
2024 ANNUAL CONFERENCE

The Power of Standardization 
in the Payment Market: 

Mechanisms and Case Studies

Dr hab. Michał Polasik, prof. NCU
Director of the Centre for Digital Economy and Finance

Nicolaus Copernicus University in Toruń, Poland

7-8 October 2024 – Helsinki 



Plan of presentation 

• Global trends in the digital payments market

• A network effect - theory and impact on the payment market

• The role of standardization and interoperability in payment innovations

• Strategies of the European Commission and the ECB in retail payments

• European mobile payments market

• Case studies - Success by coopetition and standardization in the payments market

• Current issues of providing accessibility for payment terminals

27-8 October 2024 – Helsinki 



1. Global trends in the 
development of digital payments



Worldwide non-cash transactions
(enterprise and retail, volume in billions, 2018-2028F)
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Sources: Capgemini Research Institute for Financial Services, 2025; EBC Statistical Data Warehouse; BIS Statistics Explorer; 
Countries’ central bank annual report.

Note: 2023E represents estimated and 2028F represents forecasted.
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The payment rails mix: New payments vs traditional payments 
(% of transaction volume, 2023)
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The Mobile Money* in Africa 
in 2023

Source: The State Of The Industry Report On Mobile Money, GSMA, 2024, https://www.gsma.com/sotir/
*Mobile Money enables to deposit and withdraw cash, make payments, and remittances based on the value stored in an electronic
wallet on a mobile phone; offered by EMIs, 
FinTechs, MNOs, or banks;**Active accounts in the last 30 days.

West Africa

Live services 68

Registered accounts 356 m +23%

Active accounts** 84 m +19%

Transaction volume 19 bn +40%

Transaction value ($) 347 bn +40%

Nort Africa

Live services 13

Registered accounts 20 m +17%

Active accounts 2 m +54%

Transaction volume 150 m +44%

Transaction value ($) 7 bn +48%

East Africa

Live services 53

Registered accounts 372 m +16%

Active accounts 118 m +7%

Transaction volume 38 bn +23%

Transaction value ($) 488 bn -2%

Central Africa

Live services 20

Registered accounts 83 m +19%

Active accounts 28 m +18%

Transaction volume 5 bn +25%

Transaction value ($) 72 bn +19%

Southern Africa

Live services 15

Registered accounts 23 m +19%

Active accounts 5 m +7%

Transaction volume 592 m +10%

Transaction value ($) 6 bn +2%

Live services

169

Registered
accounts

856 m
+19%

Active (30-day) 
accounts

237 m
+13%

Transaction
volume

62 bn
+28%

Transaction
value ($)

919 bn
+12%

https://www.gsma.com/sotir/
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The inflows and outflows of Mobile Money, December 2023

Inward int. remit.

4%

Bulk 

disbursements
16%

Bank-to-

mobile
19%

Cash-in

60%

Incoming transactions

Sources: The State Of The Industry Report On Mobile Money, GSMA, 2024, https://www.gsma.com/sotir/
Global Adoption Survey and estimates.
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The Mobile Money* in Africa 
in 2023

Source: The State Of The Industry Report On Mobile Money, GSMA, 2024, https://www.gsma.com/sotir/
*Mobile Money enables to deposit and withdraw cash, make payments, and remittances based on the value stored in an electronic
wallet on a mobile phone; offered by EMIs, 
FinTechs, MNOs, or banks;**Active accounts in the last 30 days.

Nort Africa

Live services 13

Registered accounts 20 m +17%

Active accounts 2 m +54%

Transaction volume 150 m +44%

Transaction value ($) 7 bn +48%

Southern Africa

Live services 15

Registered accounts 23 m +19%

Active accounts 5 m +7%

Transaction volume 592 m +10%

Transaction value ($) 6 bn +2%

https://www.gsma.com/sotir/


2. Success factors of cashless
payments growth



The acceptance of technology by individual clients based on the 
model TAM

11Davis, F. D. (1989), Perceived Usefulness, Perceived Ease Of Use, And User Acceptance of Information Technology, MIS 
Quarterly; Vol. 13, No. 3; M. Polasik, T.P. Wisniewski, and G. Lightfoot (2012), Modelling Customers' Intentions to Use 
Contactless Cards, International Journal of Banking, Accounting and Finance, Vol.4, no 3.

External Variables:

- features of the 
system

- user's personal 
characteristics

- personal 
innovation of the 

user

- perceived network 
availability

Perceived
Usefulness

Perceived Ease
of Use

Perceived
Safety



The acceptance of technology by individual clients based on the 
model TAM
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Davis, F. D. (1989), Perceived Usefulness, Perceived Ease Of Use, And User Acceptance of Information Technology, MIS 
Quarterly; Vol. 13, No. 3; M. Polasik, T.P. Wisniewski, and G. Lightfoot (2012), Modelling Customers' Intentions to Use 
Contactless Cards, International Journal of Banking, Accounting and Finance, Vol.4, no 3.
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The acceptance of technology by individual clients based on the 
model TAM

13Davis, F. D. (1989), Perceived Usefulness, Perceived Ease Of Use, And User Acceptance of Information Technology, MIS 
Quarterly; Vol. 13, No. 3; M. Polasik, T.P. Wisniewski, and G. Lightfoot (2012), Modelling Customers' Intentions to Use 
Contactless Cards, International Journal of Banking, Accounting and Finance, Vol.4, no 3.

Security concerns are DESTRUCTIVE 
to usage readiness

consumers know WHY and WHERE to pay by mobile

the best User eXperience is offered



2.1. Perceived Usefulness



The economics of network effects is the key to success in the 
payment services market

Confirmed in numerous outstanding works by economists, including Jean Tirole (TSE, Nobel Prize) and Leo Van Hove (VUB) and others.
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Metcalfe’s Law - The value of networks increases proportionally to the square of the number of users:

Value = (number of users)²

Initial stage Development stage Fully developed market with sub-networks

Rochet, J.-C., & Tirole, J. (2003). Platform competition in two-sided markets. Journal of the European Economic Association, 1(4), 990–
1029. https://doi.org/10.1162/154247603322493212; Van Hove, L. (2016). Metcalfe’s Law and Network Quality: An Extension of Zhang
et al. Journal of Computer Science and Technology, 31(1), 117–123. https://doi.org/10.1007/s11390-016-1615-9; Tapan Desai, How do 
you value network effects and the laws of network valuation https://tapandesai.com/network-effects-value/ (Accessed October 10th 
2022).

https://doi.org/10.1162/154247603322493212
https://doi.org/10.1007/s11390-016-1615-9
https://tapandesai.com/network-effects-value/


Direct network effect

16

Peer-to-peer networks
Telephones, communicators, social networks  &  bank accounts, P2P payments

7-8 October 2024 –Helsinki 



Indirect network effect - two complementary networks A and B

17

Complementary networks - A and B

Network B

POS 
terminals & 

e-acceptance

STANDARDS

Network A

payment
instruments

STANDARDS

7-8 October 2024 –Helsinki 



2.2. Perceived Ease of Use
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Research by M. Polasik et al.: the video chronometry method
Future Digital Retail Lab NCU, Poland, 2022

SupermarketSmall store with seller service
Restaurant

(low-service entity)
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Average transaction time with selected payment methods at POS 
Seconds; The time of “payment process with instrument preparation”; Poland

Source: Assessment of the functioning of the Polish payment system in the second half of 2022, National Bank of Poland, April
2023; [based on:] M. Polasik, et al., Technology for Mobile, Survey of payment times, Toruń 2022; Number of 4.5 thousand 
transactions measured; Estimate realized as a weighted average of payment context types for the structure of the number of retail 
transactions in Poland in 2022.
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21
Source: NBP Payment System Department, Payment System in Poland, Warsaw 2020 
(https://www.nbp.pl/systemplatniczy/system/ system_platniczy_w_polsce.pdf) Consumer surveys of payment instruments used in 
cash and non-cash payments were only conducted in the years presented in the chart;2018-2023 - Consumer Panel, POLASIK 
Research for the Foundation Cashless Poland

Wave I-VI of the consumer survey



2.3. Perceived Safety



European regulations increased the safety of payments

• The European Central Bank (ECB) and the European Banking Authority (EBA) joint report confirms the effectiveness of strong customer 
authentication (SCA) requirements, in particular for protecting against card fraud.

• Card fraud risk is lower for transactions within the European Economic Area, owing to the mandatory application of strong customer 
authentication.

23
Source: ECB and EBA publish joint report on payment fraud, 1 August 2024, 
https://www.ecb.europa.eu/press/pr/date/2024/html/ecb.pr240801~f21cc4a009.pl.html; EEA payment service providers 
(excluding those from Liechtenstein where the reporting reference period only started in the second half of 2022); *A study on the 
application and impact of Directive (EU) 2015/2366 on Payment Services (PSD2), EC, 2023.

Unfortunately, the cost of transaction failures  (inc. lost purchases) was very high!*
→ Ease of Use VS Safety dilemma.

m
ill
io
n
EU

R

Levels of fraud

https://www.ecb.europa.eu/press/pr/date/2024/html/ecb.pr240801~f21cc4a009.pl.html


Role of biometrics in easy-to-go mobile onboarding process

24
Source: Mobile onboarding process and verification by materials of IDENTT security provider.

Verification scope:

• Verification of document authenticity 

• Biometric comparison of Document Holder Image and Person performing 
process

• Liveness detection to prevent spoofs (performance attacks with masks, 
prints, screens and deepfakes detection) 

2

31

Full online onboarding

▪ Mobile App

▪ Web App

▪ Video with the 
consultant

▪ E-id NFC Reading

▪ Dedicated scanners

Areas of expertise
needed

▪ Fraud prevention

▪ Biometric verification

▪ Documents 
verification

▪ Sanctions & PEP 
Checks

▪ KYC Compliance



3. European strategies
and challenges



European Commission retail payments 

strategy for the EU 

Vision: 

Citizens and businesses in Europe benefit from a 

broad and diverse range of high-quality payment 

solutions (…)

Competitive home-grown and pan–European 

payment solutions are available, 

The EU makes a significant contribution to 

improving cross-border payments, (…).

Four key pillars: instant payments, competitive 

markets, interoperable systems and infrastructures, 

international payments

The strategic goals of the European Union for retail payments

The Eurosystem’s retail payments 

strategy 

Aim: 

to promote European retail payment 

solutions that are safe and efficient for 

society as a whole and to meet the rising 

challenges to European sovereignty in the 

payments market 

Main elements of the strategy: a pan-European 

solution for payments at the POI, the full deployment of 

instant payments, the improvement of cross-border 

payments, support for innovation and digitalization, further 

goals related to cash and environment. 

Discussed more: M. Polasik et al., Retail Payments Strategy for the EU versus the challenges of the payment sector, „Ekonomia i 
Prawo. Economics and Law”, 2021, t.20, no 3, pp. 617–640, https://doi.org/10.12775/EiP.2021.037

26

https://doi.org/10.12775/EiP.2021.037


PayTechImpact.EU 
Coverage of the studies*

Expert study

• 202 sector experts

• 30 countries – all European Union 
members, UK, Norway, and Switzerland

• Covering all types of payments market 
stakeholder institutions

27

• The results of the PayTechImpact.EU 
study are used in the implementation of 
the PSD2 evaluation project

Study on the application and impact of 
Directive (EU) 2015/2366 on Payment 

Services (PSD2)

• Under call FISMA/2021/OP/0002 of 
European Commission – DG FISMA –
Retail financial services

• Implemented by the consortium of VVA, 
CEPS and NCU

http://paytechimpact.eu/ *The project funded by the National Science Centre in Poland (grant no. 2017/26/E/HS4 /00858); Surveys 
conducted in Q3 2020.

Consumer study

• 5504 respondents of the CAWI survey

• 22 European countries

• Sample representative for the structure 
of Internet users

Use of the results in the EUConsumer & 
Expert surveys

Expert survey only

Partners of the study

http://paytechimpact.eu/


Competition against BigTech (GAFA, BAT or mass 
customer base players)

Competition against new players/PayTechs

Developing pan-European payment 
infrastructure

Competition against banks & other traditional 
players

Customer data protection 

Implementation of open API

Providing of convenient SCA for customers

28

The biggest challenges for traditional business models* in the 
European payments market, by the end of 2025

63%

55%

46%

34%

25%

23%

18%

Source: Polasik et al., PayTechImpact.EU study; Opinion of the European payment market experts; n=193.

*Traditional business models refer to pre-PSD2 roles in the European payments market.



The technologies that will have the biggest impact on the 
development of payment services in Europe by the end of 2025

Point-Of-Sale e-Commerce
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31%

25%

23%

19%

17%

13%

10%

9%

8%

6%

6%

4%

3%

1%

Contactless / NFC mobile

Instant payments systems

Wearables

QR codes/optical input

Biometry of the body factor

Artificial Intelligence

Payment cards tokenization

Biometry of the behaviour

Payments for Internet-Of-Things

Bluetooth Low Energy / Beacons

Blockchain / DLT

Virtual / Augmented reality

Digital money of central banks

Body implants

Voice assistants

Private cryptocurrencies

Bots assistants

Other

Source: Polasik et al., PayTechImpact.EU study; Opinion of the European payment market experts; n=200.
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56%

8%

15%

16%

67%

32%

30%

27%

2%

25%

10%

20%

2%

15%

3%

16%

1%

N/A
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The needed percentage of users of a given mobile payments 
scheme to benefit substantially from the adoption of such a 
standard – to achieve a critical mass

Source: Polasik et al., PayTechImpact.EU study; Opinion of the European payment market experts; n=202; The consumer survey 
22 countries; n=5,5k.
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The needed percentage of users of a given mobile payments 
scheme to benefit substantially from the adoption of such a 
standard – to achieve a critical mass

Source: Polasik et al., PayTechImpact.EU study; Opinion of the European payment market experts; n=202; The consumer survey 
22 countries; n=5,5k.
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52% of users in the EU have 
active mobile banking app*

The consensus of experts

No other European ICT platforms 
than bank apps can effectively 
scale up a retail payment system

150+ million bank apps in the EU



4. Mobile payments in the EU



33Source: Based on: Arkwright European Mobile Payment Report 2024; The report is focused on open mobile payment solutions 
only. Merchant-owned shopping apps with payment functionalities, closed-loop solutions or nascent open banking initiatives 
from our analysis not in scope.

European mobile payment landscape: 
National leaders with spectacular growth rates



European mobile payment landscape: A story of enormous 
fragmentation

34Source: Based on: Arkwright European Mobile Payment Report 2024; The report is focused on open mobile payment solutions 
only. Merchant-owned shopping apps with payment functionalities, closed-loop solutions or nascent open banking initiatives 
from our analysis not in scope.
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Major global wallets



European mobile payment landscape: A story of enormous 
fragmentation

35Source: Based on: Arkwright European Mobile Payment Report 2024; The report is focused on open mobile payment solutions 
only. Merchant-owned shopping apps with payment functionalities, closed-loop solutions or nascent open banking initiatives 
from our analysis not in scope.

Nordics

UK & Ireland

Benelux

France

Iberia

Baltics

DACH region

Eastern Europe

Southern Europe

Major global wallets

Lack of the European cross-border standard 



4.1. European consolidation 
initiatives



European consolidation initiatives in the mobile payments 
sector

• A new European mobile payment 
system, based on A2A SEPA instant credit 
transfer (SCT Inst) rails, and Wero 
payment wallet (August 2024).

• Wero will compete both, with Google Pay
and Apple Pay, and with other European 
existing solutions, that it plans to replace. 

• EPI WERO wallet will be provided by 16 
European banks and financial services 
providers from 4 countries: France, 
Germany, Belgium and the Netherlands.

37

• Association of well-established players 
aiming to ensure interoperability between 
existing payment solutions in European 
countries.

• Among the 11 members operating in 14 
countries are providers of leading and 
already successful solutions:

– Bancomat Pay, Bizum, Blik, Bluecode, 
Borica, Dias, Payconiq, Twint, Sibs, 
Swish, Vipps

VS

7-8 October 2024 – Helsinki 
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EPI & EMPSA

European consolidation initiatives in the mobile payments 
sector

7-8 October 2024 – Helsinki 



4.2. How BLIK built the coopetition
network in Poland: Case study



BLIK mobile payment scheme: owners & members

40Source: BLIK, https://blik.com/

Owners

(joined in 2019)

Other members

(2014/2015)
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41Source: data from the BLIK. 

ContactlessTokens



BLIK – Scaling up by connecting payment networks:
Consumer value grows

42

EFT-POS
Terminals

1+ milion in Poland

ATMs

20 thousand in Poland

E-commerce

200+  thousand online stores 
in Poland

P2P

26+ million mobile applications 
registered in the BLIK system

26+ 
mln

BANK 
APPs

7-8 October 2024 –Helsinki 



Development dynamics of the BLIK system

43Source: data from the National Bank of Poland. 
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5. It's time for payment 
accessibility for all!



EU Accessibility Regulations: The evolution

45

2015

2016

2019

2022

2025

The European Telecommunications 
Standards Institute (ETSI) published 
accessibility requirements (EN 301 
549) to fulfill Mandate 376, which is 
now used as the standard for 
voluntary product accessibility 
templates (VPAT) in Europe.

The European Parliament approved 
pan-European rules mandating that all 
websites and applications of public 
administrations, hospitals, courts, and 
other public sector entities must be 
accessible to all.

The European 
Accessibility Act 
(EAA) has been 
published, requiring 
all private companies 
in the EU with over 10 
employees to comply 
with its directive.

The development of 
regulations, rules, and 
administrative provisions 
that each member state 
will enforce has been 
completed.

The European 
Accessibility Act will 
be fully enforced. 
Each EU member state 
will operate according 
to its own regulations 
and penalties.

2010

All new websites within the 
Europa service had to 
comply with the Web 
Content Accessibility 
Guidelines (WCAG 2.0), 
Level AA.

7-8 October 2024 – Helsinki 



People with physical disabilities

motor limitations resulting from damage to limbs (including temporary 
injuries), the nervous system (central or peripheral), or muscle groups.

This group includes both individuals who are missing limbs, those using 
wheelchairs, and those with weakened motor functions (reduced 
movement precision, slower movements, or decreased muscle 
strength).

but also
temporarily disabled individuals after 
an injury, those carrying heavy 

luggage, and pregnant women

People with sensory disabilities

individuals with sensory organ impairments. In our case, it particularly 
refers to individuals with visual impairments. This includes both 
completely blind individuals and those with mild visual impairments (or 
difficulties in color recognition).

but also individuals whose limitations result 
from age

People with intellectual disabilities and limited 

cognitive abilities

individuals with lower intellectual abilities (an IQ below two standard 
deviations from the mean).

but also
those with specific cognitive disorders 
affecting their understanding of 
messages (neurodivergent individuals), 

and people speaking another language

with selected individuals in mind
with everyone in mind

What are specific needs?

467-8 October 2024 – Helsinki 



Accessibility Implementation Manual
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User research
& testing

WCAG

Benchmark 
analysis

Expert audit

We propose to set up cooperation between the NCU and the nexo standards members to elaborate 
and publish the Accessibility Implementation Manual for the EFT-POS terminal infrastructure.

Standardization based on
ISO 9241 210-2019

Human-centered design for
interactive systems

Implementation Manual
and market best practices
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The NCU’s potential for cooperation with the nexo standards’ members
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7. Conclusions



Conclusions

• Effective standards and interoperability development are vital for payments market 

growth.

• European sovereignty in payments is a strategic goal of both the EC and EBC.

– A pan-European cross-border solutions based on instant payments are 

expected to be fully deployed to the market.

– SEPA transfers from Account to Account (A2A) are preferred, and acceptance 

at the Point-Of-Sale will be required.
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Conclusions

Key requirements to the success of payment systems:

– Maximizing usefulness for consumers and merchants:

• The network size – Multi-schemes integrations on the terminals can support 
interoperability and the reach of particular standards.

– nexo standards brings value in standardization and supporting implementations.

– Ensuring ease of use and security:

• Systematic research and significant investment in user experience and 
payment speed.

– An efficient technical standard of payment interface is needed, and its 
effectiveness requires continuous improvements. 

– nexo standards helps to achieve efficiency.

• Modern biometric technologies join both security and convenience.
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Conclusions

• The payment industry needs an Accessibility Implementation Manual for the 

EFT-POS terminal infrastructure to:

– Assist merchants in complying with the EU Accessibility Act requirements.

– Increase sales by serving to consumers with specific accessibility needs.

– Lower the costs associated with accessibility implementation.

– Serve as a credible social responsibility initiative within the ESG framework.
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