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The text gives a brief overview of the most important technological developments of the last 20 years that 

have influenced the electronic payment landscape. The invention of the Internet, beginning in the 1960s, had 

the greatest impact on electronic payment transactions, paving the way for later online shops and the 

associated online payments. The timelines (Figure 1-4) shown in here follow the Internet revolution, starting 

with the first internet era: Web 1.0. to era: Web 4.0. and illustrate the most important technological 

developments affecting electronic payments. With advances in technology, and particularly after the 9/11 

terrorist attack in the US and the global financial crisis, beginning in 2008, there was the need to harmonize 

the payments landscape through payment policies and regulations. The most important regulations in Europe 

include the PSD1 & 2, AMLD V, MICA, SEPA and the EUid. In the coming years, the focus in Europe will 

primarily be on the conception and implementation of the digital euro, the facilitation of cross-border 

payments (e.g. BIS blueprint NEXUS) and the implementation of payment formats with data range such as ISO 

20022 to support the digitization transformation and the emergence of machine-to-machine payments.  
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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 electronic 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 architecture (Section 5, which concludes the paper). On top of that, 

an annex provides 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 innovation 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 supplemented the cash-dominated payment landscape from 1950 

onward, retail payments in particular started to become more diverse. The biggest game changer in this process 

has been the development of the internet – the networking infrastructure 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). 

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

https://www.scienceandmediamuseum.org.uk/objects-and-stories/short-history-internet
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In  1990,  the  World  Wide  Web (Web 1.0)  came into being as a way of accessing information through the 

medium 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.  

 

 

 

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 customers 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 payments 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. 

Figure 1 

Figure 2 

3History of QR Code | QRcode.com | DENSO WAVE and Sorensen (2021).  

https://www.qrcode.com/en/history/
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4Internet of Things (IoT) | SUSE Defines. 
5Difference Between Internet of Things and Internet of Value | Difference Between. 

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 

 

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 popular 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 payment tool: In addition to its chat function, the Facebook messenger 

can also be used for sending and receiving funds (Cautero, 2021). Another important innovation 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). 

Figure 3 

https://www.suse.com/suse-defines/definition/internet-things-iot/
http://www.differencebetween.net/technology/difference-between-internet-of-things-and-internet-of-value/
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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 recognition (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 settlement 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. 

 

 

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 

Figure 4 

Figure 5 

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

https://botland.store/blog/story-of-the-internet-from-web-1-0-to-web-4-0/
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The need for real-time interaction in social and economic terms created the trend toward instant payments 

systems. The first real-time payments system established 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 Settlement) 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 requirements and dedicate significant resources to compliance (Hocking, 2018), 

in line with the emerging regulatory framework (see table 1). 

 

 

              Table continues on next page 

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 harmo-

nizing 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 Vati-

can 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 in-

tended 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”).  



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

 
www.suerf.org/policynotes               SUERF Policy Note No 285 7 

 

 

 

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 implementing 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 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 connecting 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 ∎ 

Regulation/ directive  Scope/objectives  

Regulation on electronic identification,  

authentication, and trust services 

(eIDAS)  

While working on the PSD, the European Commission also made efforts to develop a com-

prehensive 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 Sep-

tember 2021. The regulation supports regulatory safety, enhancing investor protection, 

innovation, competition and market integrity, reducing market fragmentation and increa-

sing financial stability regarding stable coins. In its proposal, the European Commission 

differen�tiates between crypto assets already covered by EU regulations and assets cur-

rently 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).  

Table 1: continued 

Source: Authors’ compilation  

7See FAQs on the digital euro (europa.eu).  
8See 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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