
MONETARY POLICY & THE ECONOMY Q1– Q2/22	� 47

From SEPA to the digital euro:  
payments past, present and future

Johannes Asel, Simone Mingione, Petia Niederlaender, Georg Nitsche1

Refereed by: Alfred Taudes, Vienna University of Economics and Business

This paper investigates the increasing importance of electronic retail payments for the euro 
area economy, including Austria. Looking back 20 years, we address payments-related devel-
opments and regulatory aspects and summarize recent studies and empirical data on selected 
economies that underline the growing importance of electronic retail payments systems for 
competitiveness and economic growth. Specifically, we analyze changes in payment behavior 
over time, most recently under pandemic conditions. Furthermore, we discuss the role of 
European players in the electronic retail payment value chain and outline success factors for 
electronic payment systems. Against this backdrop, we provide an outlook on the potential 
developments of electronic retail payments in the euro area, 15–20 years ahead. We present 
the most likely baseline scenario and an alternative scenario, and discuss related policy impli-
cations and possible solutions, such as the introduction of a digital euro. An annex offers a 
comprehensive overview of key characteristics of retail payments processes and systems.
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Effective and efficient as well as safe and resilient, electronic payment systems are 
undisputedly one of the critical backbones of modern market economies all around 
the globe. After all, we rely on such systems to transfer value between financial 
institutions in a secure and efficient manner, facilitate capital flows and investments, 
enable citizens and companies to purchase goods and services and governments to 
collect and make payments without the involvement of cash (Humphrey, 2019). 

Due to the increasing globalization and digitalization of economic activities and 
the accompanying significant changes in customer preferences, the share of elec-
tronic transactions in the euro area, including Austria, has grown steadily relative 
to cash in recent years. Twenty years after the introduction of euro cash, electronic 
payment systems are more important than ever as the financial plumbing of the 
euro area’s market economies, highlighting the important roles of payment systems 
for the financial stability and strategic autonomy of all euro area and EU countries. 

In this paper, we seek to answer the following questions: How have innovations 
and regulations impacted retail payment systems in Europe within the past 20 
years? (Section 1.) What is the role of retail payments for the EU economies? 
(Section 2.) How has COVID-19 impacted customer and payment behavior in Europe 
and Austria? (Section 3.) What is the role of European players in the retail payment 
chain? (Section 4.) What are the likely scenarios for Europe’s future retail payments 
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architecture (Section 5, which concludes the paper). On top of that, an annex pro-
vides an overview of today’s payment systems infrastructures and services.

1 � How have innovations and regulations impacted retail payment 
systems in Europe within the last 20 years? 

As a yardstick for analyzing the impact of innovation in payments on European 
economy, let us first emphasize the benefits retail payment systems are expected to 
provide. As put forward by Scott (2014, p. 69), the seven desirable benefits of retail 
payment systems are: “(1) finality and reversibility; (2) universality (ability to use 
at point of sale (POS) and remotely); (3) recordkeeping; (4) liquidity (maximizing 
interest earning assets); (5) security and safety; (6) financial inclusion and access; 
and (7) fungibility and ease of use.” Technological progress, financial innovation 
and changing consumer preferences have raised the importance of points (6)  
and (7) – access and ease of use – in particular. New market entrants foster inno-
vation but also create lock-in effects and barriers for competition through the net-
work effects they generate. Here is where the need for regulation comes in.

1.1  Twenty years of innovation in payments

Without any doubt, technological innovations over the past 20 years have hugely 
changed the payments landscape in Europe and beyond. Payments have been and 
continue to be the activity affected most by technological innovation (Petralia et 
al., 2019). In recent years, new payment methods, numerous new platforms and inter
faces have been developed and innovation is ongoing (Bech and Hancock, 2020).

Developments before the year 2000

If we look into the history of payment methods, cash has long been the predominant 
method of payment. When newly emerging plastic, credit and debit cards supple-
mented the cash-dominated payment landscape from 1950 onward, retail pay-
ments in particular started to become more diverse. The biggest game changer in 
this process has been the development of the internet – the networking infrastruc-
ture that connects devices together2 – from 1960 onward, which opened the door 
for online shops and online payments. Early milestones (figure 1) include the first ever 
electronic business-to-business (B2B) transaction made in 1981 (Cashbook, 2020).

In 1990, the World Wide Web 
(Web 1.0) came into being as a way of 
accessing information through the me-
dium of the internet. The World Wide 
Web started as a proposal for a “hypertext 
project,” the idea being to link up large 
bodies of data to grant universal access to 
them (Berners-Lee and Cailliau, 1990). 
Figure 2 below gives a brief overview of 
the most important payments-related 
developments between 1994 and 1999.

2	 See A short history of the internet | National Science and Media Museum.

Beginnings of the internet (1980–1989)

Figure 1

Source: Authors’ compilation (photos from OeNB and ZDNet).
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With the founding of Amazon in 1994, the era of customer online payments 
started. Also in 1994, the quick response code (QR code) was developed, by the 
Japanese automotive company Denso Wave, as the next generation of bar codes for 
accessing online information through scanning.3 In 1996, Nokia developed the first 
smartphone, which would usher in the mobile payments revolution. In 1997, US 
Mobil gas stations started to use “Speedpass,” the first ever contactless payment 
system. It ran on contactless payment devices that clipped onto a key ring (NFC, 
2017).

Another milestone in the history of payments was the incorporation of Google 
and PayPal in 1998. While Google did not start to provide payment services until 
2015, PayPal was founded on the very promise of low-cost, almost effortless digital 
payments for consumers and businesses. The founders’ idea was to convince custom-
ers to share their emails, banking, and credit card information in return for fast, 
low-cost payments. Today, PayPal services are available in more than 200 markets 
worldwide (PayPal, 2022).

The creation of the euro area and the changeover to the euro as the common 
currency of the euro area economies in 1999 went hand in hand with the creation 
of the high-value payments system TARGET, which also became operational in 
1999 (ECB, 2004). TARGET was meant to further stimulate economic activity, 
European integration and stability, and designed to ensure safe and efficient pay-
ments between national central banks of the euro area. Ultimately, it became the 
first payments system to exchange final, real-time payments between companies in 
Europe. 

1999 was also the birth year of peer-to-peer (P2P) technology. Within a P2P 
network, the “peers” are computer systems which are connected to each other via 
the internet. P2P would later play an important role in the rollout of nearfield 
communication (NFC) payments.

In 2000, the Internet of Things emerged, which refers to the growing network 
of noncomputing devices that are engineered to be able to connect and exchange 
data over the internet.4

3	 History of QR Code | QRcode.com | DENSO WAVE and Sorensen (2021).
4	 Internet of Things (IoT) | SUSE Defines.

Payments in the context of Web 1.0 (1990–1999)

Figure 2

Source: Authors’ compilation (photos from LogosMarken, Newsfeed, OeNB, Tagesspiegel, Wikimedia and Wikipedia).
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Developments after the year 2000
What came after 2000 was a whole new generation of the web, or Web 2.0 (Pacelt, 
2021). Figure 3 below gives a brief overview of the most important developments 
between 2002 and 2008, as outlined below (electronic payments-related legislation 
at the EU level is addressed in table 1).

In 2002, the development of NFC technology marked a technological break-
through for electronic payments. NFC is a radio frequency identification technique 
(RFID) used for the electronic exchange of data. Yet, it took until 2013 for NFC 
to be used for contactless payments. More recently, NFC became particularly pop-
ular during the COVID-19 pandemic (see section 4). 

Social media services, in particular Facebook, have almost become a synonym 
for Web 2.0. Facebook, which was founded in 2004, has its own peer-to-peer pay-
ment tool: In addition to its chat function, the Facebook messenger can also be 
used for sending and receiving funds (Cautero, 2021). Another important innova-
tion of the Web 2.0 era was the video portal YouTube, which was officially launched 
in 2005 and has been a Google subsidiary since 2006. 

With the further development of smartphones and the introduction of Apple 
smartphones in 2007, payment behavior was lifted to a new level – now, people 
were able to pay directly via their smartphones without using a PC. This was the 
beginning of m-commerce, driven by the specific properties that made mobile 
phones particularly suitable for processing payment transactions, their ease of 
handling and their high prevalence in the population (Pacelt, 2021). 

The transition to Web 3.0 was marked by the development of the blockchain 
technology in 2008, which constitutes the technical basis for crypto assets such as 
bitcoin. A blockchain is a continuously expandable list of records in individual blocks 
and an application of distributed ledger technology (DLT). A financial blockchain 
is defined as “an open, distributed global ledger that can record transactions be-
tween two parties efficiently and in a verifiable and permanent way” (Cashbook, 
2020). What the web does for the exchange of information, the blockchain does 
for the exchange of value.5 Therefore, the blockchain is also referred to as the 
“Internet of Value” (Bundesverband ITNM, 2016). 

5	 Difference Between Internet of Things and Internet of Value | Difference Between.

Payments in the context of Web 2.0 (2000–2008)

Figure 3

Source: Authors’ compilation (photos from Content-Manager, GoogleWatchBlog, iStock, OeNB, Omnisecure, Wikimedia and Wikipedia).
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Figure 4 above gives a brief overview of the most important developments 
between 2009 and 2015, as outlined below (electronic payments-related legislation 
at the EU level is addressed in table 1).

Bitcoin, the world’s first and strongest crypto asset, was developed in 2009. It 
was designed as a decentralized accounting system in which payments are crypto
graphically legitimized and proceed peer to peer, that is to say without the need for 
intermediaries such as banks and without the need for a bank account – unlike 
more recent digital currency designs, such as the digital euro that the Eurosystem 
is in the process of exploring.

An important technological phase with a positive influence on m-commerce in 
particular followed in 2013 with the development of beacons and biometric touch. 
A beacon is a small Bluetooth device that transmits signals that other devices like 
your smartphone can see. Biometric touch, the use of electronic fingerprint recog-
nition (Touch ID), was established by Apple in 2013 for unlocking devices. By now, 
both Apple Pay and Google Pay, but also most banking institutions, use Touch ID 
for payments authentication. 

Launched in 2015 as an integrated platform for processing securities against 
central bank money, TARGET2-Securities (T2S) revolutionized securities settle-
ment in Europe by bringing to an end complex cross-border settlement procedure 
and the difficulties caused by different settlement practices among countries (ECB, 
2022a).

The next paradigm shift, to Web 4.0, started in 2017. Figure 5 below gives a 
brief overview of the most important developments since 2017, as outlined below.

Payments in the context of Web 3.0 (2009–2016)

Figure 4

Source: Authors’ compilation (photos from Deutsche Bundesbank, Ocdn, OeNB and Wikimedia).
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Web 4.0 is known as the symbiotic web and characterized by a blurring of the 
boundary between human minds and machines (Pacelt, 2021). Web 4.0 will bring, 
for instance, virtual reality meetings and artificial systems communicating the way 
humans do using natural language.6

The need for real-time interaction in social and economic terms created the 
trend toward instant payments systems. The first real-time payments system estab-
lished in Europe was Faster Payments System (FPS) introduced in the UK (2008), 
followed by Swish in Sweden (2012), MobilePay in Denmark (2013) and Vipps in 
Norway (2015). In 2017, RT1 and in 2018 TIPS (TARGET Instant Payment Settle-
ment) Systems were launched as the first pan-European instant payments systems 
(OeNB, 2022a). TIPS enables payment service providers to offer fund transfers to 
their customers in real time and around the clock, every day of the year. TIPS was 
developed as an extension of TARGET2 and settles payments in central bank 
money – in euro only at the time of writing, but other currencies can be supported 
as well. TIPS was scheduled to begin settling instant payments in Swedish krona as 
of May 2022 (ECB, 2022b).

Yet, instant payments have been no effective substitution for cards payments at 
the point of sale because some issues remain unresolved, in particular payment 
initiation and requests for payment (also referred to as pull payments, in contrast 
to push payments). 

In June 2021, the SEPA Request-to-Pay (SRTP) rulebook became effective, 
paving the way for from-account payment solutions at the point of sale (see annex). 
Growing SRTP use for real-time payment initiation is set to bring benefits for 
trade merchants, banks, acquirers, billers and consumers. 

1.2 � History of European payment directives and regulations over the last 20 years

Regulatory action to tighten and harmonize payment regulations on the European 
level has had the single greatest impact on payments in the last 20 years, with 
heightened requirements driven by changing payment behavior as well as two key 
events. 

The first event were the attacks of September 11, 2001, that led to increased 
monitoring for banks of anti-money laundering (AML) and terrorist financing 
(EC, 2022a). The second event was the global financial crisis starting in 2008, 
which resulted in regulations such as Basel III introduced to help restore the balance 
in perceived risk versus confidence in leveraged institutions. These two regulations 
also marked the beginning of the continuous need for banks to adapt to new require-
ments and dedicate significant resources to compliance (Hocking, 2018), in line 
with the emerging regulatory framework (see table 1).

6	 See Story of the Internet. From Web 1.0 to Web 4.0 - Botland.

Table 1

Electronic payments-related legislation at the EU level

Regulation/ directive Scope/objectives

Payment Services Directive (PSD I) The PSD I, which was created to foster a more integrated EU payments 
market, entered into force in December 2007. The directive aimed to 
increase competition and participation in the payments industry, including 
nonbanks, and to create a level playing field by harmonizing consumer 
protection and the rights and obligations for payment service providers 
and users (EC, 2022b). The PSD I was updated in 2009 and 2012.

Single European Payments Area (SEPA) In 2014, SEPA was implemented in Europe. SEPA refers to the common 
payments area of 36 European countries, including all 27 EU countries 
plus the EFTA countries Iceland, Liechtenstein, Norway and Switzerland 
as well as Andorra, Monaco, San Marino and Vatican City. SEPA enables 
customers to make cashless euro payments in an easy, efficient and safe 
way from just one account by using harmonized payment instruments 
(OeNB, 2022b). 

Payment Services Directive II (PSD II) In 2015, the PSD I was replaced by the PSD II. Next to enhanced security 
requirements, the update also included enhanced data protection (Cash-
book, 2020). The new rules are intended to better protect banks from 
fraud when their customers pay online, promote the development and 
use of innovative online and mobile payments, and make cross-border 
payment service providers in Europe more secure (EC, 2015). The PSD II 
is also intended to strengthen financial start-ups (“fintechs”). 

Regulation on electronic identification,  
authentication, and trust services (eIDAS) 

While working on the PSD, the European Commission also made efforts 
to develop a comprehensive European identity (eID). The outcome was a 
regulatory framework, adopted in 2014, that was to enable all European 
citizens to use digital identification services across the EU. By September 
2018, it was mandatory for every member state to make the service 
available. However, only 19 member states have introduced an eID to 
date, and not all eIDs are compatible.

5th Money Laundering Directive  
(AMLD V)

The AMLD V was published on June 19, 2018. By end-November 2021, all 
EU member states except Ireland and the Netherlands had reported full 
implementation. However, infringement procedures were launched 
against 21 EU member states for the lack or delay of notification of 
national transposition measures. The AMLD V directive focuses not only 
on sanctions but also on the redesign of the know-your-customer 
processes to meet the standards and procedures proposed by the AML 
and eIDAS regulations (EC, 2020).

Regulation on crypto-asset markets (MICA) As part of the digital finance strategy, the European Commission 
proposed MICA in September 2021. The regulation supports regulatory 
safety, enhancing investor protection, innovation, competition and market 
integrity, reducing market fragmentation and increasing financial stability 
regarding stable coins. In its proposal, the European Commission differen-
tiates between crypto assets already covered by EU regulations and assets 
currently exempt from these regulations. For the latter, including stable 
coins, the European Commission foresees stringent rules for issuers or 
companies applying for permission to offer services within the common 
market (EC, 2020).

Regulation on a European  
digital identity (EUid)

Furthermore, in June 2021, the European Commission proposed a 
European digital identity (eID) framework. In the future, all citizens and 
companies should be able to provide proof of their identity, pass on 
documents in electronic form using an eID wallet and use Europe-wide 
online services (EC, 2020 and BKA, 2021).

Source: Authors’ compilation.

https://botland.store/blog/story-of-the-internet-from-web-1-0-to-web-4-0/
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1.3  Outlook

In the years ahead, the focus in Europe will be on the design and implementation 
of the digital euro, and on better facilitating cross-border payments and imple-
menting data-reach payment formats such as ISO 20022 to support the digital 
transformation and the emergence of machine-to-machine payments. 

The investigation phase of the ECB’s digital euro project is scheduled to run 
until October 2023. The Governing Council will then decide whether to move to 
the next phase, which would involve the development of integrated services as well 

Web 4.0 is known as the symbiotic web and characterized by a blurring of the 
boundary between human minds and machines (Pacelt, 2021). Web 4.0 will bring, 
for instance, virtual reality meetings and artificial systems communicating the way 
humans do using natural language.6

The need for real-time interaction in social and economic terms created the 
trend toward instant payments systems. The first real-time payments system estab-
lished in Europe was Faster Payments System (FPS) introduced in the UK (2008), 
followed by Swish in Sweden (2012), MobilePay in Denmark (2013) and Vipps in 
Norway (2015). In 2017, RT1 and in 2018 TIPS (TARGET Instant Payment Settle-
ment) Systems were launched as the first pan-European instant payments systems 
(OeNB, 2022a). TIPS enables payment service providers to offer fund transfers to 
their customers in real time and around the clock, every day of the year. TIPS was 
developed as an extension of TARGET2 and settles payments in central bank 
money – in euro only at the time of writing, but other currencies can be supported 
as well. TIPS was scheduled to begin settling instant payments in Swedish krona as 
of May 2022 (ECB, 2022b).

Yet, instant payments have been no effective substitution for cards payments at 
the point of sale because some issues remain unresolved, in particular payment 
initiation and requests for payment (also referred to as pull payments, in contrast 
to push payments). 

In June 2021, the SEPA Request-to-Pay (SRTP) rulebook became effective, 
paving the way for from-account payment solutions at the point of sale (see annex). 
Growing SRTP use for real-time payment initiation is set to bring benefits for 
trade merchants, banks, acquirers, billers and consumers. 

1.2 � History of European payment directives and regulations over the last 20 years

Regulatory action to tighten and harmonize payment regulations on the European 
level has had the single greatest impact on payments in the last 20 years, with 
heightened requirements driven by changing payment behavior as well as two key 
events. 

The first event were the attacks of September 11, 2001, that led to increased 
monitoring for banks of anti-money laundering (AML) and terrorist financing 
(EC, 2022a). The second event was the global financial crisis starting in 2008, 
which resulted in regulations such as Basel III introduced to help restore the balance 
in perceived risk versus confidence in leveraged institutions. These two regulations 
also marked the beginning of the continuous need for banks to adapt to new require-
ments and dedicate significant resources to compliance (Hocking, 2018), in line 
with the emerging regulatory framework (see table 1).

6	 See Story of the Internet. From Web 1.0 to Web 4.0 - Botland.
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nonbanks, and to create a level playing field by harmonizing consumer 
protection and the rights and obligations for payment service providers 
and users (EC, 2022b). The PSD I was updated in 2009 and 2012.
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customers to make cashless euro payments in an easy, efficient and safe 
way from just one account by using harmonized payment instruments 
(OeNB, 2022b). 
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requirements, the update also included enhanced data protection (Cash-
book, 2020). The new rules are intended to better protect banks from 
fraud when their customers pay online, promote the development and 
use of innovative online and mobile payments, and make cross-border 
payment service providers in Europe more secure (EC, 2015). The PSD II 
is also intended to strengthen financial start-ups (“fintechs”). 
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to develop a comprehensive European identity (eID). The outcome was a 
regulatory framework, adopted in 2014, that was to enable all European 
citizens to use digital identification services across the EU. By September 
2018, it was mandatory for every member state to make the service 
available. However, only 19 member states have introduced an eID to 
date, and not all eIDs are compatible.
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(AMLD V)
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EU member states except Ireland and the Netherlands had reported full 
implementation. However, infringement procedures were launched 
against 21 EU member states for the lack or delay of notification of 
national transposition measures. The AMLD V directive focuses not only 
on sanctions but also on the redesign of the know-your-customer 
processes to meet the standards and procedures proposed by the AML 
and eIDAS regulations (EC, 2020).

Regulation on crypto-asset markets (MICA) As part of the digital finance strategy, the European Commission 
proposed MICA in September 2021. The regulation supports regulatory 
safety, enhancing investor protection, innovation, competition and market 
integrity, reducing market fragmentation and increasing financial stability 
regarding stable coins. In its proposal, the European Commission differen-
tiates between crypto assets already covered by EU regulations and assets 
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as testing and possible live experimentation of a digital euro. This phase could take 
around three years.7 

With technological change and enhanced cross-border payment systems, subject 
to enhanced security and data protection, payments will become cheaper and 
faster. A promising project in this context is Nexus, a model developed for connect-
ing instant national payment systems into a cross-border platform. Nexus is a joint 
effort of the BIS Innovation Hub, Banca d’Italia, the central bank of Malaysia, BCS 
in Singapore and PayNet in Malaysia. The project has already moved to the testing 
phase, connecting the payment systems of Singapore, Malaysia and the euro area in 
order to provide an experimental proof of concept.8

2  What is the role of retail payments for the EU economies?
As argued by Yves Mersch, a former ECB Director, retail payments systems make 
trade easier, increase competition and innovation, foster financial integration and 
inclusion and complete the single currency project. Furthermore, retail payment 
systems facilitate the four freedoms of the European Union i.e. free movement of 
people, goods, services and capital (Mersch, 2014).

According to an ECB study from 2009, banks in countries with more devel-
oped retail payment services perform better – both in terms of their accounting 
ratios and their profit and cost efficiency (Hasan et al., 2009). Due to ease of use, 
scalability – almost no incremental costs per additional unit – and security, retail 
payment systems increase competition and innovation by tailoring services toward 
user preferences and enable e-commerce and m-commerce to thrive. Among all 
available payment instruments, card payments have been found to be most wide-
spread. This is also confirmed by Scott (2015), who looks into five retail payments 
instruments, i.e. cash, checks, payment cards, automated clearing house transfers 
and virtual/digital currencies. His study finds debit and credit cards to be highest 
in demand, based on a detailed set of characteristics covering diverse interests and 
objectives of parties involved in payment systems, e.g. finality and reversibility, 
universality, etc.

2.1  Resilience and financial stability over the cycle

Intuitively, the argument that diversifying the sources of banking income, to include 
commission income, should insulate bank balance sheets better from credit cycle 
risks has some merits. This “conventional wisdom” was supported by early academic 
research and sustained by newer research. However, Baselga-Pascual et al. (2018), 
while showing that income diversification increases profitability, do not find a signif-
icant relationship between revenue diversification and bank risk. They analyzed a 
large sample of euro area banks across the time period of 2000 to 2012, covering 
two major economic downturns, the first following the burst of the dotcom bubble 
and the second after the collapse of Lehman Brothers. 

The simplified argument that the use of electronic payments fosters financial 
stability is the following: as efficient and safe electronic payment instruments are 
easier, smoother and faster to use, they should ideally act as a catalyst for quicker 
responses to changing economic circumstances. From a policy standpoint, electronic 

7	  See FAQs on the digital euro (europa.eu).
8	  See https://www.bis.org/about/bisih/topics/fmis/NEXUS.htm.

https://www.ecb.europa.eu/paym/digital_euro/faqs/html/ecb.faq_digital_euro.en.html
https://www.bis.org/about/bisih/topics/fmis/NEXUS.htm
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means of payments should have a higher influential impact on the economic behavior 
of individuals than traditional payment instruments. 

In consequence, economic recoveries should happen faster, contractions should 
be shallower and reverberations on the economy as a whole less harsh. Therefore, 
the use of more efficient instruments of payment also increases financial stability. 

Initial evidence from the first rounds of COVID-19 lockdowns seems to support 
this argument. After a couple of weeks, demand for cash recovered to normal levels 
as people experienced uninterrupted consumption, having switched to internet 
orders and delivery services and NFC payments, with almost no fraud incidents.9 
Observation supports the argument of a higher economic resilience due to lower 
execution risks of payment processes. However, we are not aware of conclusive 
academic research on this issue. 

2.2  Strengthening competition and growth potential

In an international study, Moody’s (2016) analyzed the impact of electronic pay-
ments on economic growth based on macroeconomic data for 70 countries making 
up 95% of global GDP. The study suggests that in the period under review, from 
2011 to 2015, higher card usage contributed approximately 0.1% of global GDP, or 
USD 296 billion. The impact of electronic payments on GDP increases with elec-
tronic payments penetration rates. Furthermore, increased electronic payments 
raise efficiency as transaction costs decline and convenience for customers and 
business rises. Moody’s assumed that a higher share of electronic payments also 
improved government tax collection through more transparent transactions and 
increased financial inclusion.

The chart below shows the share of cash in payments in seven different coun-
tries in 2006 compared to 2016 (IMF, 2019). 

This analysis does not imply that there is a causal relationship between a higher 
share of electronic payments and, ceteris paribus, higher GDP growth. While 
China successfully increased its GDP 2.5 times as the use of cash declined from 
54% to only 18% in the observed ten years, Denmark did not see a corresponding 
nexus in economic growth when its cash share use dropped from 47% to 24%. 
This misalignment does not come as a surprise, considering the differences of the two 

9	 As in other countries, the limit for Austrian NFC payments was increased for convenience to EUR 50 per transaction.
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countries e.g. in geographic size, number of inhabitants, level of economic develop-
ment and education. 

A rough comparison of assumingly economically more similar countries like 
Denmark, Germany and Netherlands shows kind of similar developments in GDP 
(+29%, +41% and +31%, respectively, from 2006 to 2016) but widely diverging 
cash share levels. In fact, looking at these three countries, the counterargument 
could be made that Germany, the country with the highest cash share in 2006 and 
2016 among the three by a margin, also posted higher GDP growth rates (+10% 
over Denmark and +12% over the Netherlands).

In conclusion, based on the above research, we cannot deduce a substantial and 
durable statistical relationship between electronic payments and GDP development. 
Nevertheless, the qualitative and intuitively convincing arguments of higher efficiency, 
increased velocity of money, lower transaction cost and higher convenience, i.e. 
higher productivity and higher consumer satisfaction, should not simply be discarded. 
The results from the analysis may be skewed due to characteristics of business cul-
tures and habits of countries and pricing differences of payments instruments at 
end-customer level.

2.3  Financial inclusion 

A study on Latin America and the Caribbean published by the Bank for Interna-
tional Settlements (BIS) suggests that electronic payments “represent a highly 
potential instrument for fostering financial inclusion as individuals and firms inter-
act in the economy via the payments they make to each other through different 
instruments and channels” (Morales Resendiz, 2017). Likewise, experts of the 
United Nations Conference on Trade and Development (UNCTAD) say that mobile 
money holds the key for financial inclusion in underbanked Africa (UNCTAD, 
2018). It is open for discussion whether these findings hold true for developed 
geographies like the European Union or the United States. One argument for it is 
that mobile devices – increasingly the entrance gate for ever more services – are so 
ubiquitous and cheap that even economically weak individuals can afford them. 
However, the instruments to use services, e.g. mobile devices, are not the only 
factor that counts for financial inclusion. Therefore, the general case cannot be 
made in the end. 

2.4  Future role of retail payment systems

In the future, retail payment systems might increasingly take on the role of a catalyst 
stimulating the generation of new services, enhancing productivity and efficiency, 
and alleviating consumer satisfaction. Essential to this idea is the integrating role 
of retail payment systems, as they are centrally located in the ecosystem of eco-
nomic transactions. 

Crucial for achieving the promises is a frictionless user experience for end con-
sumers, reducing the number of interaction requirements, currently clicks. Furthermore, 
subject to consumer consent, insights can be gained from the integration of customer 
loyalty in the payment process and exploration of the vast data volume generated.

Due to their central role in human interaction, payment systems could bring a 
higher quality of life to people. Because of technological advancements, these benefits 
can be achieved on an unprecedented scale and speed and at incomparably low 
costs. Challenges remain, however, with regard to privacy, data protection, safety 
and financial inclusion.
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3 � How has COVID-19 impacted customer and payment behavior in 
Europe and in Austria?

The COVID-19 pandemic that dominated developments in 2020 and 2021 has also 
significantly changed both consumer and payment behavior. With travel and con-
tact restrictions imposed across Europe, people in Austria likewise experienced 
full lockdowns that paralyzed large parts of the economy and led to an economic 
downturn while increasing the public debt burden. 

The pandemic, inter alia, also sped up the digitalization process, bringing forward 
changes that would otherwise have taken years to come. According to McKinsey’s 
“Digital Sentiment Survey 2021” for Germany (McKinsey, 2021), the pandemic 
accelerated the use of digital channels across Europe by an average of 13% across a 
wide range of areas. Around 80% of European consumers with internet access 
used digital services in the last six months, and around 74% of respondents in 
Austria reported to prefer digital channels. The McKinsey study shows that across 
Europe, after the digital push caused by the pandemic, digital usage is slowly 
declining again and preparing for a “new normal” – those who used more physical 
channels before the pandemic will do so again once the pandemic is over. At any 
rate, digitalization as a driving factor in electronic payment transactions has also 
strongly impacted payment behavior during the pandemic. 

For a detailed analysis of the COVID-19 impact, we will use the data from the 
payments surveys conducted by the Oesterreichische Nationalbank (OeNB) in 
2020/21 (see box 1).

Box 1

OeNB surveys on payment behavior in Austria

In addition to surveys conducted every other year on the payment behavior of people in 
Austria, the OeNB has been running payment diary surveys at four-year intervals since 1996. 
Both types of surveys are carried out by the Institute for Empirical Social Research (IFES) on 
behalf of the OeNB. In both surveys, respondents – women and men over the age of 15 – are 
interviewed via questionnaire. In the payment diary survey, participants are also asked to keep 
track of their payments during the survey period. The results on the payment behavior of people 
living in Austria are representative in terms of age, gender and region. 

The OeNB’s payments surveys 2019 and 2021 were conducted without additional pay-
ment diary entries in the second half of the year, with interviews of around 1,400 people each. 
In 2019, the payments survey interviews were made from September to late October 2019. In 
the gap year between the 2019 survey and the 2021 survey, the OeNB conducted a payment 
diary study, which started in early September 2020 but was extended to April 2021 (with 
interruptions). For the payment diary study, a total of 2,552 people were interviewed, almost 
half of whom (1,260) completed the payment diary for seven days. In view of contact restrictions 
from mid-November 2020 and the increasing number of infections in Austria, face-to-face 
interviews were unlikely to be a stable option at some point. From February 2021 onward, the 
data were therefore collected through telephone surveys, with the diaries being sent by post 
(Dorfmeister et al., 2022). The payments survey 2021 interviews were carried out in the period 
from November until December 2021. Due to ongoing pandemic-related restrictions, this survey 
was conducted mainly online (80%) or through telephone interviews. 
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In the payment diary survey 2020/21, respondents were asked whether their 
payment behavior at the point of sale had changed during the pandemic, since mid-
March 2020. Around one quarter responded that they had adjusted their payment 
behavior during the pandemic, while 70% said they had not. The payments survey 
in the 2nd half of 2021 again found only 22% of those surveyed to have changed their 
payment behavior, while 70% responded that they had not changed their behavior. 

Ultimately, COVID-19 has accelerated the trend towards cashless payments, 
but it did not mark a pivotal change. The perceived risk of infection – 69% of the 
respondents interviewed in 2021 believe that the risk of infection is lowest for con-
tactless payment cards, mobile phones and other devices or instruments that do not 
require a PIN entry – accelerated existing digital trends, but the trend was not 
sustained. Only 26% of Austrians said that they were making contactless card pay-

ments without entering a PIN or signature 
more often than before the outbreak of 
the COVID-19 pandemic (IFES, 2021).

3.1 � Cash as the optimal means of 
payment at the point of sale

The results show that cash is still domi-
nating payments at the point of sale in 
Austria, yet contactless card payments 
have gained massively in importance. In 
2021, 65% of those surveyed in Austria 
fully aligned with the idea of cash being 
the optimal means of payment. This fig-
ure has been pretty stable in recent 
years. At the same time, the percentage 
of those who tend to see cash as fairly op-
timal (“rather agree”) decreased from 
29% in 2020 to 21% in 2021. 
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Overall, the pandemic seems to have increased the trend toward card and cash-
less payments among consumers. While in 2019 most respondents (94%) said they 
owned one or more payment cards and 93% stated that they had a debit card with 
a payment function, 69% confirmed that they had already made a contactless pay-
ment (not distinguishing between amounts under or over EUR 25) (IFES, 2021). 
In 2020, 97% of the respondents had at least one payment card; in most cases this 
was a debit card (94%). Point-of-sale transactions with debit cards in 2020 show a 
proportional increase from 10% to 27% compared to 2019. In contrast, credit 
cards facilitated only 2% of point-of-sale payments in 2020. 

Ownership of NFC-enabled debit cards and knowledge of how to use them also 
increased significantly from 31% (2019) to 84% (2020). In 2020, 77% of 60-to-
69-year-olds confirmed having an NFC-enabled ATM/debit card. Since 2017, only 
ATM/debit cards with NFC capability have been issued (IFES, 2020–2021). The 
higher response rate for NFC-enabled cards can also be attributed to the decision 
of Austrian banks, together with the Chamber of Commerce, to raise the limit 
from EUR 25 to EUR 50 for contactless card payments without entering a PIN, as 
recommended by EBA (EBA, 2020). 

3.2  E-/M-commerce

The share of people in Austria who have used the internet for consumption pur-
poses increased steadily over the last two decades from 13% (2002) to 86% (2021) 
according to the OeNB’s payments survey. This is in line with the general trend of 
the growing share of e-commerce.

In the last 12 months, many respondents (51%) shopped online but not more 
frequently than in the previous months. The majority of internet purchases were 
made from large international online platforms such as Amazon (43%). In 2020, 
62% of those surveyed stated that they had bought or paid for something online in 
the last 12 months. The amount varies between over 80% in the group of under 
30s and in the 70+ age group. A quarter (27%) of those surveyed said they had 
never bought anything on the internet. Around a third of those surveyed stated 
that they had bought significantly (11%) or slightly (19%) more online since the 
beginning of the pandemic. 

When asked which means of payments were used for online purchases in the 
last 12 months, the following were mentioned most frequently: credit cards (54%), 
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PayPal (45%), ATM/debit cards (40%), Klarna instant transfers (40%), prepay-
ment via online banking (25%), eps transfers (17%) and direct debit (16%). The 
least used methods have been cash-on-delivery (9%), Amazon Pay (6%), Apple Pay 
(4%) and Google Pay (2%). When comparing the figures for 2019 (56%) with 
those of 2021 (54%), credit card payments for online purchases have decreased by 2%. 

As depicted in chart 5, PayPal (+25 percentage points) accounted for the largest 
increase during the period from 2019 to 2021, followed by Klarna instant transfers 
(+13 percentage points) and eps transfers (+9 percentage points). With the Master-
card debit scheme introduced in 2019, debit cards can be used for online purchases 
more easily and more widely than debit cards featuring the Maestro scheme intro-
duced in 1991; the Austria-wide rollout took place in 2021. In 2021, 40% of those 
surveyed were already using the ATM/debit card for online purchases.

For most respondents (70%), the means of payment of choice for online/app 
purchases has not changed since fall 2020. 42% of those surveyed who bought 
something online in the last 12 months said they made the purchase on a mobile 
phone or tablet. More than half of the respondents (52%) who bought something 
on the internet via mobile phone in the last 12 months paid by credit card. Further, 
37% used their ATM/debit card, 31% Klarna instant transfers, 26% wallet solutions 
(such as Klarna, Google Pay or PayPal) and 16% used online banking transfers for 
payments via app. The least widespread payment solutions for app purchases were 
installment purchase (2%) and prepaid cards (2%) (IFES, 2021).

3.3  Outlook

Once the COVID-19 pandemic is over, we expect a “new normal” to set in, with 
digital usage slowly declining again. However, what will remain is the change in 
the payment landscape caused by the progress of technology. For example, crypto 
assets may gain in importance in the coming years – new versions will become 
faster, and mining will become easier. Currently, the demand for crypto assets in 
Europe is still rather low. As a part of the Study on the payment attitudes of con-
sumers in the euro area (SPACE), in 2020 only 3.6% of respondents reported having 
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access to crypto assets, such as bitcoin. 
The share is highest in Germany (7%) 
and Cyprus (7%). As with e-payment 
solutions and mobile payments, crypto 
assets are more popular among respon-
dents between 18 and 39 years old (6% 
of respondents in these age groups own 
crypto assets). Whereas e-payment 
solutions and mobile payments are dis-
tributed fairly evenly between men and 
women, 73% of the respondents who 
reported to have access to crypto assets 
were men (ECB, 2020, p. 64).

Although crypto asset ownership in 
Austria remains subdued, we see a 
slight increase (see chart 6). When par-
ticipants were asked in 2019 how great 
their interest in bitcoins or other crypto 
assets was, only 2% of respondents re-
ported to be holding bitcoins at the time and 1% of the respondents reported that 
they were holding other crypto assets. From 2019 to 2021, bitcoin holdings in 
Austria more than doubled from 2% to 5% (+3 percentage points). Holdings of 
other crypto assets in Austria even increased six-fold, from 1% to 6% (+5 percent-
age points). 

What remains is the challenge for Europe to stay competitive in the interna-
tional payments landscape. Not only will the payment methods change, but so will 
the actors in the industry. Many of the players are American companies such as 
PayPal or Google, who scale innovations quicker. Due to the investment and inno-
vations environment we have in Europe, the share of European solutions is cur-
rently declining. Although the Austrian banks are very well capitalized and could 
therefore play an important role, they lack innovations, especially in terms of pay-
ment solutions for merchants. As a result, Austrian and European banks may stand 
to lose revenues and market share or face disintermediation.

4 � What is the role of European players in the retail payments value 
chain?

In retail payments, the major distinction in the value chain is between front-end 
and back-end services (see annex). Whereas front-end services for retail payments 
address the needs of customers, i.e. payers and payees, back-end payment services 
are provided for intermediaries such as banking institutions in their function as 
account providers or payment scheme providers. 

With the creation of the Single European Payments Area (SEPA), the European 
Commission sought to remove remaining barriers for payments in Europe, causing 
domestic payments and payments between member states to be treated the same. 
One step toward the harmonization of the payments market was the harmonization 
of fees between domestic and cross-border payments between EU member states. 
Thus, value creation in payments was shifted from back-end payment services – such 
as payment data provision, payment delivery, processing, clearing and settlement, 
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booking and invoicing, respectively post-payment services such as investigation – 
toward front-end payment services, such as product design and payments selection 
(also called overlay services). New entrants such as PayPal and Apple Pay enhanced 
their offerings to provide a seamless user experience for smartphone users, build-
ing upon existing payments means and payments processes (card payments or 
from-account payments; see annex). 

An internal OeNB study, conducted with zeb10 in 2021, showed that the incum-
bent players such as banks and card schemes continue to dominate the value chain, 
capturing more than 85% of the revenues created in Austria, which is slightly below 
the EU average of 91%. Total payments revenues generated in 2020 in the EU 
amounted to EUR 2.1 billion or 3% of total payments revenues generated in the 
EU.11 Wallets and payment enablers (overlay services such as PayPal) do not play an 
important role, accounting for around 7% of payment revenues and leaving space 
for payment providers like PayOne or Ingenico. Only in the Netherlands did the 
payment enablers reach a more significant share with around 10% of payment rev-
enues. This can be attributed to the long history of overlay services provided to 
Dutch customers: iDeal, which today holds a 70% share of all e- and m-commerce 
payments, was launched as early as in 2006 as an online and e-commerce payments 
solution by a consortium of Dutch banks. Thus, the Netherlands are one of the few 
countries where PayPal’s share of e- and m-commerce is below 5%. 

Following current growth rates without considering the effects of further inno-
vations and market initiatives such as the implementation of request-to-pay or the 
European Payments Initiative (EPI),12 payment enablers will expand their revenues 
by more than 50% until 2028. Together with wallets, they will capture as much as 
15% of the value created by 2028. In turn, banks will lose at least 3% of their pay-
ments revenues, with payer (issuing) banks standing to lose almost twice as much 
in revenues from payments as the payee (acquiring) banks.

4.1  Value creation in payments – an example

In the example below, we will demonstrate the economics of value creation in pay-
ments and argue why changes may be in the offing. Let us look at the example of a 
tourist called Annika from Amsterdam purchasing a cappuccino and a Sachertorte 
for EUR 9.80 at a nice but fictitous Viennese café. See figure 6 for a short overview 
of all steps typically needed to process this retail payment transaction in the retail 
payments life cycle. 

10	https://zeb-consulting.com/en-DE.
11	 The data for the revenue analysis were taken from the ECB data warehouse for the year 2018 and extrapolated to 

2028 with a compound annual growth rate (CAGR) of 6.6%.
12	https://www.epicompany.eu. 
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First, Annika needs to choose a payment method other than cash from among 
the options available to the payee at the point of interaction, such as Bluecode13 or 
her debit or credit card. Let us assume that Annika opts for debit card payment 
using the wallet functionality of her smartphone. Once the waiter brings a mobile 
payment terminal to the table, Annika, whom we assume to use Apple Pay NFC 
proprietary technology on her iPhone, provides her debit card payment data with-
out needing to present her card at the terminal. All Annika had to do beforehand 
was activate the wallet function of her iPhone and link her Apple ID with her debit 
card payment data. For this to work, Annika’s bank also needs to be partner of 
Apple Pay. In other words, Apple Pay needs to have agreed to provide technical 
services for payment initiation and authentication, for which the bank pays fees.

As a next step, Annika’s payment data need to be verified and authenticated, 
which is done by Face ID provided by Apple as the payment enabler in our example. 
Once the payment data have been authenticated, they are delivered to Annika’s 
Dutch retail bank A, which also verifies and authenticates the payment to establish 
its legal and technical validity, checks the availability of the funds requested and 
then approves the transaction. After this process, a clearing and settlement process 
ensures that Annika’s payment is transferred from her bank A to the receiving 
bank B – the bank of the Viennese café. Bank B verifies and credits the café’s account, 
which will eventually find the payment amount on its account statements.

It is also interesting to see which stakeholders benefit from such a retail pay-
ment transaction. If Annika pays in cash, no transaction fees apply to the payer or 
the payee. Yet, Annika must make the effort of withdrawing cash and carry it, 
while the merchant needs to pay for cash collection, secure transport to the bank 
and insurance. In addition, no data about Annika’s consumer and payment behavior 
are created. 

However, if Annika uses her debit card to settle her invoice instead, several 
more stakeholders will benefit from this transaction. After all, this transaction 

13	 https://bluecode.com/.

Example of a cross-border retail payment within the euro area

Figure 6

Source: Authors’ compilation. 
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will generate not only fee revenues but also payment and consumer behavior data 
that are of high value for certain stakeholders. 

This simple example illustrates the complexity involved in cross-border retail 
payments. In this respect, retail payments markets can be understood as two-sided 
network markets that require a large-enough installed user base on both sides of 
the market to function efficiently and effectively (Weber et al., 2022).

From a European perspective, there are plenty of players involved in each of the 
steps described above. Nonetheless, international card schemes currently dominate 
the still largely fragmented national markets. Underlying payment infrastructures 
and schemes still remain organized along national borders but now face mounting 
challenges and fierce international competition in an increasingly dynamic environ-
ment at the customer interface.

Due to the limited network size in the respective home markets, interoperability 
and European and international reach are an issue. Therefore, the industry has also 
witnessed a range of cooperative payment initiatives with a dedicated European 
focus.

4.2  Success factors for retail payments systems

Based on the above insights, certain success factors for retail payments systems 
have become evident. We would summarize those success factors in the following 
four categories, three supply-side factors and one demand-side factor:

(1) Network effects – Payment markets are two-sided network markets that 
require a large-enough installed user base on both sides of the market, i.e. (i) exist-
ing infrastructure such as merchant terminals, mobile phones or bank accounts 
and (ii) existing user accounts such that payers and payees do not need to perform 

Eight archetypes1 involved in single and multiple payment value chains

Current players in electronic retail payments in Europe 

Figure 7

1 Note: Terms reflect a neutral description of the archetypes and are to be understood in a nontechnical and nonlegal way.
2 EBA Clearing and national central banks.
3 May also include majority of independent sales organizations and payment facilitators since they offer their services mainly to merchants.

Source: OeNB, zeb.
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an additional onboarding process. If an onboarding procedure is deemed neces-
sary, it should be fast and effortless.

(2) Standardization – payments solutions should involve common standards for 
authorization, messaging, risk mitigation, transaction transfer and the like. Also, 
a basic common service level must be in place, e.g. for payment guarantees, oper-
ational performance or transfer times. This would lower coordination costs, which 
are an issue given the network nature of the market.

(3) Reach or forced cooperation – payments are a “reach” business; without 
reach, payments services are perceived dysfunctional by users. Due to the market 
characteristics, cooperation is often vital, for example cooperation to build a com-
mon infrastructure or set necessary common standards. At the same time, such 
cooperation must not foreclose competitors or suppress competition when it comes 
to concrete product offerings to users. 

(4) Demand-side hygiene factors – characteristics of payment instruments often 
described in the choice-of-payments literature, such as speed, safety and security 
(Shin, 2009), ease of use and low costs (van der Heijden, 2002) as well as budgeting 
usefulness (keeping track of expenses), have become merely hygiene factors in mature 
markets. 

Another two factors may become crucial for creating a stronger European foot-
print in the retail payments value chain in the future:

(5) Governance – European payments autonomy has been promoted in recent 
years by the European Commission and the ECB. They argue that independent 
governance and autonomy ensure low risk and low cost for payments providers in 
the long run and guarantee customers safe and efficient payments solutions. The 
impact of payments autonomy on the economy has become most evident since Rus-
sia’s invasion of Ukraine. It can be assumed that customers will be willing to sub-
stitute “ease of use” for transparency, governance and autonomy of payments solu-
tions. The evidence of such customer behavior needs to be evaluated.

(6) Security and privacy – although data protection has a long track record in 
Europe, security and privacy is still not sufficiently explored, in particular with 
regard to customer behavior. Recent studies related to the digital euro provide ev-
idence that consumers may differentiate between privacy and “perceived privacy,” 
willing to provide access to data in exchange for “ease of use” if they believe to 
retain control over the process.

Based on those six factors and their possible development over time, we can 
create scenarios for the future of retail payments in Europe, considering policy 
decisions such as increased sanctions in cross-border payments, crypto-asset regu-
lation, and the introduction of the digital euro.

5 � Scenarios for Europe’s future retail payments architecture and 
conclusion

Electronic payments in Europe have proven to be reliable, secure and innovative 
within the last 20 years. They have been driven by customer demand and technology. 
While technological innovations were intended to make payment instruments 
more convenient at the time of transaction, regulations and central payments infra-
structures made electronic payments secure and reliable. The challenge for the 
next decade is to go beyond low costs and ease of use. Privacy, strategic autonomy, 
and sovereignty appear to be the major issues Europe will face.
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To develop policy implications for the payments market considering those issues, 
we built a baseline (most likely) scenario and an alternative scenario depicting an 
almost reverse outcome. The time frame of the scenarios is 15–20 years ahead. 

5.1  Baseline scenario 

The baseline scenario is the future we expect most likely to happen in the absence 
of any significant policy interventions or market initiatives. Over the next 15–20 
years, we expect the trend to an ever higher share of electronic payments of total 
payments in Europe to continue, as the examples of Sweden or Netherlands show. 
Considering different demographic mixes and (converging) customer preferences 
in Europe, we can expect a stable state at a volume of 65% to 70%. This will be 
propelled by a friction- and seamless payments experience, and a trusted and secure 
data ecosystem underpinned by new European and potentially global regulations 
really focusing on consumer wants and needs. 

Big tech and fintech will continue to lead the market, harvesting economies of 
scale and network effects of their solutions, with banks hopefully following the 
development. The latter will strongly depend on the cooperation abilities of Euro-
pean banks and their capability to raise joint investments, evaluate strategic options 
and align alongside common governance. Since innovation has proved to be a critical 
success factor for payments and ultimately for maintaining the customer relation-
ship, outsourcing innovation activities to technology providers and partners may 
not be a successful strategy in the long run. Innovative and protecting regulation 
will support more transparent products and services but will not be sufficient to 
prevent concentrations due to network effects.

Due to automation, mobile authentication for P2P payments but also for highly 
protected environments like lending processes, artificial-intelligence-enhanced 
validation processes, machine-to-machine payments and distributed ledgers scal-
ing up for wholesale transactions, overall productivity gains will be huge, and so 
will be the value to be captured with future payments solutions.

As we assume that the bias to cash in some European societies is strongly con-
nected to generational preferences, pivotal breaks would appear to be likely to 
occur once the babyboomer generations have entered retirement. This development 
could be hindered or stopped only by a major backlash, such as a major data secu-
rity problem or outright theft leading to heavy losses on the personal income state-
ment of individuals and thereby disrupting trust in electronic payment solutions.

We also expect the US dollar and the euro currency areas to converge regarding 
regulation and standardization in the area of payments due to similar expectations 
and approaches to key characteristics of privacy, transparency and validity. Though 
the approaches to innovation are different, we expect the US and the EU to take 
similar regulatory and supervising avenues in the upcoming consolidation phase of 
digitalization and its translation into products and services in the payments industry.

In this scenario, the role of central bank money as a payments instrument will 
decrease significantly, leaving space for market participants to capture part of the 
value generated by productivity gains and create business models of their own. 
Downside risks include the exclusion of vulnerable groups from certain payment 
services (digital divide), stronger exposure to threats (lack of crisis prevention 
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mechanisms) and loss of choice (alternatively higher costs for consumers). A possible 
solution to address those risks is the introduction of the digital euro as a retail central 
bank digital currency.

5.2  Alternative scenario

This scenario, from our perspective, depicts a dismal dystopia in which all major 
common European projects, including the euro, fail to deliver the desired results, 
with an ensuing loss of trust among European citizens. In such case, European nations 
will decide to push genuine “local” solutions. 

As trust in institutions diminishes, even the nation states themselves show 
cracks and are being questioned. In payments, consequently, decentralized innova-
tive solutions like privately issued crypto assets gain momentum. Fragmentation 
increases, trust in crypto assets overall grows while central bank money and bank 
money lose importance. Stakeholders shift significantly from regulated banking 
institutions and payment service providers toward unregulated global players – 
both individual and institutional. Transparency, governance, and security of pay-
ments systems decrease, impacting financial stability and the resilience of the 
economy, as examined in section 2.

5.3  Conclusion

To conclude, we assume that electronic payments will continue to capture an increas-
ing share of total payments in our economies. A rising share of electronic payments 
has the potential to unlock significant productivity gains and thus represents a 
great share of value, which can be captured by private market participants. The 
analysis of payment behavior in section 3 underscores this assumption. In addition, 
we tried to make a case for the major advantages of electronic payment means by 
looking at the technological development in recent decades, by analyzing studies 
which concentrate on economic efficiencies, banking resilience, financial inclusion 
and by elaborating on the value creation of a typical payment process in a Viennese 
café. 

For policymakers, today’s fragmented landscape consisting of tech-slow incum-
bents and highly innovative and highly profitable big techs as well as fast growing 
fintechs as challengers makes it difficult to come up with a one-design-fits-all policy. 
With rising geopolitical pressure, strategic payments autonomy and sovereignty 
move to the top of the agenda of European policymakers. Also, consumers may 
wish to trade “ease of use” for privacy, security and governance. This shift in cus-
tomer preferences will have to be explored in detail in the months and years ahead 
as it can provide a valuable foundation for future policies, offsetting lock-in effects 
of current big tech and fintech solutions.

In our research, we identified a lack of supporting academic studies regarding 
the economic value of electronic payment systems in different economies and various 
market conditions. In addition, there is currently no clear-cut descriptive catego-
rization of major payment markets along a number of characteristics, e.g. the USA, 
the EU, leading Asian markets and other geographies. Both could be very helpful 
as a base for further research studies and policy development. 
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Annex: Overview of today’s payment systems infrastructures and 
services

Electronic payment systems appear in many different forms and sizes, and new designs 
continue to emerge (Bech and Hancock, 2020). Figure 8 provides a basic classifi-
cation for electronic payment systems. In Europe, the major electronic payment 
systems services are based on underlying bank accounts.

Regarding the value of payments, we typically distinguish between wholesale 
and retail payments and payments systems:
–	 Wholesale payments are high-priority and typically large-value transfers made 

between financial institutions14 such as banks for their own accounts or on behalf 
of their customers. Wholesale payments are settled via dedicated interbank 
settlement systems like TARGET2, the Eurosystem’s real-time gross settlement 
(RTGS) system for euro-denominated payments. To be eligible to conduct 
wholesale payments, financial institutions need to hold accounts with RTGS 
providers. Balances on accounts with central banks are central bank liabilities 
and referred to as central bank money.15 

–	 Retail payments are lower-value transactions between individuals, businesses, 
and governments involving cash, checks, credit transfers, and debit and credit 
card transactions.	   
To be eligible to conduct electronic retail payments, the payer and the payee 
need to hold bank accounts, and their banks need to participate in the respective 
electronic retail payments system. The balances on these accounts are commer-
cial bank liabilities toward the payer or the payee and referred to as (commercial) 
bank money.

14	 Including payments between sovereigns, since they are usually carried out by the national central banks.
15	There are also a few private wholesale high-value payments systems, such as EURO1 in Europe and The Clearing 

House in the USA. EURO1 is an RTGS-equivalent net settlement system set up by the Euro Banking Association 
(EBA). It is overseen by the European Central Bank, and its participants include the Eurosystem national central banks. 

Classification for electronic payment systems

Figure 8

Source: Based on Kim et al. (2010).
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Since payments are transfers of monetary value from payers to payees, usually in 
exchange for goods and services or to fulfill contractual obligations or other purposes 
of exchange (Bech et al., 2017, p. 58), retail payments can be further classified accord-
ing to the type of payer or payee involved as follows:
–	 Person-to-person (P2P) payments, such as borrowed money returned to a 

friend or money transferred between family members. Sometimes those pay-
ments are also referred as consumer-to-consumer (C2C)

–	 Person-to-professional (P2Pro) payments like money paid in a barber shop or 
for the services of a mechanic 

–	 Business-to-consumer (B2C) payments are payments made by businesses in 
exchange for goods or services purchased from consumers 

–	 Business-to-business (B2B) payments are payments between companies for the 
delivery of goods along the supply chain or for the purchase of services like 
shipping services

–	 Consumer-to-business payments (C2B) are payments from consumers for 
goods and services purchased from businesses at the point of sale or online, 
such as grocery store or travel services purchases

–	 Business-to-agencies (B2A) payments are payments conducted between busi-
nesses, government agencies, and public administrations

–	 Consumers-to-agencies (C2A) payments are payments conducted between 
individuals and government agencies and public administrations, such as tax 
payments

Payments made or received within the euro area can be classified into domestic 
payments, euro-denominated payments to or from other euro area countries 
(SEPA payments) or cross-border payments.16 Electronic payment systems such as 
RTGS systems, automated clearing houses or domestic card schemes are mostly 
designed for domestic or SEPA transfers. International card schemes like Visa and 
MasterCard provide procedures and rules for the transfer of funds in multiple cur-
rencies between participants. Cross-border payments are mostly transferred bilat-
erally between banks between accounts they hold with each other, or through 
intermediaries (correspondent banks). The processing of cross-border payments 
requires an electronic message transfer infrastructure (SWIFT17) and liquidity in 
foreign currency. This is the reason why cross-border payments are still opaque, 
slow, and costly. 

16	 In the euro area, cross-border payments are payments between payers and payees from two different countries 
executed in a currency other than euro. Payments in foreign currency within the same jurisdiction, e. g. Austria, fol-
low the same rules, formats and processing practices as cross-border payments.

17	 SWIFT is an international network, established as a cooperative utility under Belgian law, for the exchange of 
encrypted electronic financial messages. It is the “post office” of the financial system. Every bank has been assigned 
a unique bank identifier code (BIC) consisting of 8 to 10 digits. The first four digits identify the institute, the second 
four digits identify the country (digits 5 and 6) and the city (digits 7 and 8) in which the institute is legally reg-
istered. To exchange financial messages, banks need to be active users of SWIFT and to “ know each other” based 
on the exchange of encryption keys. SWIFT does not read the financial messages but just ensures the secure transfer 
between banks. In 2012, SWIFT was exceptionally prohibited under EU Regulation 267/2012 from providing 
financial messaging services to EU-sanctioned Iranian banks. In 2022, SWIFT was again mandated to restrict its 
services under EU sanctions on Russian and Belorussian banks.
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Addressing these challenges has been put as a priority to G20 countries. Further 
ways to analyze retail payments in particular and to obtain deeper insights into 
their complexity are the adoption of a process perspective, a stakeholder view or a 
value-chain perspective.
–	 From a process perspective, we differentiate between from-account payments 

and card payments. “From account” payments such as credit transfers or instant 
payments are instruments which are settled directly on the payers’ and payees’ 
accounts. Card transactions are also linked with card holders’ accounts but 
settled using card schemes.

–	 From a stakeholder perspective, there is a large variety of stakeholders typically 
involved in electronic retail payment systems (e.g. card schemes). They comprise 
parties like the payer, payee, issuer/acquirer, liquidity providers and account 
providers, overlay services, central banks, financial system oversight and regu-
lator. Each of these stakeholders perform different tasks in the process of a 
transaction.

Particularly interesting for the analysis of the evolution of payments systems and 
the future policy implications is the differentiation between three-party and four-
party retail payments systems. In a three-party model, the payer (or card holder) 
and the payee (or card acceptor/merchant) use the same intermediary. Although 
this classification is mostly used for card payments, it applies for all retail payments 
at the point of sale. For instance, “to account” payments like BlueCode payments 
in Austria work as a three-party payments system, where the consumer needs to 
download the BlueCode app and register, and the merchant needs to integrate its 
payments terminal with the BlueCode platform, which generates a QR code to be 
scanned by the payer.

Three-party scheme Four-party scheme

Three-party vs. four-party payment system model

Figure 9

Source: Authors’ compilation based on Wikipedia.
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Alternatively, the payment process may rely on the services of a (e.g. credit or 
debit) card issuer and a payment terminal provider, called acquirer (see figure 9). 
Thus, the issuer and the acquirer are two distinct financial intermediaries, who 
provide licensed payment means that comply with the respective payment or card 
rules (“schemes”). In Europe, several national and international card schemes have 
been implemented. Countries like Germany, France, Spain and Italy maintain 
their own national card schemes, which are usually co-branded with international 
card schemes like Visa or MasterCard for use abroad. Other countries like the 
Netherlands, Belgium, Austria, and most of the Central and Eastern European 
countries do not have dedicated national card schemes. They use international 
schemes for their domestic card transactions.

Similar to the rules for card retail payments systems, there are also rules and 
regulations applicable to from-account payments (“payment schemes”). The major 
payments schemes rolled out in Europe are SEPA credit transfers (SCT), SEPA 
direct debits (SDD) and SEPA instant payments (SCT Inst).18 
–	 From a value chain perspective, payment systems can also be analyzed based on 

the different steps in the payment process they fulfill (see figure 10). This helps 
identify relevant players active at each step of the value chain and cluster players 
with similar business models to archetypes and assess their concentration.

18	 SCT, SDD and SCT Inst are payments schemes managed by the European Payments Council (EPC). The primary 
task of the EPC is to manage the SEPA payment schemes that facilitate over 43 billion transactions in 36 countries 
each year.

Overview of process steps in the payment value chain1

Value chain for electronic retail payments 

Figure 10

1 Note: Terms reflect a neutral description of the process elements, they are to be understood in a nontechnical and nonlegal way. 
2 Payment delivery is part of the processing step as well and also takes place between step 6 (clearing/settlement) and step 7 (booking) – not repeated for clarity of presentation.
3 Visible to payer, front-to-back handover and specific scope depending on payment method.

5 Defined as the steps happening between steps 2 and 7. 

Source: OeNB, zeb.
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4 This step is not part of the payment process itself but is nevertheless part of a payment transaction. Confirmation to the payer takes place at different steps of the value chain, depending 
on the payment method.
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