraint but, initially, was restricted to daytime payments. 
Bankgirot was at an early stage in contact with Sweden’s Central Bank, Sveriges Riksbank a.k.a. “The 
Riksbank” in order to establish a framework for how a solution could be elaborated into a broader scope. 
As the Riksbank only allows settlement of participant’s money during working hours, when the initial 
requirements of the system were clarified, the Riksbank agreed to all except for night-time clearing - 
mainly because the central bank office is closed during those hours.  

The Riksbank’s role in payment systems primarily comprises of two responsibilities: To deliver a payment 
system and to oversee it. Regarding innovation, the Riksbank believes that increased ease of payment 
transactions is an efficiency gain for public welfare.  BiR was a sound idea that facilitated payments 
through mobiles to the public at a much faster pace than traditional payments.  

Initial contact between Bankgirot and the Riksbank was bilateral. At a later stage the banks became 
involved in these discussions too, though, there was a big difference in the depth of the dialogue between 
actors. Bankgirot acted as the glue between the Riksbank and the banks; the bank replied to the 
Riksbank’s requirements and Bankgirot monitored BiR specifications.  

Initially, there was an issue with 24/7 payments. There were two major aspects from the Riksbank to 
consider. One was the fundamental question about having accounts at the Riksbank, which extends 
beyond BiR. Since Bankgirot is not a bank, under which prerequisites it can have access to central bank 
money was discussed. There were policy aspects that were more general than payments in real time, and 
the executive board of the Riksbank voted in May 2009 to rule that it would be acceptable to open 
accounts for other purposes, under the restraint that the other payment services would not be affected 
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negatively by the change. During this first contact, the Riksbank made policies parallel to the structure of 
the settlement of securities, which are settled in specific Euroclear Sweden liquidity accounts in 
conjunction with the settlement process. Similarly, the idea drawn up was that the Riksbank should 
outsource the maintenance of the Bankgiro accounts that were to be used by BiR. 

 The second aspect was whether or not these should be open during the night. The Riksbank’s stance 
separated the two instances such that during the day all transactions are settled as usual, but during the 
night the bookkeeping cannot be done in The Riksbank’s accounts (RIX). However, the payments may 
later be processed the final bookkeeping in RIX, i.e. when the office opens again. Settlement during 
nighttime was not a widely discussed issue, but the question remained: When was the Riksbank supposed 
to remain open and closed? In the end, the decision was made that it would be acceptable that Bankgirot 
holds the banks’ money in their own account during the night as long as the processes are separated. 
These questions were argued under the premise that liquidity would not be affected on a daily basis. To 
mitigate the risk, the current limit on BiR system is capped at 1 billion SEK during nighttime and 
weekends. 

In order to realize the setup, the Riksbank amended some points of regulation. Bankgirot now existed in 
two dimensions, one as a normal clearing agent and one as operator of BiR. The ability to have an extra 
identity in RIX was introduced. The Riksbank also allowed it hold money and to stack interest during the 
night. The regulation needed was approved in October 2012, a few months before release, although it had 
passed the board of directors almost a year earlier.2 

The risk with the above setup is that if the payment system is open on unconventional times, and there 
are liquidity issues, this could hamper the reputation of the entire payment system. These questions posed 
by the Riksbank were a mix of an overseeing nature and from an operational perspective. In the solution, 
banks take bigger risk than they had before. If it were the Riksbank’s accounts the banks' risk would have 
only been towards the Riksbank - and the Riksbank would have an operational risk towards Bankgirot. 
That operational risk is now suffered by the banks. If Bankgirot does not have correct money to distribute 
or makes an error in its bookkeeping, then it poses a risk - albeit it would only happen if Bankgirot 
experiences a catastrophic failure.3 It is important to note that banks have assumed this risk appetite to 
gain the innovation of real-time payments since it was the only design approved for night-time clearing. 
Considering operational risk it is judged on whether or not there would be stability aspects, but the 
Riksbank asserted in the analysis that BiR does not really provide stability to the overall system but it 
does not impoverish it either.  

2 It can be derived that there are extremely long cycles when it comes to changes in regulation to payment systems - simply because the 
systems cannot fail. 

3 It is reasonable to assume Bankgirot is somewhat more prone to operational risk than the Riksbank. 
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Regarding the technical aspects, ISO 20022 in BiR was not a topic of discussion for the Riksbank.  The 
question has not yet been raised by participants regarding RIX.  Recently, one of the participants made 
the Riksbank aware that TARGET2, the main interbank payment system for real-time gross settlement in 
Europe, was migrating to the industry standard. This meant that the question was raised on the Swedish 
agenda as well.  

5.3.4 SWEDISH BANKERS’ ASSOCIATION MOVE INDEPENDENTLY 
During the business development proceedings in 2008, when Bankgirot approached banks with the concept 
of mobility, an internal process was sparked within the banks. The banks started developing a concept for 
mobile payments. Bankgirot was made aware that the Swedish Bankers’ Association (SBA) was also in 
the works with a similar concept. A few member banks of the organization gathered at the SBA office to 
discuss the topic without the involvement of Bankgirot. The idea revolved around mobile payments and 
how the customer should experience payments in the phone. The group at SBA held positions as customer 
experience experts or product responsible and were looking to enhance the customer experience. Bankgirot 
advised the banks through normal communication channels that the settlement process in the background 
should be revised as well.  

Banks are big organizations and have many divisions, and in this case there was a lack of communication 
between the divisions in the intra-bank development channels. The consequence was a gap between the 
interface and the backend solution. Instead of creating an efficient settlement solution, alternatives that 
included complex multilateral agreements with accounts in each other’s banks were envisioned in order to 
remedy real-time settlement.   

The board of directors at Bankgirot was made aware of the working group in 2009. The sustainable way 
going forward would be if Bankgirot was responsible for settlement since it already handled the rest of 
retail payments. The Riksbank was not involved in endorsing either group but worked only with BiR 
because it was the only solution that affected central bank money unconventionally. BiR was created on 
the positive response from banks and it concerned the same service as mobile payments.  

Within these discussions, the establishment of the concept at SBA reached a hold. The board at 
Bankgirot, which incidentally is owned and managed by the same banks that are members of SBA, 
continued pushing for the BiR solution. Questions were raised on what was necessary to get the two teams 
working on one solution. The two cooperative efforts were pulling from two ends; one only observing 
mobile payments and the group with the Bankgiro initiative looking at clearing processes. Bankgirot spoke 
with the people that were responsible for decisions for the clearing system and had initially cooperated i.e. 
the ones responsible for infrastructure/clearing/treasury domains at each bank. Internally, banks 
communicated that Bankgirot had a solution ready for development that would solve the clearing part of 
the mobile payment application.     

 During 2011 the entire project came together and consolidated into one project group. SBA announced 
that Bankgirot would administrate the backend project since Bankgirot had already worked with the 
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requirements for BiR through the parallel channels. These requirements had been established in 
development with the banks. Bankgirot had a good process for development but was hampered on the 
mobile side. Later on, SBA also delegated their role as project managers to Bankgirot for the mobile side, 
which later became Swish. Time to market became critical for banks and having a single developer across 
the product accelerated the process.  

5.3.5 DEVELOPMENT IN ISO 20022 
In December 2011, a supplier was chosen to develop the Swish part of the project. The specifications for 
every part of the message flow are ISO-based: either from the existing standard or as an ISO-like that 
Bankgirot has developed. The interface between Bankgirot and the Central Bank builds on SWIFTNet 
FIN. The design of which standard to use depends on which actor takes the leading position for the 
system. In BiR, Bankgirot is at the forefront, and in RIX it is the Riksbank. If one wants to communicate 
with RIX, then one must adhere to the messages specified in the RIX rulebook. Fortunately, the RIX 
system was not only good enough for BiR, it is precisely adapted for real time payments. There were no 
technical additions to the RIX system, only amendments to policy. Aside from Bankgirot becoming a 
participant with an account, the entity also received an information block to record and log transfers in 
and out of the account. The setup was very different from how Bankgirot previously utilized the RIX 
system in the Bankgiro payment system. Here, Bankgirot sends a request to the central bank to transfer 
between the banks’ account in RIX, in BiR, Bankgirot asks for money from the banks’ account and then 
allot it for settlement in Bankgirot-owned accounts between banks.  

There are three different spheres connected to the development. Swish and how it communicates with the 
customers (payer and payee), how it interacts with BiR as an authorized system and how BiR interacts 
with the Central Bank. These were developed in parallel and neither specification changed much over 
time.  

A big part of the development process was inspired by how SEPA was being implemented. In BiR, 
developers realized that one could choose the “pain” and “pacs” messages and pick apart those parts for 
respective purposes. In Swish there is no traditional initiation, there were much fewer fields and different 
needs than for other bank products – and therefore Bankgirot specified new structures called ISO-like 
(ISO dialect). For instance, in the first communication with the client, only the alias (the mobile number) 
is cross-checked with the BIC number for the bank associated with the number in order to see if the 
customer really has registered with the bank. These are simply two fields that are checked with two 
columns in a database. The payment messages bounces across the communication in Swish, and more 
information gets added each time. As a base, several elements that were relevant to choose were used and 
mended into a new form. For instance, if the payer was to be included in the message, then the element 
for ISO that refers to payer was extracted and implemented into the ISO-like message from this 
specification. Looking back, Bankgirot reflected that pain.001.001 could have been used from the start. 
The problem related to the ISO standard is the size of data because the standard message includes 
numerous fields not used or needed in a mobile payment. Mobile phones have limited bandwidth and 
therefore it was reasonable to scrap as much as possible. The negative aspect is that there are now several 
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messages to maintain within the application instead of one consistent data structure. When ISO 20022 was 
first developed smartphones were not relevant as a payment method. 4 

In Swish there were deviations into an ISO-like approach. One self-developed message that serves as an 
alternative was the account management standard that is usually used to start an account with the bank. 
The message was such that the bank is using Swish and the customer is the bank. In this message there 
was strict and full ISO implementation of the standard – including "Not provided" for non-used fields 
although its form of use was changed. Another is the standard to check the account balance. In ISO it is 
too large, thus in order to see all transactions it was needed to implement some deviations. The message is 
a cash management message but with some fields slashed from the standard. Generally, Bankgirot states 
that it plans to move towards ISO 20022 where a suitable standard exists. When there is not a good 
alternative within the standard, it will be built on terms and elements from the standard.  

 

Fig 16. Overview of the payment flows connected to BiR (Provided by Bankgirot) 

BiR holds pre-funded settlement accounts separated for each bank with money from the Central Bank. 
Once authorization has been completed for a payment, the funds are settled in real-time within the BiR 
system and transferred to the relevant creditor agent. When the payee has been credited from the agent, a 
push notification is sent to the payee’s Swish application. A receipt of the payments done is sent out to 
corresponding banks 3 or 4 times a day. For more details, refer to the FSPOS diagrams of the process 

4 The intrinsic slowness of open standards adoption and its development is because of the many stakeholders involved, and results in an 
inability to keep up with modern technology. 
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(FSPOS, 2014). In the above image, except for the flow between Swish and BiR and Central Bank and 
BiR, all messages comply with ISO 20022. 

5.3.6 TESTING THE PAYMENT SYSTEM 
The development continued during 2012 until it was ready for testing in September. Normally, 
development is followed by testing after which there is acceptance and delivery to customer. Because of 
the long timespan the development and test were done in parallel.  

Around September 2012 the system was finished and the Central Bank had approved the regulation for 
live tests. A multitude of 1 SEK tests were initiated across the six participating banks in order to see that 
the transactions were made correctly. This was the ultimate acceptance test for the system for both banks 
and Bankgirot. 1 SEK tests was the cheapest way to test the system because of the large complexity 
including many actors. In parallel, cycle management, the automated funding and withdrawal on BiR 
settlement accounts was tested. The Riksbank required that in order to meet the operational risk that 
there could not be any manual interference.  

5.3.7 SWISH: A FINISHED PRODUCT 
In the middle of November the system was considered ready.  The launch was rather low-key and on the 
12th of December 2012 all six banks opened their systems to the public simultaneously. Swish opened its 
interface on iOS and Android, and in only a few hours transactions were flowing throughout the system. 
Many of these initial payments were 1 SEK by skeeptics. 

The public’s reception of Swish has been positive. It has been complimented for its simplicity and speed. 
In the Android Play Store, Swish payments has received an average rating of 4.1/5 from 2997 reviews and 
over 500k downloads5, while in the iOS App store the same application sports 4.5/5 rating from 95 
ratings6 from an undisclosed number of downloads. The 25th of May 2014, 70 000 transactions were made 
on a single day7.   

Swish delays only a few seconds to process a payment. Swish is the most authentic real-time payment 
system created because it is real-time in all dimensions, and every phase of the payment. This 
characteristic makes the payment system unique. Other domestic systems implement real-time payments 
that are real-time in the interaction between phones, but not in the interaction between banks – which 
may mean there is a delay in settlement of a day or two. This specific design is a key success factor of the 
project since it could be built from scratch with a top-down approach. It is radical innovation that 
emerged from the thought that traditional batch payments were not very effective anymore. There is a 

5 https://play.google.com/store/apps/details?id=se.bankgirot.swish&hl=sv 

6 https://itunes.apple.com/se/app/swish-betalningar/id563204724?mt=8 

7 https://twitter.com/getswish/status/466952419075977216 
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cost related to aggregating payments but also a risk in aggregating potential problems. Swish offers a 
polarized environment for payments that asserts if the payment is accepted or not, depending on the 
payer’s balance.  

Future participants in BiR can be divided into three categories.  

A) Settlement participants in RIX.  

B) Banks, credit market companies, payment service providers that fulfil participant requirements for 
payment systems that are registered with Finansinspektionen (SE) or a corresponding entity in 
Europe. 

C) Potential authorized systems that are approved by one or more debit banks (so far, none accepted 
except Swish) 

There may be additional payment flows that would be reasonable to be used with the BiR system and 
that banks may see as advantageous to allow, for instance subway tickets, parking tickets etc.  If these 
comply with the participant rules and the bank denies the possibility then the situation is relevant to 
competition. In the new Payment Services Directive, there may be changes to this mandate because one of 
its paragraphs states that opening an account to one actor implies opening up to additional actors. 
According to the proposal, there may be no discrimination in this regard. The banks may not agree that a 
system complies with security concerns as a counterargument. It is legitimate to raise these concerns since 
banks are ultimately responsible for ensuring a secure way to handle customers’ money.  

In terms of cross-border interoperability to other real time payments system, as time and technological 
advances go on, “islands” of different systems will appear in the domestic infrastructure. These islands of 
payment systems need to be integrated to create an equally fast cross-border real-time payment scheme. 
The Polish system is most closely related the BiR system. Standardization of the flows facilitates the 
bridges between the systems and removes some development obstacles.  
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5.4 DRIVERS AND INHIBITORS  

The main research question (R1) aims to answer which mechanisms or forces may influence the outcome 
of changes to the CSM. Since the next big change to the system is a migration to ISO 20022, many of the 
answers gathered relate to the imminent implementation of the standard that implies interoperability. In 
order to understand this question, primary data from several sources showed that these must be 
categorized in some way. The author chose to diverge from the “forces at play” interoperability 
categorization by Gasser and Palfrey (2007) because it was incomplete in the context. Additionally, the 
Riksbank’s categorization of drivers (2013b) is succinct, and does not clarify inhibitors.  

The drivers and inhibitors that could influence the course of the future are hereafter presented in a richer 
format. These results were synthesized from various data sources (mainly interviews along with insights 
from the case study) as a first approach to answering R1. Objects marked in the format (D/I#) are 
reference points to subsequent analysis.  

5.4.1 DRIVER 1 – THE CUSTOMER DEMAND 
Customers are inclined to find solutions that work well with the existing proprietary technical platform. 
Specifically, corporate customers need payment systems that are not expensive to buy or develop 
regardless of geographical location (Corporate, Governance, BSK). Making payments regardless of 
origination is considered a necessity by customers, and should not incur additional development cost (D1). 
In addition, it should be simple making payments across borders, which puts pressure on banks to supply 
a system that is well-integrated and aligned with the customer needs across the geographical boundaries 
(Service Manager, RBS) (D2).  Another customer demand related to the previous is the ability to use the 
same file format for different banks. Mobility is a key factor that customers have demanded since the 
instability of the financial crisis in 2008 (Global Business Developer, Nordea) (D3). 

Payment service providers (PSP), e.g. SAP and Visma, are also bank customers. In some cases these are 
extremely large corporations that drive efforts towards standardization to reduce the complexity of 
internal systems (D4). PSP also have an interesting position in the market based on their multiple roles 
concerning CSM. They are both suppliers and customers to banks (Cash and Payments, Handelsbanken). 
They complement banks with software solutions while simultaneously are interdependent with the 
customers’ bank accounts.  

Together with technology advancements, there is an increased customer demand for faster payments and 
in its extension, real-time payments (Process Architect #1, Bankgirot). The BiR system creates the 
opportunity to move bank products into a new architecture that provides efficient real-time clearing of 
payments, as long as the participant requirements are complied with (BiR Case) (D5).  

5.4.2 DRIVER 2 – REDUCED INFRASTRUCTURE COST 
Bankgirot is requested by the banks to always minimize the cost of infrastructure while maintaining the 
same quality standard. (Process Manager #2, Bankgirot) (D6). There are very positive network effects 
from implementing interoperability in the CSM system (Process Architect #1, Bankgirot). One aspect to 
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consider is the effect of economies of scale in the system. Payments are a volume product and its 
operations are directly affected by the amount of transactions done and its overhead administration cost 
(Transaction Services, RBS). Making clever incremental changes to the CSM will lead to cost reduction in 
the long-term (Service Manager, RBS). Considering the large amount of actors in the Swedish CSM, it is a 
clear efficiency advantage for everyone involved for a party like Bankgirot to calculate the debt between 
the banks (Process Manager #2, Bankgirot).  The main cost reduction with the implementation of a 
standard like ISO 20022 comes from the reduced maintenance and operations when eliminating 
proprietary formats (Global Business Developer, Nordea) (D7). 

5.4.3 DRIVER 3 – INNOVATION TRENDS AND TECHNOLOGIES 
Banks are constantly updating the systems used for payment services. However, it is not because there is 
an imminent threat of external actors and innovators that develop outside of the traditional bank 
infrastructure - these actors are too fast and volatile and do not directly compete with bank products 
(D8). The main incentive for renewal is to rationalize products and corresponding systems according to 
different criteria (Transaction Services, RBS).  One of these criteria is to become more open and 
transparent. For instance, for a bank that means delivering implementation guidelines for the ISO 20022 
standard along with a dedication to the standard to customers and payment service providers (Global 
Business Developer, Nordea; Cash and Payments, Handelsbanken) (D9).  This can be seen as a step 
forward to let the customers develop standardized interfaces instead of banks doing the adaptation via 
internal bridging. This also leads to overpopulation of data and consequently the banks need to filter the 
appropriate data from the sent messages from customers (Global Business Developer, Nordea). 

There are certain other trends in the ecosystem of payments that may drive the development of systems 
to become more standardized. For instance, there are payment service providers such as Earthport that 
provide a single point of payment for several domestic systems (Service Manager). Payment services like 
these diminish the competitive aspect of banks having to develop a banking solution for several countries 
(D10). Other providers such as Visma, are delivering cloud services for payments that concern an entire 
new level of issues connected to security, bank confidentiality and regulation (Cash and Payments, 
Handelsbanken) (D11).  The move of software services to the cloud is a general trend in the entire 
software industry that should be monitored closely in the coming years.  

The aforementioned new actors that have emerged in the market are increasing (Pilot study). These 
invaders to the financial infrastructure may threaten traditional banking products if they reach a certain 
level of maturity and stability. Making mobile payments, with a service such as Swish, is one of these 
(Process Architect #2, Bankgirot) (D12). The time to maturity for these actors may be considerably 
longer if additional actors develop similar solutions that are considered insecure, unstable or worse than 
banking products (BiR case).   

Lastly, from a business perspective, Swedish banks are Nordic, and are becoming more so with each year. 
There are incentives to try out new models within the Nordic infrastructure. Domestic payments are 
generally becoming less important from a business point of view (Process Architect #2, Bankgirot). 
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5.4.4 DRIVER 4 – AN ACTOR PAVES THE WAY 
One strong factor that drives standardization is if an important actor, preferably one with power or size, 
shows commitment to a standard.  The idea of Swish was partially inspired by the initiative in the UK 
called Faster Payments (BiR Case). The Riksbank was not aware that TARGET2 had decided to migrate 
to ISO 20022 before a RIX participant observed the matter. Since central banks are interdependent of one 
another for various monetary reasons, this might push the central bank to change its current neutral stand 
(BiR Case) (D13).8 If a potential platform transformation by Bankgirot is reasoned to be the way forward 
then a bank would adhere to it in order to stay competitive in the payment system (Service Manager, 
RBS). There are many strong interdependencies between the Riksbank, Bankgirot and banks. 

One counterargument to the fact that BiR implements ISO 20022 is that while certain messages are fully 
standardized, others are ISO-like (BiR Case), the latter format creates an ISO dialect that is essentially 
unstable (Corporate Governance, BSK) (D14).  ISO is the future and the financial infrastructure needs to 
adapt accordingly, but the question has not been raised resolutely on the Swedish agenda (Advisor, The 
Riksbank).   

5.4.5 DRIVER 5 – PROTECTING THE BUSINESS 
Protecting the business becomes more prominent the more external threats to the industry (Advisor, The 
Riksbank). Banking politics are generally very protective.  There are very strong forces internally that do 
not want change that could jeopardize the current market position, which in turn is related to the origin 
of cash flows and the need for continuous reporting of these (Process Architect #1, Bankgirot) (D15). 
Concerning standardization of customer-bank flows, customers may not feel the need to adapt to 
standards if they are large enough to pressure a bank into a proprietary file format deal. Banks should be 
protecting their business long-term by pressuring its customers to standardize (Cash and Payments, 
Handelsbanken) (D16), but by doing this, it opens up for opportunistic competition from other banks that 
may be more willing to adapt to a customer file format.  

Banks need to consider their own interests and business. The Riksbank oversees the payment systems so 
that these are functioning properly on a domestic level. If there is something that provides a legitimate 
advantage to local actors, then the Riksbank will protect these domestic needs because it is not concerned 
with global efficiency. Central banks are generally conservative regarding their own infrastructure 
(Advisor, The Riksbank). In a Nordic perspective, not having a uniform currency across the Nordic 
countries puts the business at a disadvantage globally. Cooperating in functions that enable cross-border 
currency clearing could serve as a tool to protect against this pressure (Process Architect #2, Bankgirot) 
(D17) (D18).  

8 In this case, it is probable that other actors would follow, especially Bankgirot since it has many flows tied to RIX accounts. 
Subsequently, a chain reaction would follow since Bankgirot could pressure banks to standardize into the RIX standard. 
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Another aspect to consider is the potential data loss from having several formats processing payments. A 
bank may see that implementing a uniform way of handling payment data protects information leakage 
from the bank, which was also one of the aims with constructing a new file format standard (Corporate 
Governance, BSK) (D19).  

5.4.6 DRIVER 6 – POLITICAL WILLINGNESS 
Politics is mentioned in several aspects of the CSM. For instance, there could be a political will in a bank 
to standardize because it simplifies system maintenance and drives cost down (Corporate Governance, 
BSK).  Depending on management, a bank does not necessarily see its computer systems as core to the 
banking practices, and consolidating its systems to reduce IT criticality is partly a political initiative 
within the bank.  The banks’ political will needs to be aligned to a strategy of improvement to its 
payment services (Process Architect #1, Bankgirot) (D20). Banking politics is also about the ability and 
will to drive development. Activities may be to withhold information from other actors, or not invite the 
clearing house to discussions that directly affect the mediator’s processes (BiR Case). Bankgirot often gets 
involved at a later stage of development, since it is not a bank and therefore not part of SBA (Process 
Architect #2, Bankgirot).  

Political will is also brought up in relation to industry-specific power structures. The bankers’ associations 
in each country have a large influence on the topics up for discussion (Corporate Governance, BSK).  In 
Norway, there is a large amount of banks (ca. 200), in Denmark, there is one major bank with a lot of 
power (Corporate Governance, BSK) and, in Sweden, there are only a few major banks (BiR Case). There 
is, therefore, a larger need in Norway to have a standardization entity to apply harmonisation of the ISO 
standard across all banks. The entity is “The Banks’ Standardization Office” (BSK), which has a much 
larger mandate to push for standardization of file formats. BSK can force9 banks to adhere to the 
standard, and that the roadmap to fully migrate to ISO 20022 in the customer-bank flow is set to 2016. 
For the full interbank flow, it is set to 2020 (Corporate Governance, BSK) (D21). BSK acts under the 
Norwegian Banker’s Association. The political power of each instance is restricted, yet the indirect and 
influential power is certainly high within the industry. It is noted that Norway is the only country to have 
a dedicated entity with a public agenda to harmonise financial messaging into ISO 20022, and to monitor 
compliance to it.  Similarly, in Finland there is an end-date for full migration to the standard that was 
pushed by for the SEPA legislation through the Finnish Banking Association. Since Finland needed to 
enforce the standard in accordance with regulation, it also became a strong champion for standardization 
in the Nordic perspective of payments (Cash and Payments, Handelsbanken). The political factor on the 
industry level is based on the fundamental function the payment systems provide towards the public – an 
efficient and simple method to make payments (Service Manager, RBS; Advisor, The Riksbank).  In 
Sweden, it was indicated that the next step must be that SBA take action and proceed to escalate the 

9 It is not clear whether or not this force is regulatory.  
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issue of standardization in Sweden on a domestic level (Cash and Payments, Handelsbanken) (D22). The 
banks themselves in Sweden have not succeeded in finding a “middle way”10 for standardization (Process 
Architect #1, Bankgirot) and it is clear an external organization is needed for further progress.  

The political will may also be connected to the overall vision for a bank. Nordea for instance, strives to be 
a more global bank, and operates across the Nordic region and the Baltics. Consequently, the political will 
to introduce a cross-border implementation of ISO 20022 is much stronger (Global Business Developer, 
Nordea). 

5.4.7 DRIVER 7 – REGULATION - SEPA AND PSD 
 The strongest driver in payments systems is regulation. The regulation may come from the EU level or 
from the domestic political domain. One example of this is the Danish intraday clearing that every bank 
needed to adhere to (Service Manager, RBS). If an actor does not comply with regulation then it is shut 
out from it. SEPA gives incentives to develop additional systems in line with ISO 20022 because there is 
already a process in place to adhere to regulation (Process Architect #2, Bankgirot; Corporate 
Governance, BSK; Global Business Developer, Nordea).  The Payment Services Directive (PSD) strives to 
increase competition between payment service providers (Corporate Governance, BSK).  SEPA is stronger 
than PSD because it forces banks to be able to receive certain types of payments, while PSD opens up for 
competitors in the infrastructure (Transaction Services, RBS). There may be other regulatory 
requirements that drive the development of payments system coming from fiscal entities such as the 
central bank (e.g. The Riksbank) or overseeing function (e.g. Finansinspektionen) (Process Architect #1, 
Bankgirot). The Riksbank is autonomous from political parties, meaning their actions can be dislocated 
from political factors (Process Architect #2, Bankgirot), although these may very well be influenced 
indirectly since the board is appointed by the parliament (D23) (D24). 

5.4.8 DRIVER 8 – NEW SOURCES OF REVENUE 
Conceptually, a system that implements interoperability for cross-border payments means that a bank can 
send payments in the receiving banks’ currency. This reduces the risk on the receiving bank and releases 
the potential to make payments across geographical boundaries (Process Architect #1, Bankgirot).  This 
structure implies an extended reach for the bank, potential increase of global clients and a larger volume 
of transactions (D25).  Clearing houses that cooperate to provide a clearing service for banks have the 
opportunity to create extraordinary value for banks (Service Manager, RBS), especially smaller ones that 
cannot influence the course of development of financial infrastructure.  

One of Bankgirot’s goals is to develop flexible products that can be adapted to business needs for 
competitive reasons (Process Architect #2, Bankgirot) (D26). Swish is a very successful example of co-
opetition between major banks. It is shown that large actors can cooperate on infrastructure and develop 

10 A term used in Swedish to symbolize the optimal and fair course of direction between multiple things 
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individual differentiation. For instance, in the BiR system the pricing model is left for banks to setup and 
commercialize (BiR Case) (D27). 

5.4.9 DRIVER 9 – ESTABLISHED COOPERATION 
There are already many channels for discussion and groups that cooperate in different consortiums that 
previously have been successful in achieving prosperous co-opetition relationships (BiR Case). The 
perception from Bankgirot’s side is that all parts seem to be equal in discussion and there are no explicit 
cooperation problems (Process Architect #2, Bankgirot). On the banks side it seems that the forums for 
cooperation exist and work well (Global Business Developer, Nordea). The pilot study meetings indicated 
that there was a good atmosphere among banks, and the communication platforms in place 
(Bankgirot/SBA/The Riksbank) are well-developed for a structured approach to harmonisation of 
standards and governance of infrastructure (D28).   

5.4.10 INHIBITOR 1 – LOSING CUSTOMERS 
The implementation of a standard in the customer-bank flow results in increased customer mobility. 
Consequently, there may be an increase or decrease in banks’ customer base.  In meetings between banks 
there was an intrinsic scepticism towards standardization (I1), but some banks dissented from the opinion 
with the argument that increased mobility also attracts new customers (Process Architect #2, Bankgirot). 
However, banks may not have taken the threat of external actors serious enough (I2). It is possible that 
banks may lose customers to these (e.g. Paypal) if they reach a certain level of maturity in the market 
(Global Business Developer, Nordea). 

5.4.11 INHIBITOR 2 – HIGH INITIAL CAPITAL COST 
There is a high initial cost to change to ISO (Advisor, The Riksbank; Transaction Services, RBS). The 
capital cost aspect is in parity with customer gains (Process Architect #1, Bankgirot), but it is difficult to 
argue for in a traditional business case (Cash and Payments, Handelsbanken) (I3). In BiR, there were 
several other factors not related to cost savings that resulted in the case being accepted, such as efficiency 
gains for the public, adjusting to customer needs and long-term strategy for the infrastructure (Process 
Architect #1, Bankgirot). The cost is also related to the long amount of the time it takes to implement a 
payment service because of the many tests involved in the development (Service Manager, RBS), which 
also concerns external actors (BiR Case) (I4). Given the time to market constraint, unconventional testing 
such as direct customer mass usage is used instead of putting up a framework (BiR Case). However, it is 
clear from the profits reported by banks that there is always money to invest in banking; the question is 
only how to invest it (Process Architect #2, Bankgirot).  

5.4.12 INHIBITOR 3 – LACK OF KNOWLEDGE  
Understanding the syntax of ISO 20022 is rather complex and may need a specific resource allocated. 
While the syntax may be dense, it is more important to understand how one should use the different 
messages (Process Architect #2, Bankgirot) (I5). In addition to the actual file format, integration and 
communication on the transport layer may prove to be an even bigger obstacle, as exemplified with the 
MQ knowledge disparity in BiR (BiR Case).  
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Another aspect to consider is that banks may not have the internal resources to deal with big changes to 
its technological development (Transaction Services, RBS) (I6). The alternative is to hire a consultancy 
firm or establish a relationship with a trusted outsourcing development partner.  These alternatives are 
general considered expensive, further adding to the capital cost of projects. The difficulty with this 
approach is that banks are large and the divisions are spread out across many offices. Finding the correct 
resources for implementation is a task in itself (Service Manager, RBS; Process Architect #2, Bankgirot) 
(I7).  

5.4.13 INHIBITOR 4 – INCENTIVE TO CHANGE IS NOT STRONG ENOUGH 
The Riksbank is involved in some questions regarding payment systems but not necessarily in standards. 
One aspect is because there is the fundamental question of the degree of fiscal policy that should be 
applied.  The other aspect is that the negative characteristics of a current system should be prominent for 
the Riksbank to get involved, or to seriously consider for action (Advisor, The Riksbank). The principles 
for financial market infrastructures CPSS mention that where there are standards these should be adhered 
to, in order to facilitate efficient payment, clearing, settlement and recording. In the case of cross-border 
payments, “activities across borders should use internationally accepted communication procedures and 
standards or, at a minimum, accommodate them” (I8) (CPSS, 2012). Considering the increasing 
fragmentation of the market seen in the pilot study and in various secondary sources, it is realistic to 
assume that there will be stricter regulation in place in the future. 

Firms will not migrate fully to ISO 20022 if they are large enough in size due to the structural 
dependencies and the cost associated to changing (Transaction Services, RBS). This connects back to the 
political will of the bank to provide its own solution to customers in the cases where the customers 
demand it. This is also a direct contradiction to customer demand in Driver 1. There is not enough 
competition in the infrastructure for firms to feel the need to step up and transform the CSM (Service 
Manager, RBS).  Also, banks operating only in domestic payments system see no reason to invest in a 
broader payment s system perspective. For instance, in Norway there are many small banks that had 
proprietary payment flows that worked well within the domestic system (Cash and Payments, 
Handelsbanken) and are currently forced to adapt to BSK demands. Other banks such as Nordea, have 
different banking divisions that have different goals. Retail banking is generally local banking while 
wholesale banking is more global (Global Business Developer, Nordea) (I9). The mere introduction of ISO 
20022 as a communication protocol into the Swedish infrastructure is regarded as an inhibitor to the 
general development of the standard across the region (Process Architect #2, Bankgirot).  

5.4.14 INHIBITOR 5 – PROTECTING THE BUSINESS 
Setup of a fully integrated Nordic payment system that implements interoperability for cross-border 
payments may end up cannibalizing current products (Cash and Payments, Handelsbanken). Foreign 
payments do not need to be standardized (except SEPA) because someone will always be able to accept a 
payment through SWIFT, or a service agent that translates the format into a standard (I10). If banks 
cannot generate fees from foreign payments anymore, the fee is relocated to supplementary services 
connected to the service.   
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Protecting the business has led to several ISO dialects (BiR Case) being derived from the original ISO 
20022. Banks have used to standard to adapt it to their business needs and context. Because of the 
domestic basis of most banks, the implementation guidelines are separated on a domestic level (Global 
Business Developer, Nordea) (I11). 

The severity of a payment system failing is huge and its fallout can devastate the entire system and 
potential future new solutions (BiR Case). Banks are in power because the payment originates from bank 
accounts. Degenerating business opportunities by mistrusting payment technology by competitors may 
stop the development of competitive products. Banks could also lobby for regulation or setup internal 
rules for how external competitors’ bank accounts should be handled to slow down the progress (Global 
Business Developer, Nordea) (I12).  

5.4.15 INHIBITOR 6 – UNCERTAINTY IN PAYMENT SYSTEMS 
Payment systems are considered to be rigid. In 20 years, with the exception of SEPA, nothing has 
changed (Transaction Services, RBS). One side of it is that providing regulation for a change to the 
payment system is a long and structurally complicated process (BiR Case).  There is also no definitive 
pan-Nordic cooperation in the design of payment systems for non-euro payments (Service Manager, RBS). 
The current systems have been in place long enough that there is a need for a generation shift. The data 
size is increasing, which requires more bandwidth and larger storage capabilities (Global Business 
Developer, Nordea; Service Manager, RBS) (I13).  The ISO 20022 message is generally larger than 
proprietary file formats since it caters to a much wider category of messages (BiR Case).  

There has been a large uncertainty over how the ISO should be handled in the domestic payment system. 
Overcoming these means taking strategic, fundamental decisions on how the payments landscape should 
look like and the dividing responsibilities between different entities (Process Architect #2, Bankgirot). 
When EDIFACT was introduced, the same uncertainty issues were relevant. The idea then was that the 
standard should be global, but because of the many needs and lack of responsibility down the line, 
EDIFACT resulted in a large number of domestic and bank-specific standards (Global Business Developer, 
Nordea) 

The banks compete with other banks for customers’ payments. There is only a certain amount of 
payments to compete on. There is tension between the necessity for cooperation and the necessity for 
closing activities inwards. (Process Architect #2, Bankgirot). Internal competition adds to the confusion 
of CSM development. Intra-bank activities may be dislocated projects driven from several angles (e.g. 
product and technical infrastructure) (BiR Case; Transaction Services, RBS) and as a consequence 
mismatched in the strategy with prolonged timelines, locked-up resources and delayed funding. Internally, 
banks often operate on a “need-to-know” basis (I14). This means that an employee is only given enough 
information to carry out its own responsibilities, but is not aware of what other departments may be 
working on (Service Manager, RBS).  
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There might be a general perception among stakeholders that Bankgirot is not flexible enough in its 
solution to banks. Bankgirot promotes free mobility and same-service to all providers who apply, which 
becomes a problem for larger banks that have the capabilities to invest in extensions to services (Process 
Architect #2, Bankgirot). Bankgirot is sometimes perceived as an intruder to banking which is why the 
interoperability concept by Bankgirot and cross-border payments has not succeeded (Global Business 
Developer, Nordea) (I15) (I16).  

There is also a struggle in the version handling of ISO 20022 of the standard. Each version brings 
something new and it creates a mismatch in harmonising the standard across the banks (Global Business 
Developer, Nordea; Transaction Services, RBS) (I17).  

5.4.16 INHIBITOR 7 – GOVERNANCE OF INFRASTRUCTURE 
There is an overall lack of organizational structure in the way the infrastructure is laid out today across 
the Nordic countries. In Norway, there is one infrastructure with several banks operating in it, and in 
Sweden several parallel systems compete with each other for services. In Denmark, there is one dominant 
actor that rules the direction of system development (Corporate Governance, BSK).  With so many actors 
and different needs, it is very difficult to reach a consensus for how a solution should be developed (Global 
Business Developer, Nordea) (I18). Conferences, workshops and discussions require long durability and 
patience for all actors involved (Process Architect #1, Bankgirot). In Sweden, the governance for rules in 
payments is inconsistent and there is no clear direction. For instance SBA is not active in standardization 
and has discharged the former FTE in place. In Norway there were at least two resources assigned (Cash 
and Payments, Handelsbanken). Governance is closely related to the high initial capital cost for 
development. Infrastructure requires investment and in order to invest there needs to be a clear divide of 
responsibilities concerning the structure developed (Process Architect #2, Bankgirot).  

There is a need for an independent and autonomous party (Cash and Payments, Handelsbanken). 
Bankgirot is seen as a stable partner that works well and is a natural gateway to the financial 
infrastructure (Service Manager, RBS). Bankgirot, in response, pointed out that there is no instance in 
Sweden that has the mandate or responsibility for the introduction of ISO 20022. Cooperation so far has 
indicated that banks would support a step in that direction. One example would be if SBA created a file 
messaging group (Process Architect #2, Bankgirot). Bankgirot is owned by the major banks in Sweden. It 
manages the main financial infrastructure and owns it; while at the same time providing services to the 
same owners. This becomes problematic when the development is based on owner needs and creates a 
barrier against non-owning banks. The Nordic Competition Authorities (2006) state on the topic of 
unbundling of management‐owner and client roles of payment systems that; “Therefore, for large banks as 
co-owners of payment infrastructures, conflicts of interest may arise between the two roles of being a 
customer and an owner at the same time. To eliminate the risk of discrimination, it may be necessary to 
unbundle these roles and create a clearer division of the respective responsibility.” (I19).  

Instead of having a dedicated group for file messaging in Sweden, Bankgirot is leading the effort but from 
a product perspective. Banks should step up and work together to find a way to proceed in 
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standardization of systems. The group should include representatives from the consumer side and suppliers 
of payment systems (Process Architect #2, Bankgirot). In order to succeed in a Nordic cooperation, banks 
and bankers associations alike should release some mandate to a higher instance (Process Architect #2, 
Bankgirot) (I20).  

Result C. Drivers to change the CSM are: The customer demand, reduced infrastructure cost, innovation 
trends and technology, an actor paves the way, protecting the business, political willingness, regulation 
(SEPA and PSD), new sources of revenue and established cooperation. 

Result D. Inhibitors to change the CSM are: Losing customers, high initial capital cost, lack of knowledge, 
incentive to change is not strong enough, protecting the business, uncertainty in payment systems and the 
governance of infrastructure. 

5.5 ACTIVITIES IDENTIFIED  

The drivers and inhibitors described shed numerous activities related to the rollout of ISO 20022 inside 
banks. Since the implementation can be executed in different ways (dialects and partial implementations), 
in different timelines or not at all, the main constraint on identified activities is that they are specific 
examples relating to the proliferation of standards. These may be inclined towards increased cooperation 
or competition, or both simultaneously, as is the case of co-opetition. They have been extracted and 
identified from the previously presented primary data and may be cross checked by inspecting the 
corresponding category (D/I# format). The activities for the inhibitors were slightly harder to identify 
because inhibition does not actively imply an action. Instead, activities were formulated based on the data 
provided by interviewees. The main critique to this approach is that inhibitor activities were formulated in 
negation, meaning that if one data source pointed out a lack of knowledge, the resulting activity was to 
not invest in knowledge creation. Listing all possible activities possible suggests an extended list.  

The list can be found in Appendix A in order to simplify the structure of the report. It is recommended to 
examine the list while reading the subsequent chapter. It is neither complete nor detailed, but serves the 
purpose of illuminating elements of co-opetition in the business context.  Ultimately, creating a set of 
activities helps overcoming the bridge between co-opetition theory and the interoperability concepts 
defined in the thesis.  

5.5.1 ANALYSIS OF ACTIVITIES IN THE CO-OPETITION FRAMEWORK 
Understanding the different factors that contribute to activities being undertaken is a challenging task full 
of uncertainties. However, understanding the nature and consequences of activities by deductive reasoning 
is reasonable. The co-opetition activities are stretched in between the polarization of cooperation and 
competition and could include both strategic alliances and collusion, either or neither. Thus, we can 
prepare a simple framework similar to Rusko (2011) for the placement of activities: Cooperation – Co-
opetition – Competition.  
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Following the definition by Ritala & Hurmelinna-Laukkanen (2009), the activities that include both value-
creating and value-appropriating effects as described in the theoretical framework classify as co-opetition. 
The stretch of value-creating potential is determined by common knowledge base and is moderated by 
network effects concerning critical mass, educating the market (paving the way) and improving 
compatibility. These positive effects are negatively affected by opportunism, real or perceived between 
actors. Value-appropriation of the created value is a negative effect of co-opetition, diminished by the 
ability to differentiate from competitors in the end-market. When both of these values are present in an 
activity, regardless if the end effect is positive or negative, the activity is placed in the middle co-opetition 
sphere. If an activity does not include any competition factor (value-appropriation struggle) then it is 
placed in the cooperation sphere. Conversely, the same applies for the competition sphere (value-creation).  

The activities are sorted into the three categories without respect to degree of intensity inside the spheres. 
Nevertheless, some activities in the middle sphere could arguably be interpreted into the left or right 
sphere. Without explicit clarification of assumptions and expected results of each one, the categorization is 
weak; hence the vague co-opetition activities are located on top of the overlapping diagrams (left or right). 
Due to time constraints, the author cannot explicitly give explanations to each one, however most 
activities have a self-evident classification. Concerning Bengtsson & Kock (2000) proposition on the 
division of activities according to closeness to customer, this theory is also relevant to the classification. 
Generally, cooperation is at a larger distance, co-opetition is medium-distance and competition activities 
are at the closest distance from the customer. This classification is also ambiguous but can still be 
correlated and understood by inspecting the activities across the entire spectrum. Given the short 
description of each activity - although more information surrounding each one can be read in the previous 
chapter - the activities classification is not conclusive. The framework serves to illustrate which activities 
are more inclined to be located in the co-opetition spectrum. Undertaking these will according to theory 
(Brandenburger & Nalebuff, 1996) increase the potential of an enlarged market to appropriate. 
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Fig 17. Bank activities (Appendix A) relating to ISO 20022 in co-opetition framework 

5.5.1.1 EXAMPLES OF ACTIVITIES IN FRAMEWORK 
One example from each sphere is explained. D22 is an activity about involving the organization in 
standardization practices and raising concerns that are in the group’s interest. While these may be 
relevant to the own company, they are shared and discussed in a transparent manner between participants 
in the cooperation. Value-creation is a potential effect but value-appropriation is not considered.  

In the co-opetition sphere, D26 indicates that when the clearing house is part of the discussions, they 
should be made aware of the competitive needs of each company. Banks require in this stage of the 
process that although the end-solution should not be obstructed by technical solutions, a flexible solution 
in terms of supplementary fields and other services should be part of the final product offered to 
customers. In this activity, the common market knowledge identify the benefit of network effects from 
standardization and pressure the clearing supplier to develop a flexible solution that can be used for 
competitiveness in the competitive sphere. The differentiation possibilities release some of the tension in 
the value-appropriation dimension.  

Lastly, in the third sphere, I6 denotes a lack of resources for the bank to implement a new interface. The 
bank struggles with finding in-house resources to cooperate with dependencies (such as the clearing agent) 
and is therefore forced to stay in the competitive domain by not proceeding with any upgrades. However, 
the value-creation with other actors is not existent in this activity.  
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The distance to customer grows as competition gets stronger with other actors. In the middle sphere, 
Bankgirot (an intermediate function, see D26) is half way between the customer and the bank, since many 
times it is the actual provider of the service that is offered to the customer but is sold by the bank. 

An example is presented to explain the ambiguity issues between the three spheres. Consider activities: 
D13 Commit to a standard together with actor(s) and D14 Develop ISO dialect/variant that only 
supports own products. Both are in the co-opetition spheres but in the overlapping parts to the left and 
right. D13 is inherently cooperative since it implies cooperation together with a strong actor. This 
partnership could be organized in multiple ways. For instance, the Riksbank proposes the principles for a 
standard and a single actor following blindly (e.g. a small bank), or in another way, in which the strongest 
actor and a lesser one cooperate on a standard to gain efficiencies in the organizations. D14 on the other 
hand, implies that the dialect developed independently supports one or several actors’ business needs, 
without regard to the business context. Typically, this means developing a more restrained file format in 
the end-user dimension. This approach is more market-oriented, i.e. the value appropriation is focused, 
and is therefore pulling towards competition. In addition, the two spheres are also in the co-opetition 
sphere because they are medium distance from the customer. Interface standardization may be close to 
some customers (like in D14) but if the standard is proposed by the Riksbank then the distance is 
increased because it is leaning towards regulation.   

Result E. The presented classification of activities illustrates which activities are understood as co-
opetition. Drivers are located in the cooperation to co-opetition sphere, and inhibitors are mainly located 
in the overlap to competition as well as in the competition sphere. The activities in the middle sphere are 
mainly drivers for changing the system. Therefore, co-opetition actitivies enable strategy for changing the 
CSM.  

5.6 COUPLING CO-OPETITION TO INTEROPERABILITY 

The definition of interoperability in this thesis consists of two concepts, each constructed to fit a specific 
problem in the context definition of the framework.  

First, syntactic interoperability concerns the customer-to-bank message flow in ISO 20022 (“pain.001” – 
credit transfer initiation). The syntax needs to be entirely consistent and parsed correctly for every actor 
in the business context. Syntactic interoperability has no effect on semantic interoperability. 

Second, semantic interoperability is related to the ability of making cross-border payments in the 
receiving Nordic banks’ currency. This proposition also affects market practices in the context and the 
procedures related to it (see level 5-6 in framework). Semantic interoperability in this definition will have 
a backwards effect in some cases. If the semantic interoperability is agreed to be understood in one way 
and the processes are adapted to support it, the syntax may need to be adapted accordingly.   
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In order to connect the specified activities to interoperability an assumption is formulated: All the 
extracted activities will affect interoperability either in the customer-bank flow or in the interbank flow if 
not directly, then in the long-term.  

Interoperability is bidirectional to co-opetition in the value-creation dimension and in some respects in 
value-appropriation. One of the distinctive factors of co-opetition is the interdependency between actors 
and the positive network effects that arise when the common knowledge base is used for value-creation. 
Co-opetition promotes compatibility through interoperable solutions, although opportunistic behavior may 
inhibit the positive effects (Ritala & Hurmelinna-Laukkanen, 2009). The reverse property from 
interoperability to co-opetition can best be concretized when two actors recognize the benefits from 
interoperability and cultivate specific value-creating activities that the firms cooperate on and may later 
find value-appropriation from. For value-appropriation, interoperability is located on the business 
procedural level. Although it is more difficult to motivate, competitive collusion can be beneficial by 
having similar goals in the business strategy. If two or more actors come together and set similar prices, 
launch marketing campaigns or co-brand a product there could be some public benefits. However, this 
type of interoperability is in some cases negative for customers and may tangent to cartel-building. 

Result F. Co-opetition and Interoperability are interconnected. Value-creation potential in co-opetition is 
moderated by potential network effects for actors. Interoperability is the ability for actors to communicate 
efficiently to gain network effects.  

Standards adoption does not only provide simple network effects and scalability, it is also a platform for 
two-sided markets. Banks making the standard an essential part of their technical systems will experience 
reduced file format maintenance and reduced development costs. If the number of customers that want to 
use ISO 20022 is increased then the firms’ willingness to accept it is affected. Conversely, the more firms 
that support the standard the more incentives there would be for customers to develop interfaces for it. 
Customers mainly win on the mobility aspect on one side of the market and banks on reduced cost at the 
other side – the mirrored properties are also existent but to a lesser extent. These two-sided effects are not 
examined further but it is regardless an important insight for firms to consider. 

Result G. Network effects for actors migrating to ISO 20022 are related to two-sided markets.  

Given the interview questions, it is not obvious interviewees have the same understanding of 
interoperability as in this thesis. At the beginning of interviews, the author tried to reach a mutual 
understanding of the concepts discussed, beginning with clearing of retail payments, the conditions that 
matter in the decision-making phase of change and lastly the effect of standards on the industry. In 
particular, the subject matter of ISO 20022 was discussed in an informal manner with all interviewees. 
Most interviewees also used this file format in order to discuss bank cooperation and industry dynamics 
because it is a highly debated issue that concerns the topic. Considering this, it is concluded that while co-
opetition is not directly concerned with standardization, it touches on firms’ interdependence and the 
convergent interfirm interests. Interoperability leads to reduced cost and risk which is a convergent 
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interest for firms. Standardization is a mean of solution for interoperability and standards are needed to 
reap network effects. The value-creation potential in the CSM should therefore also be moderated by not 
only the goal of network effects but also on the interoperability capacity, which in turn may also lead to 
the aforementioned network effects. The incomplete congruence in co-opetition (Dagnino & Padula, 2002) 
is exemplified by the need for end-user differentiation in the file format specification that hampers 
interoperability. With this line of reasoning, it is deduced that the co-opetition activities identified will 
impact interoperability.  

Result H. Engaging in activities that concern the CSM will have an impact on interoperability with other 
firms.  

When integrating co-opetition with interoperability, none of the activities previously listed are ignored 
regardless of relevance or degree of importance, but some points (vertically) are disregarded from 
placement and are left on the centered line. These do not have a clear connection to the proliferation of 
standards nor potential interoperability effects. Some may hold this property, but would propose many 
other activities that could go either way on the vertical axis. The remaining activities can be attributed to 
the interoperability concepts because they touch on migration to ISO 20022 in one way or another, either 
through implied compatibility (such as regulation) or indirect consequences of the activity (such as not 
investing in staff knowledge of standards). Therefore, these activities are positioned on the vertical axis, 
demanding that each activity affects one or both of the defined concepts positively or negatively.  
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Fig 18. Mapping of Co-opetition Activities to Interoperability Concepts – Drivers (Blue) Inhibitors (Red)
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Analysis of the data points provides some wide-ranging conclusions. Drivers will almost always affect 
semantic interoperability positively. This is a natural result of communication and understanding of 
respective actor’s products. The drivers dominate the co-opetition domain in numbers. Inhibitors are 
concentrated to the overlapping co-opetition sphere with competition as well as the disjoint competition 
sphere. The concept of inhibition is to stop a process or development, which is closely related to protecting 
the business or being passive in the market. Many of the inhibitors do not indicate a negative change in 
interoperability because doing nothing is not a negative step towards interoperability. Banks, as 
demonstrated by earlier results (BiR Case), are rigid organizations, and change develops over long periods 
of time. Not being proactive shows that the bank takes a competitive approach to strategy-building and 
holds its current products in high regard. Nevertheless, a few inhibitors that include in-house solutions and 
development without external dependencies affect interoperability negatively because these will most likely 
not be integrated with competing products.  

Result I. Driver activities affect interoperability positively. Inhibitor activities result in unchanged 
interoperability, but some strongly protective activities affect it negatively.  

To demonstrate the diagram, observe D23 “Adhere to set regulation”. This vast banking activity affects 
syntactic interoperability positively because regulation would define the exact communication format 
between parties and customers (e.g. SEPA). It also affects semantic interoperability positively because 
such agreements sometimes span across borders (see chapter on NPA) and define the interpretation of 
messages irrespective of currency or language differences. Clearly, a strong definition by regulation would 
have a large effect on the payment systems design. Interoperability reduces cost and risk for many 
stakeholders, increases customer mobility and reduces infrastructure vulnerability – principles that 
regulators guard and are in the public’s interest. Compared to D25 “Lobby for regulation that is 
advantageous for the own business”, adhering to regulation is mandatory regardless of business intentions 
and is therefore strictly cooperative. D25 is therefore set to co-opetition because it implies regulation was 
affected by lobbying for the firms’ competitive advantages (e.g. integrating a specific product into the 
standard).  

In contrast, observe I11 “Develop ISO dialect for incoming payment flows that is not interoperable with 
any other”. The activity implies that a company has realized the need for cooperation in standards but 
cannot integrate it fully with the political will of a bank product. It could be that there are different logics 
of interaction in the bank and a compromise is reached internally. Developing it in a proprietary file 
format, as the firm usually does, is considered an outdated strategy, since the market environment is all 
pushing towards the standard. An ISO dialect is implemented that has elements from the logical model of 
the standard but is implemented differently. The network effects of this approach are eroded although it is 
likely some cost-reduction is generated internally. The semantic interoperability is negatively affected 
because even though the ISO dialect can be mapped with less effort, the amount of dialects and future 
interdependencies between these provide an increased ambiguity and instability to the general vision of 
harmonizing messages.  
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To conclude the interoperability analysis a distinction must be made to clarify the conclusions. In the 
above modeling the author has touched on several wide topics that touch on the entire clearing of 
messages, in which customer-to-bank flow is included. Syntactic interoperability, as defined in the 
framework context, refers to the customer-to-bank flow. Semantic interoperability on the other hand is 
mainly necessary in the interbank flow because the messages are always handled by banks and these must 
agree on how to interpret the data, and the syntactic is implied because there would be no communication 
possible otherwise. Whether or not the proven interbank syntactic interoperability extends to the 
customer-to-bank flow is not clarified. In light of this separation, no definitive conclusions on the actual 
customer-to-bank syntactic interoperability can be made from this specific chapter. 

Result J. Where semantic interoperability is agreed upon, syntactic interoperability is implied in the 
interbank flow. Syntactic interoperability in the customer-to-bank flow remains unrelated (see Appendix 
B). Co-opetition activities are suggested to be advantageous for firms when there are many 
interdependencies with other firms. Furthermore, competitive activities loosen up the ties to other firms 
but firms lose out on network effects. 

Syntactic interoperability as laid out in this thesis is argued for and described in a separate section in 
Appendix B because its methodology and technical nature is not directly in line with the thesis structure. 
The proposition examined demands that if the SBA schema holds for the underlying positive XML sample 
documents, then syntactic interoperability is achieved in the domestic customer-to-bank context. The 
results show that the proposition holds for the specific payment instrument tested. The generalizability of 
this result is highly restricted. A moderate conclusion is that syntactic interoperability seems to be 
achieved in the domestic market for the customer-to-bank flow as a result of the domestic guidelines for 
ISO 20022. 

Result K.  Syntactic interoperability is likely to be in place for Bankgiro and Plusgiro payments in 
Sweden. The domestic guidelines are successful in providing uniform payment definitions for banks that 
promote customer mobility.  
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5.7 GOVERNANCE OF INFRASTRUCTURE 

One of the main implications of changing the system that is highly important to management is the 
governance of infrastructure. Evidently, the purpose and activities the clearing house should be involved 
in, is disputed in several forms in the thesis. Banks placed clearing houses as a competitor in the value 
net. In the BiR case, Bankgirot is excluded from cooperation channels although they hold the 
infrastructure for backend payment administration. Interviewees pointed out that while Bankgirot adds 
great value to the network of payments, it is negatively affected by the inability to differentiate actors due 
to the openness of the system. Legal requirements regulate that Bankgirot’s systems are open to any 
participants that uphold the requirements for the payment system. 

Banks demand flexibility in payment solutions. As owners of the Bankgiro system, several data points 
indicate that there is a conflict of interest in the Bankgiro organization that may harm standardization 
practices which constitute customer mobility and transparency. The competition authorities have pointed 
out that a stricter division of responsibilities and ownership is needed to negate the effects of self-policing. 
A framework in this fashion could overcome several of the inhibitors relating to the governance and 
interoperability of the infrastructure. However, because of the duality of objectives in Bankgirot, 
standardization should not be coming from that end like it has up to this day11. The result is great tension 
between two disconnected goals: flexibility versus mobility. In contrast to letting a clearing house organize 
ISO practices, Norway has set up an agency (BSK) entirely dedicated to the processes of harmonisation. 
Their work is directly under the domestic bankers’ association and has the mandate to dictate standard in 
the infrastructure which is agreed upon in conjunction with the participants.  

Result L. Having a mediator between firms establishes formal channels for co-opetition optimization. In 
the case of Sweden, the ownership of the mediator Bankgirot causes insecurity among firms to commit to 
interoperability. The uncertainty surrounding the future payment system and the division of 
responsibilities and ownership of infrastructure leads to inhibition of interoperability.  

5.7.1 LONG-TERM PREDICTIONS AND VISION 
As indicated by interviews, the next step for the development of the Swedish infrastructure is to raise the 
bar of standardization to the domestic bankers’ association and setup meetings that do not only include 
banks, but payment service providers, regulators and other financial organizations. Because of the 
extremely high tension between co-opetition activities and competition activities between banks, there 
must be a top-down approach to the problem. Banks’ products or profits are not necessarily affected 
negatively by approaching standards in this way; the money is still in the banks’ accounts and the power 
to lobby stems from it. Instead, it opens up channels for sources of revenue and novel market practices. 

11 BiR is the first ISO 20022 system in Sweden and Bankgirot administrates the domestic MIG today. 
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Examples of this include: using structured remittance fields to facilitate reconciliation, migrating old 
products to BiR, and establishment of new win-win partnerships with innovators.  

Provided the bankers’ association do not agree on the terms and governance of infrastructure, either on 
the syntactic or the semantic level, the increased number of payment types and providers will continue to 
fragment the market. In the future, a market like this is increasingly difficult to monitor and oversee and 
increases risk of failures in the payment system. Standardization improves the overseeing ability for 
entities in a congested market. Negative effects on the stability of the infrastructure along this path would 
mean political intervention by the Riksbank and Finansinspektionen (Advisor, The Riksbank) or 
regulation from legislators. These two instances are key enablers that would advocate for interoperability 
with the goal of efficiency gains. In this scenario, banks would most likely be at a disadvantage, as 
demonstrated by the SEPA regulation that is not profitable for banks but instead generates beneficial 
efficiencies to customers.  

Result M. Additional unintelligibility of governance and continued fragmentation of the market may push 
legislation to set interoperability rules for stakeholders. It is suggested this is a negative effect for banks.  

The results of the thesis reveal that syntactic interoperability is governed by standard but semantic 
interoperability is governed by authority. In some cases, syntactic interoperability is very difficult to 
achieve by the free market because of the tension and intricacies between actors in the paradoxical 
cooperation and competition domains. Therefore, authority must not only define how actors should 
communicate but also oversee the technical bridges between them, and also how these communicate with 
customers. In the thesis, it is proposed that an authority should appropriate a larger portion of 
interoperability responsibilities, from business objectives and processes down to syntactic level, in order to 
overcome the diverging market incentives. The focus should be on building a community that meets and 
understand the mutual two-sided effects of the payments industry and the individual business needs for 
differentiation. For the Nordic region to achieve the same level of interoperability between actors, the 
associations’ from respective country should coordinate similar authorities into one committee. From this 
foundation, the group is able to define a clear set of goals for the entire region’s growth and build the 
inevitable groundwork needed for future interoperability into the global payments arena. The tools to 
systemize are on the table but it is up to each actor to use them congruently and claim an advantage.  
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6 CONCLUSIONS 
 

Payment systems are hard to grasp for a variety of reasons. There is a multitude of stakeholders involved 
in any change to the infrastructure regardless if it is regulatory, procedural or technical. The complex 
infrastructure that supports the processes involved in clearing are rich in diversity and slow in adaptation. 
In this thesis, the main object of study has been standardization of the CSM with ISO 20022, the winning 
standard that has been met with resistance by the industry because it directly affects products that 
generate revenue for banks. The drivers and inhibitors that affect this radical change are at first explored 
from a general change perspective.  

The results show that drivers are moderated by the market (customer demand and new sources of 
revenue), regulators (e.g. SEPA and PSD), industry level politics (established cooperation channels and 
imitating actors), firm’s internal politics (protecting the business, political willingness, cost reduction) and 
finally new technology and innovators with novel market practices. Inhibitors include fear of losing 
customers, high investment cost, uncertainty, shortage of knowledge, lack of vision and, perhaps most 
importantly, inhibiting political will among actors to change. 

This thesis has attempted to disentangle concepts regarding bank cooperation and competition in 
assuming a group level approach to co-opetition, between the firm and the industry. It is found that, 
although the banking industry is heavily competitive, historical and contemporary cooperation in Sweden 
has reaped successful radical innovation and cost-reduction across the board, and consequently created 
structured cooperation channels that maintain and govern the systems in place. The activities found in the 
analysis of drivers and inhibitors were extracted and put into a constructed co-opetition framework for 
further analysis. The empirical data show that drivers are located in the cooperation to co-opetition 
sphere, and inhibitors are located in the overlap between co-opetition and competition and competition 
only. The activities in the middle sphere are mainly drivers for changing the system. Therefore, co-
opetition actitivies enable strategy for changing the CSM.  

The classification of activities relating to change is done according to the theories of value-creation and 
value-appropriation for respective drivers and inhibitors. It is asserted from this analysis that cooperation 
enables firms to create value for the network, but there are very strong inhibitors, mostly connected to 
internal politics, that demand differentiation in this creation of value. The ability to enable value-
appropriation from the creation suffers from actors’ protective nature. One way to create a balance that 
enables viable co-opetition strategy, is for a firm to separate which activities or relationships it is prepared 
to cooperate on and will eventually seek differentiation in. Another solution, though there is scant 
evidence, is the contact with innovators (e.g. cloud-based solutions). Enlarging the scope in partnership 
with innovators may provide the differentiation needed. When none of this is possible or initiatives fail, 
non-interoperable bank solutions are devised (e.g. strong dialects of standard or in-house-solutions).    
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Seeing as ISO 20022 is the main change happening to the industry, the interoperability theme analyzed 
revolves around the migration to the standard. It is observed that various interoperability initiatives that 
use the standard have been stopped because of clashing incentives between actors. Two levels are studied: 
syntactic and semantic interoperability. The former examines the customer-to-bank syntactic perspective 
and the latter examines semantic inter-firm understanding of messaging and the ability to send payments 
in the receiving bank’s currency.  

The co-opetition activities previously defined are moderated by network effects. Especially, the network 
effects are related to two-sided markets that induce customer mobility and reduce costs. According to 
theory, value-creation activities are enhanced when network effects are present. Similarly, interoperability 
strives to equalize bidirectional operations on an equal footing, and thrives in business networks that 
contain interdependencies and may bring network effects. Assuming that network effects are convergent 
factors affecting both theories (as is the case for standard-setting), the activities may be mapped to the 
two levels of interoperability studied. Co-opetition is therefore interconnected to interoperability and co-
opetitive activities have an impact on interoperability with other firms. It is recognized that this type of 
bridging between theories is weak but remains a resourceful way for understanding the context. All of the 
activities previously categorized are subjected to whether or not they would impact interoperability of a 
changed system positively or negatively. 

It is concluded that drivers in the cooperation sphere would affect semantic interoperability positively 
because these are highly cooperative. Activities in the co-opetition sphere also bring positive semantic 
agreements. However, the activities in the competitive sphere, which incidentally were mostly derived 
from inhibitors, would either leave the system unchanged or worsen its interoperable capacity. Therefore, 
co-opetition in banking seems to indicate willingness towards change and to implement interoperability 
between companies. Co-opetition activities are suggested to be advantageous for firms when there are 
many interdependencies with other firms. These changes are under the precondition that certain 
competitive activities are accounted for. If they are not, firms will seek competitiveness and gain 
independence but lose out on network effects. Note that in almost all cases syntactic interoperability in 
the interbank flow was implied when concluding on semantic interoperability due to its higher framework 
level in the hierarchy. This is not the same as the syntactic interoperability that concerns customers. 

Because interoperability is usually not governed by political authority but rather steered by the market 
itself, it is reasonable to examine it from a bottom-up business perspective as well. The goal was to test 
syntactic interoperability on the pain.001.001.03 initiation message to see if syntactic interoperability was 
achieved in the domestic market. It was, however, not possible to acquire internal bank schemas or access 
the validation tools of each bank to observe if one bank example message fit in another’s system. Instead, 
a proposition is tested stemming from the public example documents presented by banks. A schema is 
inferred from the country-specific guidelines and the example documents are tested against it. If they are 
valid it is suggested that domestic payments implement syntactic interoperability. Results of tests show 
the three example files validate against the schema. Therefore, syntactic interoperability is likely to have 
been achieved in Swedish domestic payments. These results were not generalizable since the test included 
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one payment instrument and three banks. The standard will co-exist with other formats until a formal 
end-date is required for banks. Interoperability does not need to be the end of product differentiation. 
Variants and dialects will co-exist with the standard to meet market demand, but the exact structure and 
understanding of these in the future is uncertain.  

It is suggested that the main co-opetition implications are related to governance when implementing 
changes to a shared system. This is partly due to the conflicting relationship between actors, and because 
the perception by banks of other stakeholders varies. For instance, the role of clearing houses and payment 
service providers as either suppliers or complementors is debated. These perceptions were subjective and 
made by a small sample of interviewees. These results are arguable and only serve to point out ambiguity 
in role definitions and do not define actual stakeholder relationships.  

The benefit of the bank industry-owned Bankgirot as a mediator between banks releases tension in 
competition; however, as an owner of the systems as well as a policy-maker, it gives rise to concerns in 
conflicts of interest. While Bankgirot strives for minimized cost, it is also pressured by banks to provide 
flexible products, and simultaneously forced by regulators to keep its systems open to other actors. Given 
the complex stakeholder incentives and the growing fragmentation of the market there is a need for drastic 
consolidation of systems. The ISO 20022 standard is a tool to enable the interoperability of infrastructure. 
Standardization between firms would be accelerated if the change emerged from an autonomous governing 
structure that includes all stakeholders and is backed by regulatory and overseeing financial organizations. 
It would also be a convenient approach to sustainable interoperability that conquers version control and 
new market conditions.  

Another aspect considered and explored, but is not answered fully, is the concept of a pan-Nordic, SEPA-
like payment service that implements interoperability in a functional way. Several initiatives have 
initiated the endeavor but have been stopped by market forces. Central banks have not yet seen the need 
to step and between banks and clearing houses. The continued issues in interoperability between banks 
and increased fragmentation indicate that SEPA-like legislation could be in place in the future, which in 
turn is observed to be a negative effect for banks. In this thesis, it is proposed in this thesis that an 
organization with mandate to impose rules and standards takes charge. In order for this to be feasible, 
banks must be willing to commission a few participating employees to do the firm’s bidding. It is in the 
banks’ interest to achieve interoperability in the region to achieve better payments reach, but the resulting 
equity may be degenerative for certain banks.  

From the bank-side perspective, it is concluded that banks must internally separate cooperation with 
competition logic, and managers must communicate the bank’s interests and goals to the divisions that 
interact with external parties. Interoperability is forced on the bank’s agenda as all business is increasingly 
globalized with a more enlightened customer base that demands integrated, cost-effective and fast 
solutions. The implication of co-opetition and interoperability is that the rigid differentiation between 
banks in products will be reduced and this tension must be re-located to other customer-focused payment 
services. The result in the long-term is that payments will most likely not be a major revenue source for 
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banks. Standardization and heterogeneity among actors is the most likely outcome to the future of 
payments. The contingency strategies to leverage growth from this predicament are likely to emerge from 
using co-opetition to the firms’ advantage.  

6.1 FUTURE RESEARCH 

The research laid out in the thesis serves can be extended in a variety of directions. The author has found 
that there is a large gap in theoretical papers that cover cases and data covering the cooperative financial 
industry dynamics and financial infrastructure. Much research has been conducted on the innovation of 
payments, but few touch on the infrastructure that facilitates business models to function. The 
background chapter in this thesis introduces new trends and customer demand in payments, especially in 
the Nordic area. These introductions to payment systems can be further documented and explained by 
investigating gaps that have not been clarified due to the inherent protectionism by financial institutions. 
Having an understanding of the business environment and the roles of different actors have is instrumental 
to further research in the industry.  In particular, the initial aim of the study was to explore the Nordic 
systems, but this was proven to be a monumental task. A high-level description of how the payment 
systems interact would be a good way forward to understand the implications of interoperability on a 
global level. A specific part left out from this thesis was the exploration of technical credit transfer 
interoperability between countries. The amount of work needed was outside the scope of this study.  

The drivers and inhibitors that concern change to the CSM are presented, but without regard to what is 
needed for a driver to be enabled or for an inhibitor to be overcome. The evolution of the enabling factors 
in a co-opetition environment can be studied in more detail. One way to find these correlations is to map 
which winners and losers result from respective activity. Understanding actors’ incentives more deeply for 
activities being undertaken could be a fragmented but structured approach to understanding the entirety 
of co-opetitive strategies by firms. Another related research question would be to attempt to classify which 
types of competitive activities are explicitly needed to be separated from co-opetition in order to engage in 
cooperation. These questions are probably industry-specific; hence conducting case studies from different 
types of industries is a favorable approach. 

The thesis also deals with the fundamentals of the relatively unexplored theory of co-opetition. It connects 
extracted activities from the theory to two interoperability concepts with empirical data using one of 
several definitions of the theory. Constructing a more stable bridge between the two would most likely 
induce a theoretical framework that can be applied to co-opetition groups in general. In this thesis, 
network effects are used as a theoretical moderator of value-creation, yet these are also an integral part of 
interoperability theory since interoperability enables network effects to function seamlessly in the business 
context. Considering the data gathered from the banking industry, it is indicated that value-creation does 
not necessarily lead to network effects unless the competitive aspects of the cooperation are pre-analyzed 
and agreed upon. Moreover, interoperability is a gradual process that matures over time and enables firms 
to co-exist with several standards. It provides distinction of implementation of interoperability on different 
levels in separated time lines, which in time may lead to network effects. Interoperability is a state of 
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being able to communicate efficiently on different vertical levels and its success is defined by its context. 
In this thesis, the interbank flow and the customer-to-bank flow are separated in interoperability concepts. 
The technical aspects of the two are different; hence it is proposed that future research also approaches 
the two with separate methodologies. Furthermore, the studied standardization of file formats in payments 
may also be seen as a technical platform for a two-sided market for network effects, a separate topic to be 
studied in more detail, especially from a co-opetitive perspective. The overall theme of network effects in 
co-opetition theory is apt to be examined closer. That being said, it is the author’s opinion that the 
theoretical foundation of co-opetition needs to be more closely researched with empirical data instead of 
conceptual theory-driven research.  

Co-opetition is studied on different levels. In this thesis, the co-opetition group is the unit of analysis, an 
intermediate level between the firm and the industry. The banking industry proved to be an excellent 
subject for examination because of its many interdependencies and historical ties to co-opetition. On the 
firm level, it would be easier to investigate activities in a firm that is less prone to confidentiality or 
secrecy, such as a manufacturing firm, which would in turn lead to more specific results. More research on 
any level and from different industries’ perspective will most likely provide significant insights that are 
fruitful to this unfinished scientific enterprise.  
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8 APPENDIX 

A. LIST OF ACTIVITIES IDENTIFIED 

Driver 1 – The Customer Demand  

D1 Develop gateway and bridging in order to accept proprietary customer format 

D2 Increase payments reach with self-owned cross-border solution in proprietary format (no customer 
mobility) 

D3 Develop standardized file format solution for customers that facilitates customer mobility 

D4 Work with PSP to drive down amount of file formats in circulation 

D5 Align strategy to faster payments (integrate flow with Swish ISO-like format) 

Driver 2 – Reduced Infrastructure Cost  

D6 Pressure clearing supplier (clearing house / agent) to minimize cost of making payments 

D7 Rationalize internal products (eliminating old payment flows / formats) 

Driver 3 – Innovation Trends and Technologies  

D8 Partner up with innovators (cooperate on accessibility to bank accounts) 

D9 Increase transparency of file format specification to customers 

D10 Use service agents for clearing services 

D11 Move into the cloud for payment services  

D12 Discard products in old payment flows in favor for BiR  

Driver 4 – An Actor Paves the Way  

D13 Commit to a standard together with actor(s) 

D14 Develop ISO dialect/variant that only supports own products 

Driver 5 – Protecting the Business  

D15 Support internal protection of bank products 

D16 Pressure customers to implement standard to keep cost down 

D17 Make payments between Nordic countries equal to domestic or SEPA payments 
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D18 Fee foreign payments between Nordic currencies regardless of setup 

D19 Implement uniform message for payments to stop information leakage 

Driver 6 – Political Willingness 

D20 Setup strategy to improve payment flows in line with business strategy (standardization as a 
strategy) 

D21 Attend cooperation meetings in relation to financial infrastructure (SBA/Bankgirot) to discuss 
agreements 

D22 Escalate issues of standardization to cooperation organization 

Driver 7 – Regulation - SEPA and PSD  

D23 Adhere to set regulation  

D24 Lobby for regulation that is advantageous for the own business 

Driver 8 – New Sources of Revenue  

D25 Work with clearing houses to extend domestic payment systems to international payment systems 
(e.g. Bankgirot/Nets initiative) 

D26 Demand from clearing supplier to develop flexible solutions in standardized environment (e.g. BiR) 

D27 Use technical platform and infrastructure in order to find alternative revenue sources 

Driver 9 – Established Cooperation  

D28 Make use of current cooperation channels to develop standard that is in the groups’ interest 

Inhibitor 1 – Losing Customers  

I1 Develop customized solution for customers 

I2 Ignore external actors need for connection to payment flows 

Inhibitor 2 – High Initial Capital Cost  

I3 Decline business case for change to file format development 

I4 Decline IT department with enough resources to work with cooperation channels (e.g. Bankgirot) 

Inhibitor 3 – Lack of Knowledge  

I5 Not invest in internal organizational knowledge of standards and related technologies 

71 
 



I6 Not recruit tech-savvy staff (lose the opportunity of knowledge transfer between company and 
Bankgirot) 

I7 Favor consultants specialized in financial messaging over in-house staff  

Inhibitor 4 – Incentive to Change is not Strong Enough  

I8 Offer the proprietary solution to customers until final regulation on file standardization is setup 

I9 Allow each banking division or domestic banking branch setup its own payments strategy 

Inhibitor 5 – Protecting the Business 

I10 Handle foreign payments internally with SWIFT instead of finding a mutual solution with clearing 
house 

I11 Develop ISO dialect for incoming payment flows that is not interoperable with any other 

I12 Promote skepticism towards new actors and technology in order to stop innovators from using bank 
accounts 

Inhibitor 6 – Uncertainty in Payment Systems  

I13 Ignore to develop systems adapted to the next generation of larger bandwidth and data storage 

I14 Strictly employ “need-to-know” across divisions, with separate logics of interaction for payment 
systems 

I15 Take responsibility for future uncertainty and invest heavily in an in-house solution  

I16 Take responsibility for future uncertainty and invest heavily in a more standardized solution together 
with Bankgirot 

I17 Ignore standards altogether due to too much version handling 

Inhibitor 7 – Governance of Infrastructure 

I18 Not cooperate with other banks to clear up organizational structure of industry-level banking 

I19 Own cooperation system and setup the rules for file standardization 

I20 Release governance mandate of file format to higher instance of cooperation (Domestic/Nordic) 
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B. SYNTACTIC INTEROPERABILITY WITH AN INFERRED SCHEMA 

In order to test and understand syntactic interoperability in the Swedish domestic system, version 3 of the 
credit transfer initiation message ISO 20022 was dissected on different levels. The basis for this work was 
set by the Message Implementation Guidelines released by each bank and the SBA. On the top level, the 
ISO specification serves as the basis for how the message should be defined. The ISO document deals with 
the metamodel for messages according to a modified Zachman framework of enterprise architecture that 
includes: scope, conceptual, logical and physical view. Representing ISO 20022 in not only an 
implementable form, but in a logical view is crucial for interoperability with other standards. The layered 
characteristic of the standard enables ISO 20022 business processes to be interoperable with other 
standards (and processes) since the data from each one can be unambiguously mapped to each other 
(SWIFT Standards Team, 2010). It is pivotal to point out that while syntactic interoperability is implied 
from semantic interoperability in the thesis context of interbank flows, it may not always be the case for 
the entire chain of events. Actors that decide on a way to process payments between each other must use 
a bridge that is syntactically correct. However, the customer-to-bank flow is not affected by this change 
and it is therefore not examined adequately. Here, syntactic interoperability (as defined in the context) is 
tested from bottom up: customer to company.   

The logical view defines the message definitions of each component from the business processes. In the 
physical view the document presents a precise description of the messages and systems in a technology 
that can be used for implementation. A credit transfer initiation consists of three main parts. The group 
header is a mandatory part that specifies metadata for the entire message. The payment information is the 
mandatory building block that relates to the debit side of the payment and may be repetitive. The credit 
transfer transaction information is the innermost and mandatory element that specifies the credit side of 
the payment and may be repetitive. In order to delimit the analysis, a giro payment between two banks is 
taken as an example payment. These are transferred through the Bankgiro system and are most one of the 
conventional payments made in the Swedish (but also the Nordic to some extent) system. The 
transformation from logical to physical is deterministic and results in a XML schema that can be verified 
against an actual implementation of the physical view. The transformation to the well-formed and valid 
schema is described in detail in ISO 20022:4. To infer a schema based on positive examples is not as 
straightforward. The motivation for working with a bottom-up approach is to examine interoperability 
from the firms’s perspective and to find the elements that have diverged. In practical terms, the solution 
to the problem is solved by defining a “one-schema-fits-all” at a higher level (e.g. Nordic). Gasser and 
Palfrey (2007) assert the ideal one-size interoperable solution cannot be identified in an ICT context. 

Gold’s seminal paper on the learnability of languages (1967) shows formally that no algorithm can learn 
the complete class of languages from a set of text. In this context, XSD schemas cannot be inferred from 
only positive examples. That means that no matter how many examples of a target schema D are 
provided, no algorithm will be able to always retrieve D given only the examples. Previous research on 
schema inference has focused on inference of DTDs by regular expressions and no context definition, 
leading to grossly “overgeneralized” schemas. XML schema generation from a corpus of XML documents is 
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based on type definitions and can therefore allow the content model to depend on the context in which it 
is used (Bex et al., 2007).  

The MIG and the corresponding implementation by respective bank in Sweden are valid against the 
schema pain.001.001.03.xsd - a 921 line loosely restrictive schema which allows a very large amount of 
documents to be validated. The original metamodel is vast and provides a much larger structure than 
what is needed for most retail payment messaging. This results in overpopulation of fields, increased 
bandwidth use and longer lead times for communication protocols to acknowledge and verify the 
metadata. The guidelines released give recommendations on how to interpret the strict conditions of each 
element meaning that a bank can interpret the guidelines in a way that a customer can make a payment 
that is valid to the schema but not to two different bank systems (see chapter Concretization of Problem). 
The domestic guidelines by SBA indicate which fields are to be bilaterally determined between banks. 
However, to manually scan every field and cross-check it with other MIG is a timely task that is not 
scalable. XML schema inferring is used for the purpose. 

In order to test the above theory on the ISO 20022 context, a specific example of pain.001.001.03 is 
extracted from the MIGs published by banks by reading the guidelines for the bank. The message is a giro 
transfer to either a Plusgiro or Bankgiro account. The argument for this example is that while Plusgiro is 
a bank-specific product by Nordea it may provide additional insights. Remittance is also added to the 
message and is structured the same way for all three XML documents (as recommended by SBA). 
Remittance is used for reconciliation by the debtor in the internal system to cross-references the reference 
number (OCR) or other messages to a database. In the next step, a schema is inferred from the SBA 
Positive example that includes both Bankgiro and Plusgiro. The tool used for this task is a basic .NET 2.0 
developer application xsd.exe that infers a schema based on a target document. Algorithms for inferring a 
schema were considered by the author in but are out of scope for implementation. More sophisticated 
implementations based on research would be advisable for more advanced problem-solving in bottom-up 
resolution of conflicts.  
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Fig 19. Top-level view of documents and schemas 

Theoretically, banks could have implemented proprietary schemas below the SBA structure that are valid 
to the ISO schema but would not accept certain bilaterally determined fields by other banks. It would be 
possible to test this with the banks’ example messages input into the other banks’ internal XML 
validation system. However banks mostly only open up this service to customers - which is also why the 
SBA testing schema is used. It is however very reasonable to believe that banks have formulated their 
internal parsing and schemas to a wider audience of documents than the bare minimum matching the 
bank’s products perfectly. This is the main intention of the work done by SBA by providing country-
specific guidelines. One single test was made in SEB’s public test system with a payment from 
Handelsbanken. The transaction validated, indicating that syntactic interoperability may already be in 
place. 

From this line of reasoning it follows that a proposition must be formulated in order to draw any 
conclusions on the matter. If the inferred SBA schema validates the underlying pain.001.001.03 positive 
example files tested then it is likely there is syntactic interoperability in the context.   

Results showed that while the corpus of positive XML transactions was practically valid, it did not 
validate on the first try. For the first payment from SEB, four fields were modified. Three of these were 
due to an inferring error that put elements in the same hierarchy level in the wrong position. The fourth 
was due to a missing conditional field in the SBA schema. When the MIG was cross-referenced, it was 
noticed that the “ChrgBr” was allowed to appear in two places, but only in one per file. The schema was 
altered to include the second position as well. Subsequently, the Handelsbanken and Nordea payments 
validated without additional errors.  
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While inspecting the MIGs there was confusion whether or not some fields were needed and why they were 
needed. Some of these e.g. “ChrgBr” were marked as accepted but ignored in the SBA MIG. Inspection of 
the bank-specific MIG showed that for instance marked the field DEBT. It is unclear if this incongruence 
has any effect on the semantics of sending messages between banks. 

The test showed that the proposition holds. It seems that the SBA guidelines have had the desired effect 
on Swedish banks. However, for straight-through processing with this method, the positive XML SBA 
would need to include every single possibility of structure, including redundant information. In this case, 
one payment instrument is tested from three banks, thus generalizability is not examined. The single 
conclusion to be derived from this test is that the domestic guidelines have been successful in defining a 
schema for two of the most common payments.  

Using this elementary technique for inferring schemas for a wider audience than the immediate 
cooperation actors is not very useful in practice. A better-designed system for a bottom-up approach to 
interoperability would be a centralized toolset for testing with forums for community building in the 
specified context. Utilizing a medium provided by a specialized standards organization would unravel 
interoperability conflicts more easily.  
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C. ABBREVIATIONS 

Abbreviations listed in order of appearance.  

Acronym Explanation 

CSM Clearing and Settlement Mechanism 

SEPA Single Euro Payments Area 

XML Extensible Markup Language 

ISO  International Organization of Standardization 

ISO 20022 ISO Standard for Financial Services Messaging 

MIG Message Implementation Guidelines 

RBS The Royal Bank of Scotland 

CGI Common Global Implementation 

BSK Bankenes Standardiseringskontor (The Banks’ Standardization Office) 

EACHA European Automated Clearing House Association 

FSPOS Finansiella Sektorns Privat-Offentliga Samverkan (The Financial 
Private-Public Collaboration) 

BiR Betalningar i Realtid (Payments in Real Time) 

ACH Automated Clearing House 

RIX Swedish Central Bank Payment System  

SME Small and Medium Enterprises 

PSP Payment Service Provider 

NPA Nordic Payments Area 

IPFA International Payments Framework Association 

SBA Swedish Bankers’ Association 

BIC Bank Identifier Code 
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PSD Payment Services Directive 

EDIFACT Electronic Data Interchange for Administration, Commerce and 
Transport 

FTE Full-Time Equivalent 

ICT Information and Communications Technology 

XSD XML Schema Definition 

DTD Document Type Definition 

 

For a more detailed glossary, please refer to Appendix in Sveriges Riksbank (2013b).  
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