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Fintech has transformed the financial industry for almost 
15 years now. Although banks and insurance companies 
have a long tradition of applying information technology 
(IT), fintech was a wake-up call. From this perspective, 
financial (information) technologies may be conceived as 
an evolution as well as a revolution since the impact of the 
fintech movement was profound. The latter becomes vis-
ible in the rise of an entirely new fintech industry sector 
since the 2010s. Following a recent report, the worldwide 
value of investments in fintech companies grew substantially 
from 9 billion USD in 2010 to 247.2 billion USD in 2021. 
Although momentum stalled in 2020 when investments 
dropped below 140 billion USD in 2020 and to 209.3 billion 
USD in 2022, investments were still estimated at 52.4 billion 
USD in the first half of 2023 (Statista, 2023b). This activ-
ity is also reflected in the number of fintech startup busi-
nesses worldwide. As of May 2023, BCG reported a total 
of 11,651 fintech startups in the Americas (up from 5686 in 
2018), making it the region with the most fintech startups 
globally. In comparison, there were 9681 fintech startups in 
the EMEA region (up from 3581 in 2018) and 5061 in the 
Asia Pacific region (up from 2864 in 2018) (Statista, 2023a). 
It may be expected that, in view of intensified competition 
between fintech (startup) companies and between fintech 
companies and incumbents, the number of fintech compa-
nies will decrease in the long run. Nevertheless, a bright 

future may be expected for fintech since aspects of financial 
technology are ubiquitous in economic life, as argued in the 
present preface of this third special issue of Electronic Mar-
kets on the fintech topic.

The early days of banking IT

The close relationship between the financial sector and the 
so-called real economy (i.e., the agriculture, manufactur-
ing and service sectors of an economy) is visible when 
looking back at its evolution.1 Over the centuries, financial 
companies provided funds to supplement earnings to keep 
organizations and their people competitive (Chandler, 1990, 
p. 139). Financial businesses are typically known as repre-
sentatives of an economy’s service sector. Functions such 
as creating, storing, providing, and moving money were 
among the main activities of banks, and preparing against 
risks and handling incidents were core activities of insur-
ance companies. Although money and contracts may have a 
physical form of representation (e.g., coins, paper bills, and 
contractual documents), most financial functions do not rely 
on this physical form. This is different from physical goods 
such as cars, clothing or nutrition, which can be comple-
mented with information but not replaced by information. 
In essence, financial products are information goods, which 
explains why companies in the financial sector have also 
been pioneers in the use of IT.

Assuming that there are analog and digital forms of IT, 
the former date back to physical ledgers, cash books, or pay-
ment orders, as well as punched cards. The latter form of IT 
emerged with the evolution of electronic data processing 
systems since the mid-twentieth century. As described in 
the development of Deutsche Bank in Germany, financial 
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institutions became operators of computing facilities as 
well as developers of application software systems, which 
became later known as core banking systems (Lamberti & 
Büger, 2009). It was from the 1950s onwards that especially 
large banks and insurance companies established large IT 
organizations, and since the 1970s industry-wide electronic 
networks like Swift (Society for Worldwide Interbank Finan-
cial Telecommunication) were founded. They were followed 
by the first electronic stock exchanges in the 1980s and the 
first mention of the term “fintech” (Bettinger, 1972), which 
saw fintech as “an acronym which stands for financial tech-
nology, combining bank expertise with modern management 
science techniques and the computer” (p. 62). At the same 
time, the financial sector has been a “digital laggard” in 
many other aspects. For example, paper checks were a domi-
nating form of payment in (otherwise technologically highly 
developed) countries like the USA even in the 2000s, where 
internet presences of banks as well as online self-services 
only evolved with a delay compared to other industries (e.g., 
electronics, automotive, and telecommunications). Despite 
the early definition by Bettinger, the notion of “fintech” was 
mostly unknown during this period, which has therefore 
been referred to as the “banking IT” period (Alt et al., 2018).

After the recovery from the first e-commerce crash in 
the early 2000s, IT companies gained momentum, and the 
innovative spirit of the IT industry sparked new startup busi-
nesses. Some of them have grown to become big tech players 
and operators of large digital platforms (i.e., “GAMAM” or 
“BATX”) but they have included dedicated financial services 
only from the mid-2010s onward. Remarkably, compared to 
other industries like manufacturing or retailing, providers 
of packaged enterprise software only grew with delay in 
the financial sector and slowly faciitated an “industrializa-
tion of banking technology” (Lamberti & Büger, 2009, p. 
33). For banks, these standard core banking systems were 
offered by providers like Misys from the UK (now Finastra), 
FIS and SAP from Germany, or Temenos and Avaloq from 
Switzerland. In contrast to the banking industry, most insur-
ance companies still relied on individual software solutions 
in the 2010s and were lagging the banking industry (e.g., 
Kumar et al., 2015). In this era, the main goal of applying IT 
was to improve operational efficiency (the cost-income ratio, 
CIR) within the banking value chain (Bons et al., 2012) 
and to (out- or in-)source services. It was driven by the high 
levels of vertical integration in the financial sector, which 
amounted to up to 80% for European banks and included 
many inefficiencies, which were due to process redundancies 
and little specialization (Lammers et al., 2004). 

These movements reflect prior discussions in the informa-
tion systems literature, whereas IT-driven transaction cost 
reductions enable outsourcing and vertical quasi-integra-
tion relationships (Clemons & Row, 1992, p. 12). The shift  
towards closer relationships within the value chain, was 

termed as “move to the middle”. This wording was chosen 
since transaction cost economics recognizes close mid-term 
relationships as hybrid (network-based) forms of organiza-
tion, which are positioned between long-term hierarchical 
and short-term market relationships. A second hypothesis 
assumed that reduced transaction costs favor market-like 
relationships and lead to more coordination via electronic 
market platforms. This “move to the market” hypothesis 
became visible in the financial world with the emergence 
of the electronic exchanges for stocks and derivates as well 
as with numerous platform-based business models in the 
first fintech era as described below. A strong rationale may 
be seen in the structure of the international and national 
financial systems, which have remained rather stable since 
the inception of digital technologies. In fact, many of the 
intermediation drivers identified by Giaglis et al., (2002, p. 
244) were present at that time: low levels of transparency 
on market offerings (except for financial exchanges), high 
levels of information richness of products, the existence of 
component products that also feature bundling opportuni-
ties, a high relevance of economies of scale and skill, the 
presence of many customers and service providers, and the 
strong role of innovative settlement schemes.

The evolution of fintech

Although providers of core banking software may be con-
ceived as early financial technology startup businesses, 
whose products influenced sourcing decisions, their sys-
tems have primarily aimed at supporting existing processes 
in the financial industry. Seeds of new financial intermediar-
ies flourished slowly, with PayPal (founded in 1998) being 
an example that featured two key aspects of the first fintech 
phase: the business model was customer-centric and offered 
an innovative payment process between payer and payee. 
The pioneering role of PayPal may also be illustrated by a 
recent review of the fintech evolution by Cai et al. (2022). 
Their analysis of practitioner and academic literature on the 
fintech topic reveals that the world of practitioners discussed 
the topic in the mid-1990s while the theme spread in aca-
demic publications only after 2014. The authors concluded 
that “the practitioner-oriented literature foreshadowed the 
rise of FinTech by extensively reporting on algorithm-
based and electronic trading (2009 onwards), followed by 
reporting on FinTech startups and funding successes (2014 
onwards)” (p. 819). For the academic literature, they state 
that “FinTech began to rise from 2014 onwards focusing ini-
tially on the development of FinTech in the aftermath of the 
2007–2008 global financial crisis. Research attention subse-
quently shifted to FinTech innovations (alternative finance, 
cryptocurrency and blockchain, machine-based methods for 
financial analysis and forecasting, including AI) as well as 
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risk and regulatory issues” (p. 819). It should be noted that 
during this period, most incumbents (i.e., the established 
financial companies) still remained passive and saw little 
threat (if any) in the new IT-driven competitors.

This attitude only changed slowly in the 2010s when 
incumbents realized the disruptive force of digital trans-
formation. It involved a radical change in mindset, which 
was dominated by the (erroneous) belief whereas the com-
plex and bureaucratic structures that evolved over decades 
would represent sources of competitive advantage and effec-
tive barriers against competitors to enter the market. In fact, 
these structures reflected domain expertise and working 
procedures, but involved high maintenance costs, little flex-
ibility, and legacy technologies that still burden incumbents 
today (Keller et al., 2019). Fintech startups on the other hand 
lacked any legacy structures and were able to implement 
their innovative and often more focused business concepts 
on a greenfield. Most of these initiatives were driven by 
innovative IT, such as cloud computing, social media, big 
data, artificial intelligence, or distributed ledgers, which 
have, especially when combined, generated an unprec-
edented transformative potential (Alt, 2021). At the same 
time, the term fintech also recalls the well-known principle 
in the information systems discipline, whereby technology is 
not an end in itself. IT should instead be conceived as a key 
enabler for business innovation with competitive advantage 
and business value emerging only from the combination of 
the technological potential with business use cases. Simply 
adopting a novel technology is not enough (Wigand et al., 
1998, p. 159).

Although the combination of a technological potential 
and a specific application domain (the financial industry) is 
typically conveyed in the existing definitions of fintech (see 
Zavolokina et al., 2016; Breidbach et al., 2020), an important 
distinction may be observed in the exemplary definitions 
shown in Table 1. On the one hand, fintech follows a func-
tional interpretation along the early definition of Bettinger 

mentioned above. It denotes the application of a technol-
ogy for a product or process in the financial industry. Inno-
vation may be triggered by an innovative application (i.e., 
product/service/process/business model design), an innova-
tive technology, or a combination of both. This functional 
interpretation is reflected in the early definitions of banking 
technology and banking innovations (definitions 1 and 2 in 
Table 1), as well as in some fintech definitions (definitions 5 
and 6 in Table 1). In addition, the term fintech can follow an 
institutional interpretation and then denotes “born digital” 
financial technology companies (Werth et al., 2023, p. 1). 
These startup businesses typically account for the growth of 
the fintech sector mentioned at the beginning of this preface 
and are reflected in definitions 3 and 4 in Table 1. It is evi-
dent that with today’s growing activity of incumbents and 
big tech companies launching innovative fintech solutions, 
the institutional interpretation of fintech also includes the 
functional interpretation.

In view of the collaborations and investments between 
startup businesses, incumbents or big tech companies (see 
Drasch et  al., 2018), an institutional distinction seems 
increasingly difficult. To avoid confusion, researchers 
should therefore clarify to which of the two interpretations 
they refer (e.g., on startup companies that are offering fin-
tech solutions only, as in the analysis of Chemmanur et al., 
2020). The definitions serve different and complementary 
purposes. The institutional perspective sheds light on the 
distinction of actors in the value chains and is valuable for 
strategic evaluations, such as partnering and positioning in 
the value chain. For example, Bons et al. (2012) proposed 
for the banking industry the roles of customers, channel pro-
viders (e.g., mobile/social platforms), providers of financial 
services (e.g., startup businesses, banks, nonbanks), and ser-
vice providers in the interbanking area (e.g., exchanges, net-
works like Swift). The functional perspective is particularly 
valuable in assessing the functional scope of fintech solu-
tions. It shows that fintech solutions may be mapped along 

Table 1  Functional and institutional fintech-related definitions

1. Banking technology “refers to the use of sophisticated information and communication technologies together with computer science to enable 
banks to offer better services to its customers in a secure, reliable, and affordable manner, and sustain competitive advantage over other banks.” 
(Ravi, 2008, p. 1)

2. Banking innovation “supports the interaction of a customer with a bank or a non-bank, is related to any customer process concerned with 
financial services (financial information, planning and advisory, payments, investments, to financing, and cross-process support) and it is sup-
ported by IT.” (Alt & Puschmann, 2012, p. 209)

3. Fintechs “are companies that operate at the intersection of (i) financial products and services and (ii) information technology, they are usually 
(iii) relatively new companies (often startups) with (iv) their own innovative product or service offerings.” (Eickhoff et al., 2017, p. 2)

4. Fintechs “are financial technology companies that bring technology solutions and new innovations to the financial sector, providing more 
effective financial products and services that are aligned to the digital era.” (Drasch et al., 2018, p. 28)

5. Fintech “characterizes digital technologies such as the Internet, mobile computing, and data analytics to enable, innovate, or disrupt financial 
services.” (Gimpel et al., 2018, p. 247)

6. Fintech “encompasses cryptocurrencies, Internet banking, mobile payments, crowdfunding, peer-to-peer lending, robo-advisory, online identi-
fication, and many other important innovations.” (Jourdan et al., 2023, p. 1 following Lagna & Ravishankar, 2022)
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the banking value chain, which typically distinguishes the 
areas of financial information, planning and advisory, pay-
ments, investments, and financing (see Alt & Puschmann, 
2012). These solutions differ in important aspects from the 
solutions in the previous era, in particular, regarding their 
internal organization (e.g., customer-centricity, online-first, 
platform-orientation, automated processes, modular sys-
tems), the organization of the business network (e.g., many 
partnerships, startup and nonbank competitors, cooperative 
and agile culture) and the external conditions (e.g., increase 
in regulation, noncash payments, online and mobile ser-
vices) (see Alt et al., 2018, p. 238f).

With the number of fintech startup businesses that have 
emerged since 2010, the fintech landscape has not only 
become more competitive but has also moved towards a 

more comprehensive fintech ecosystem. This is reflected in 
various survey articles which were published on the evolu-
tion of fintech. The first surveys from 2017 shown in Table 2 
identify archetypical fintech business models and key dimen-
sions, while the two surveys  from 2020 illustrate that over 
time a variety of segments or subsectors emerged. Besides 
specific aspects within the key banking and insurance func-
tions (e.g., payments, funding, advisory), they also include 
insurtech, proptech, and regtech solutions. From these 
sources, the size of the respective market segments differs 
significantly with the payment- and funding-related seg-
ments showing the largest size. A similar emphasis is pre-
sent in the two surveys from 2022, which analyzed research 
streams and topics. These include implications of key appli-
cations and technologies such as bitcoin, cryptocurrencies, 

Table 2  Selected surveys on the fintech sector and related research topics

Eickhoff et al. (2017): analysis of 2040 fintech companies from 
Crunchbase

Identification of 10 fintech archetypes: cryptocurrency, payment service, 
financial markets intermediary, information aggregator, information 
extractor, insourcer of subprocesses,lending community, alternative 
trading venue, robo advisor, co-creator of financial analysis

Gomber et al. (2017): 83 articles published between 2009 and 2015 Fintech may be structured along three dimensions: 1. Digital finance 
business functions (digital financing, digital investments, digital 
money, digital payments, digital insurances, digital financial advice), 
2. Digital finance technologies and technological concepts (block-
chains, social networks, NFC, P2P, big data analytics), 3. Digital 
finance institutions (fintech companies, traditional service providers)

Imerman and Fabozzi (2020): methodology not disclosed The fintech ecosystem consists of:
- 8 vertical dimensions (“fintech verticals”) representing the areas of the 

banking value chain (payments technology, digital banking, digital 
wealth management, capital markets, fintech lending, equity crowd-
funding, insurtech, proptech)

- 15 horizontal dimensions with 4 functional areas (financial regula-
tion/regtech, risk management, funding, valuation) and 11 emerging 
technologies for financial services (DLT/blockchain, internet-of-things 
(IoT), AI, big data analytics, cybersecurity, biometrics, open source 
computing/APIs, cloud computing, quantum computing, VR/AR, 
automation/robotics

Chemmanur et al. (2020): analysis of 3229 fintech startups from 
Venture Scanner

The fintech sector consists of 16 subcategories (listed by amount of cap-
ital raised): consumer lending, consumer payments, payments backend 
and infrastructure, business lending, small and medium business tools, 
point of sale payments, consumer and commercial banking, personal 
finance, banking infrastructure, retail investing, financial transaction 
security, institutional investing, international money transfer, equity 
financing, financial research and data, crowdfunding

Bajwa et al. (2022): 360 articles published between 2006 and 2020 The fintech literature shows 4 research streams: bitcoin (market 
efficiency, volatility, returns, hedging and diversification properties), 
crowdfunding (equity crowdfunding, entrepreneurial aspect of crowd-
funding, reward-based crowdfunding, peer-to-peer lending), mobile 
payment (trust of mobile payments, adoption and acceptance of 
mobile payments), blockchain (concerns about blockchain, blockchain 
and smart contracts, blockchain and the accounting profession)

Cai et al. (2022): 1261 academic and 6816 practitioner publications in 
June 2020

Topics in fintech publications comprised 4 areas: rising awareness 
of fintech (algorithm-based trading, fintech startups and growing 
academic interest), fintech innovations (alternative finance, crypto-
currency/blockchain, machine-based learning methods for financial 
analysis and forecasting), fintech risk and regulatory issues, emerging 
research themes (financial inclusion, impact of Covid-19, new busi-
ness models)
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blockchain, and machine learning, but also the risks in trad-
ing as well as the design of the associated business models 
(see also the recent survey by Jourdan et al. 2023 in this 
special issue below). In summary, these surveys suggest a 
diverse and heterogeneous fintech sector that still awaits an 
alignment (see Table 3). While this will entail consolidation 
and interoperability, the technological evolution is ongoing 
and will spark new ideas for fintech solutions.

The view towards the future of fintech

These observations mark the outset for this third special 
issue on fintech in Electronic Markets. It is titled “Finan-
cial technology (fintech): The continuing revolution in 
financial services” and aims to discuss the ongoing evolu-
tion of fintech solutions, which have awakened the financial 
sector and initiated a fundamental digital transformation. 
Although such “revolutionary” effects may already have 
occurred within the past years, profound changes in how 
financial solutions are created, operated, and used may still 
be expected. As mentioned above, fintech is particularly rel-
evant for the journal Electronic Markets since the financial 
sector was one of the pioneering industries for electronic 
marketplaces (i.e., the financial exchanges) and electronic 
networks (e.g., Swift, credit card schemes). This emphasis 
on platform-based business models is described by Dhar 
and Stein (2017) and has become visible with crowdsourc-
ing platforms, crypto exchanges and core banking platforms. 
Both archetypes of digital platforms — innovation and trans-
action platforms (Cusumano et al., 2021) — could be found 
in the fintech domain. Similarly to operating systems, inno-
vation platforms like Amazon Web services, Apple iOS, or 
Microsoft Azure were infrastructural enablers to efficiently 
launch fintech offerings. A key feature of these platforms is 
their modular architecture, which allows the integration of 
(internal or external) functional modules via defined inter-
faces. If these application programming interfaces (API) 
are open and widely accessible, such as the interfaces to 
payment services as required by the current European Pay-
ment Services Directive (PSD2), they represent fertile soil 
for innovative financial services. Here, the more business- 
and industry-related transaction platforms come in and have 
spread with numerous examples for customer interaction 
(e.g., multibanking and advisory services), digital pay-
ments (e.g., cryptocurrencies, buy now pay later schemes), 
investments (e.g., crowdinvesting) or alternative financing 
(e.g., crowdlending) platforms (Alt & Puschmann, 2012). 
They illustrate that “platformization” can foster a “move 
to the middle” by allowing fintech and incumbent compa-
nies to efficiently establish close relationships with busi-
ness partners. A “move to the market” can be observed with 
emerging platforms that improve market transparency (e.g., 

comparison/matchmaking platforms) and liquidity (e.g., 
crypto exchanges) and nurture new forms for investments 
and financing (e.g., crowd sourcing platforms). The role of 
platformization in enabling a closer connection between 
investment objects and subjects is also reflected in the 
repeated reference to crowd-x business models in Table 2.

At the same time, electronic marketplaces and networks 
have demonstrated the risks associated with fintech. On the 
one hand, the platform logic implies that participation is 
key. Similarly to the saying in the financial industry whereas 
liquidity attracts liquidity, platform models require that a 
large portion of the main stakeholders affirms and/or uses 
the solution. It is reported that the Diem (formerly Libra) 
cryptocurrency lacked support from regulatory bodies and 
that many intended users of the blockchain-based tracking 
solution in the container shipping industry TradeLens were 
skeptical and refrained from using the system. Although 
numerous pilot projects delivered convincing results, eco-
nomically sustainable blockchain-based solutions remain 
rare. The same applies to many neo- or mobile-only banks: 
while some have survived (e.g., N26 in Germany, Nubank in 
Brazil, Revolut in the UK), others (e.g., Volt or Bank North; 
see Fintechnews Switzerland, 2022) encountered difficulties 
in either attracting sufficient customers and/or in covering 
their operational costs. On the other hand, centralized mar-
ketplaces are also known as single points of failure (SPOF) 
(Aljohani et al., 2023) and fraudulent practices have espe-
cially surfaced in the context of crypto exchanges (e.g., Mt. 
Gox, FTX, Binance). It suggests that, similar to other startup 
ideas, fintech solutions require an aligned set of factors in 
addition to a compelling initial idea to be sustainable. Based 
on the long-term experience of the authors of this preface, 
three developments shall be accentuated for the continuing 
(r)evolution of fintech solutions and business models:

The move from centralized to decentralized solutions. 
As decentralized platform technologies promise efficiency 
gains, they might foster disintermediation and enable fin-
tech’s “revolutionary” potential in changing existing busi-
ness models. With the growing number of decentralized 
platform technologies in the financial sector, the techno-
logical infrastructure has experienced a differentiation in 
terms of architecture and functionality. Several of the early 
characteristics of the original bitcoin system (e.g., immu-
tability, transparency, distribution, peer-to-peer) have been 
diluted (e.g., with enterprise blockchains) and enlarged their 
functional spectrum as well as their applicability in diverse 
settings. In particular, this relates to the decentralized sys-
tems’ ability to be configured (e.g., user authorizations), to 
handle diverse assets (e.g., tokens and NFTs), to execute 
program code (e.g., with smart contracts and decentralized 
applications), as well as to integrate with other decentral-
ized ledgers (e.g., cross-ledger integration) or even off-chain 
resources (e.g., oracles). The work on distributed ledgers 
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also boosted research on further cryptographic function-
ality, such as identification (e.g., decentralized identifiers, 
DID), or privacy (e.g., zero-knowledge proofs, ZKP). With 
increasing interoperability between the various decentralized 
technologies, more functionality of centralized systems can 
be transferred to decentralized infrastructures with decen-
tralized finance (DeFi) frameworks pointing in this direction 
(see Auer et al., 2023; Gramlich et al., 2023). However, a 
high degree of technical decentralization of DeFi platforms 
not necessarily coincides with decentralized governance. 
Despite the claims of many DeFi platforms, their govern-
ance often maintains a centralized element (Barbereau et al., 
2023). DeFi is thus unlikely to fully substitute centralized 
finance solutions (CeFi) even in the long term, and we 
expect an increasing integration of centralized and decentral-
ized solutions (CeDeFi), e.g., with digital currencies emitted 
by central banks (CBDC). 

The move from static to adaptive solutions. Due to the 
pioneering role of financial institutions in adopting IT, appli-
cations that analyze large amounts of data and generate sta-
tistical reports have a long tradition and date back to the 
1970s (see Lamberti & Büger, 2009). Later referred to as 
business intelligence (BI) applications, these systems served 
to support managerial decision-making as well as to identify 
fraud and to safeguard compliance with regulatory require-
ments. While these systems proved critical in containing 
operational risks and regulatory costs, their application logic 
remained static and often followed the ETL pattern (extract, 
transform, load). In recent years, these architectures were 
complemented with big data technologies, which included 
a larger and broader spectrum of data types (e.g., structured 
and unstructured information). Combined with adaptive 
program logic, which is the domain of artificial intelligence 
(AI) methods, such as machine learning, we can expect large 
potentials for these AI-based applications. Potential applica-
tion fields are customer-focused (e.g., credit scoring, know 
your customer), operations-focused (e.g., capital optimiza-
tion, fraud detection), trading-focused (e.g., trade execution, 
portfolio management), and regulatory-focused (e.g., macro-
prudential surveillance, data quality assurance) (see Kaya 
& Schildbach, 2019, p. 5, King, 2018, pp. 219ff, Breidbach 
et al., 2020; Suryono et al., 2020). In view of the strong 
rise in AI investments, the high fragmentation of applica-
tions in large financial organizations and the formalization 
of many processes and documents, it may be expected that 
adaptability will be infused in many banking processes and 
profoundly change the workplaces within banks (Hartwich 
et al., 2023). This may especially affect the areas of process 
automation (e.g., credit assessment, compliance), document 
processing and customer interaction (e.g., advisory sup-
ported by generative AI/large language models). Evidently, 
many open questions (e.g., explainability of AI algorithms, 
data protection regulations, manipulations of data) remain, 

but finding the value-adding combination between humans 
and machines will be challenging and exciting alike.

The move from multimodal to hybrid interfaces is partly 
related to AI but requires separate attention. By highlighting 
the channel element in the banking value chain (see above), 
it denotes the availability of multiple modes in the interac-
tion with customers, but may also be extended to internal 
interactions and to interactions with (upstream) value chain 
partners. From their very nature, “multimodal interfaces 
support user input and processing of two or more modali-
ties, such as speech, pen, touch and multi-touch, gestures, 
gaze, and virtual keyboard” (Oviatt & Cohen, 2015, p. 1). 
These traditional modes have not only been present on an 
increasing variety of devices to support financial processes 
(e.g., online, mobile, social), but they have received impor-
tant enhancements with assistant and metaverse technolo-
gies. Although a complete substitution of existing interfaces 
will again be unlikely, and compelling metaverse use cases 
are still to be found, the complexity of interactions supported 
by voice- and text-based assistants is expected to increase 
and to replace a large proportion of routine interactions. 
These declarative interfaces will merge with other modes 
and lead to hybrid interfaces, which allow the seamless 
interaction (or amalgamation) of the required modes for a 
specific use case  (Nüesch et al. 2015). This hybridization 
is closely connected to the coordinating role of digital plat-
forms. For example, voice assistants like Alexa or Siri and 
text assistants like ChatGPT or Claude are assuming plat-
form characteristics and allow the combination of skills or 
plugins from various providers (Schmidt et al., 2023). On 
the one hand, it may be expected that financial service firms 
embark on defining their own language models to avoid that 
sensitive (customer) data is fed into the generative AI sys-
tems. On the other hand, they might provide plugin modules 
to the public assistant platforms (e.g., ChatGPT’s platform) 
and yield access to banking services. Similar platform ave-
nues are conceivable for the metaverse, albeit several chal-
lenges exist (e.g., the availability of suitable devices and the 
benefits of complete virtual realities) and practical use cases 
seem to favor augmented reality solutions.

A glimpse on ubiquitous finance

This preface argues that the trajectory of these develop-
ments points towards a ubiquity of financial services (see 
Fig. 1). Although ubiquity is a complex notion, prior litera-
ture on mobile services has identified four characterizing 
facets for ubiquity. These are (1) continuity and simultane-
ity, (2) immediacy and speed, (3) portability and mobility, 
and (4) searchability and reachability (Okazaki & Mendez, 
2013, p. 99). They require a substantial convergence of 
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infrastructures, applications, and processes. Some of these 
converging forces are already present in the fintech area:

• First, ubiquitous finance is based on the three technologi-
cally driven developments mentioned above. They entail 
a technological convergence (dimension 1 in Fig. 1), 
whereby multiple forms of IT (e.g., artificial intelligence, 
distributed ledgers, augmented reality) need to be used in 
combination to enable meaningful innovation for finan-
cial solutions. Foremost, the infrastructure should ensure 
a timewise ubiquity, i.e., an immediate and real-time con-
nectivity to access the relevant data and services, as well 
as a spatial ubiquity, i.e., the accessability of data and 
services from anywhere (maybe even location-specific). 
DeFi and IoT infrastructures point in this direction but 
still require standardization of data and interfaces. Ensur-
ing accountability for transactions while following prin-
ciples of data minimization or privacy might also require 
advances in cryptographic technologies, especially in 
view of the (longer-term) quantum computing potentials 
(Alt, 2022).

• Second, fintech per se denotes the convergence between 
IT and financial services (dimension 2 in Fig. 1), which 
leads to finance-related and technology-driven inno-
vations in products, processes, and business models. 
Continuity and simultaneity call for a seamless interac-

tion and a close alignment of fintech solutions. In this 
sense, ubiquity has a strong organizational and regula-
tory connotation. IT will assume an important role as 
coordination and compliance technology in orchestrat-
ing digital financial services. Among the examples are 
open banking initiatives, which are based on (intelli-
gently) linking modular banking services via (central-
ized or decentralized) digital platforms, the exchange 
of tokenized values between economic actors (Sunyaev 
et al., 2021), or the opening of APIs as required by 
regulation such as PSD2.

• Third, the advancing digitalization of value processes 
and business models in the real economy (e.g., markets 
for goods and products) allows a closer, sometimes even 
real-time, link with solutions from the financial world. 
This convergence of the financial and the real economy 
sectors (dimension 3 in Fig. 1) is related to the fourth 
facet of ubiquity, which means that financial informa-
tion may be searched, and that financial services may 
be reachable from various locations’ points of usage. 
With supplier credits, financing is “embedded” in sup-
ply chain solutions (Ioannou & Demirel, 2022) and in 
embedded banking initiatives financial processes become 
inherent elements of customer journeys. For instance, 
customers may access payment, lending, and insurance 
services from their financial provider directly from an 

t
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and speed
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Fig. 1  Ubiquitous finance enabled by three increasing conver-
gences.  (Legend: (1)–(3)  dimensions of convergence; CeDeFi, cen-
tralized decentralized finance; BI, business intelligence; API, applica-
tion programming interface; IoT, Internet of things; DLT, distributed 

ledger technology; ML, machine learning; Gen AI, generative artifi-
cial intelligence; DID, decentralized identifiers; ZKP, zero-knowledge 
proof; VR/AR, virtual/augmented reality)
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e-commerce platform (Harris et al., 2022) or even from 
an IoT device (Hartwich et al., 2023).

It may be observed that the need for change has 
grown  steadily with the increasing pace of technologi-
cal change and innovation. Ubiquitous finance means that 
financial services are available anywhere and anytime, i.e. 
when- and wherever they are needed. They will be attached 
to any object, regardless of whether it is an information, 
physical, or hybrid object, and enable new forms of pay-
ment as well as investments (e.g., pay-per-use, automatic 
payments/investments/financing). Through specialization 
in even smaller granularity and their modular design (e.g., 
tokenization, microlending), financial services will interact 
frictionless and enable personalized combinations of ser-
vices and platforms. Real-time and adaptive processes will 
automate many financial tasks and offset efficiencies for 
organizations. Digitally identified consumers may decide 
whether to use sophisticated tools to support their financial 
strategies or to be relieved by financial agents (or digital 
twins or “butlers”) from the hassle of dealing with financial 
duties. At the same time, the complexity of the entire system 
of actors, services, and systems will rise substantially and 
create numerous new challenges. Besides the interoperabil-
ity of all services and (decentralized) infrastructures, the 
question of responsibility and governance arises in a world 
where existing (credible) actors are replaced. Whether algo-
rithms will fill this regulatory gap, whether the interaction 
of decentralized autonomous agents will offset unforeseen 
actions, and how undesired effects may be avoided are just 
some of the open questions for future research.

In summary, this phase of ubiquitous finance may be 
termed as fintech 3.0. Coming from today’s fintech 2.0 this 
will entail another step of evolution in financial services (see 
Table 3). Incumbents and startups alike should grasp the 
opportunities and (re)position themselves within the new 
world of ubiquitous finance.

Special issue articles

The present special issue is a contribution to advance fin-
tech research. It continues the two special issues which were 
already published in Electronic Markets on the digital trans-
formation of the financial industry. The first special issue in 
2012 was titled “Banking in the Internet and mobile era” 
(Bons et al., 2012), while the 2018 special issue already used 
the notion of fintech and was named “FinTech and the trans-
formation of the financial industry” (Alt et al., 2018). Now 
this third special issue on the continuing revolution in finan-
cial services sheds light on the developments that may be 
positioned in the areas of fintech 1.0 and 2.0 (see Table 3). 
It consists of a set of eleven articles that can be clustered 

into three groups. Following three overview papers, three 
contributions investigate centralized fintech platforms and 
five papers focus on the potentials and challenges of DeFi.

The first paper of the special issue links to the evolution 
of fintech, which was already addressed in this preface. By 
analyzing a total of 70 papers, the authors Zack Jourdan, J. 
Ken Corley, Randall Valentine, and Arthur M. Tran report 
on the number of publications, the adopted methodolo-
gies, and the research topics in the finance and information 
systems literature from the past 20 years. The research 
shows that the majority of research articles on fintech have 
been published in the past 4 years and that the number has 
increased significantly during this period. In their structured 
and representative literature analysis, the authors observe 
that most articles focus on the topics in the fields of banking, 
credit, lending, as well as intermediaries. Four clusters of 
fintech research topics are proposed to see whether fintech 
research investigates the enhancement of already existing 
financial products or the creation of new ones. The impact 
of fintech on existing structures in the financial industry or 
on the larger context, such as individuals and the society, is 
also examined. The article concludes that “fintech research 
is in its infancy” and that “many other subjects are yet to be 
covered” beyond banking, credits, lending, and intermediar-
ies (Jourdan et al., 2023).

This leads to the second article, which focuses on the suc-
cess of fintech ventures and starts off by stating that “Still, 
limited systematic research provides a structured and holistic 
view of FinTechs’ success” (Werth et al., 2023, p. 1). The 
authors Oliver Werth, Davinia Rodriguez Cardona, Albert 
Torno, Michael H. Breitner, and Jan Muntermann address 
this gap by conducting a literature review, which included 
seven iterations and led to the identification of 231 publica-
tions. Based on these results, they established a taxonomy of 
fintech success factors with seven dimensions and 31 charac-
teristics that were observed across the ten fintech archetype 
business model clusters from Eickhoff et al. (2017). Based 
on a validation of their taxonomy, six “grand challenges” are 
formulated for the success of fintech businesses. These are a 
positive cost–benefit proposition for innovation, the adoption 
of technology by (potential) customers, the handling of secu-
rity, privacy and transparency issues, the trust of users in 
fintech offerings and their (perceived) quality as well as and 
rivalry with competitors in the respective fintech segments. 
The authors conclude that these grand challenges and the 
success factors are helpful in developing sustainable fintech 
business models and in overcoming the currently high fail-
ure rate — the authors cite failure rates of up to 75% — of 
fintech business models (Werth et al., 2023).

An important success factor for several fintech business 
models in the research by Werth et al. was regulation. The 
third special issue paper focuses on this topic from an empir-
ical perspective. It is titled “Promise Not Fulfilled: FinTech, 
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Data Privacy, and the GDPR” and authored by  Gregor 
Dorfleitner, Lars Hornuf, and Julia Kreppmeier. Using text 
analysis methods, the authors compare 276 privacy state-
ments of fintech companies, each before and after the Euro-
pean General Data Protection Regulation (GDPR) became 
binding. As a major result, they find that after GDPR, the 
length of the statements has grown and the readability has 
decreased due to an increased use of standardized technical 
and legal terms. This may contradict the original purpose 
of the GDPR, to be more transparent to the user in terms of 
privacy. The results are thus highly relevant for policymak-
ers in the EU and other countries (Dorfleitner et al., 2023).

Two papers in the special issue focus on lending services. 
They may be attributed to the fintech 1.0 phase and the cen-
tralized finance (CeFi) model. One of these research papers 
is authored by Nisha Mary Thomas and aims to advance the 
understanding of the dynamics for fintech lending services 
in India. Based on an overview of existing fintech terminol-
ogy and fintech services, a literature review is conducted 
and yields a set of 16 enablers for fintech services special-
ized in lending services for small and medium-sized enter-
prises. Following a multistep methodology, these enablers 
are then assessed by fintech experts, fintech practitioners, 
and fintech investors. The analysis proposes three policy rec-
ommendations (i.e., the collaboration between fintech busi-
nesses and incumbents, the availability and accessibility of 
alternate data sources and financial literacy as well as the 
more general awareness of digital financial solutions) and 
two managerial recommendations (i.e., the offering of end-
to-end credit solutions and the safeguarding of data security) 
(Thomas, 2023).

The second crowdlending paper was authored by Arif 
Perdana, Pearpilai Jutasompakorn, and Sunghun Chung. It 
is titled “Shaping crowdlending investors' trust: Technology, 
social and economic exchanges perspectives” and unpacks 
the topic of trust between lenders and borrowers on crowd-
lending platforms, which is a natural obstacle to their adop-
tion. The authors derived six hypotheses from the literature 
that they tested using an extensive survey with 50 respond-
ents in a pilot test and 300 respondents during their pri-
mary data collection. An important finding of their research 
asserts that borrower cues, risk mitigation, and perceived 
quality significantly influence investor trust. As a practical 
consequence, they recommend that crowdlending platforms 
integrate with third-party institutions to ensure borrowers’ 
credibility and to implement risk mitigation strategies (Per-
dana et al., 2023).

Another article that analyzes the effects of centralized 
financial platforms shows how information on (social net-
working) digital platforms influences the trading patterns on 
(financial market) digital platforms. For their research, the 
authors Kwansoo Kim, Sang-Yong Tom Lee, and Robert J. 
Kauffman chose postings on the Reddit platform and linked 

them to the irrational trading behavior that was observed 
for GameStop shares on the New York Stock Exchange 
Euronext. Their in-depth empirical analysis reveals that the 
information distributed on social media about a firm’s stock 
strongly impacts the trading of this stock on other digital 
platforms. The research is an impressive example of how 
digital platforms are related and leads the authors to call for 
a tighter monitoring of social news platforms (Kim et al., 
2023).

With the seventh special issue paper, the emphasis shifts 
to fintech 2.0 solutions, which are summarized under the 
umbrella term of DeFi. The first of the five articles in this 
cluster is titled “A multivocal literature review of decentral-
ized finance: Current knowledge and future research ave-
nues” and authored by Vincent Gramlich, Tobias Guggen-
berger, Marc Principato, Benjamin Schellinger, and Nils 
Urbach. Based on an analysis of 79 research papers, they 
present a consolidated definition of DeFi and paint the cur-
rent state of research in the DeFi field. They conclude that 
DeFi has not reached broad adoption and that CeFi and 
DeFi solutions will likely co-exist (Gramlich et al., 2023). 
In addition, the paper proposes a research agenda that lists 
35 research questions in three segments (fields of design and 
features, measurement and values, management, and organi-
zation) indicating the nascent state and the need for future 
research in this area.

The second article in the DeFi cluster focuses on the 
performance of blockchain-based token offerings. Using 
signaling theory, the authors Marten Risius, Christoph F. 
Breidbach, Mathieu Chanson, Ruben von Krannichfeldt, and 
Felix Wortmann analyze the impact of social media infor-
mation for 305 initial token offerings (Risius et al., 2023). 
They reveal that for initial coin as well as for initial exchange 
offerings, the volume and sentiment of social media post-
ings (signals) serve as valuable predictors of fundraising 
performance. In the third DeFi article, Jan Schwiderowski, 
Asger Balle Pedersen, Jonas Kasper Jensen, and Roman 
Beck address non-fungible tokens (NFT) as a class of digi-
tal assets to understand the value dynamics in decentral-
ized finance markets. They interviewed 14 experts in the 
relevant industry to identify their motivations and strategic 
options. Building on these interviews, they theorize about 
the mechanisms of value creation and value capture in this 
domain. They find that NFTs are not an entirely new asset 
class, but that their value may be separated into an intrinsic 
and extrinsic part, that is, the value driven by the artistic 
content of the NFT and the value driven by external market 
forces, respectively (Schwiderowski et al., 2023).

Another research on coin offerings is authored by Moritz 
Bruckner, Dennis Steininger, Jason Thatcher, and Daniel 
Veit. They conducted an experimental study to analyze the 
effect of lockup periods and persuasion on online investment 
decisions using the example of initial coin offerings (ICOs). 
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Lock-up periods are of special relevance for ICOs, as they 
can be enforced by technology. Building on signaling theory 
and a 2 × 2 factorial experiment with 473 participants, the 
authors find that persuasion signals only have an encourag-
ing effect on investments when these investments do not 
involve a technology-enforced lock-up. Therefore, their 
results are highly relevant to ICO issuers, potential inves-
tors, and policymakers who seek to regulate ICOs (Bruckner 
et al., 2023).

Last but not least, the fifth DeFi article and the final arti-
cle of the special issue takes again a view on regulatory 
questions around DeFi. Nadia Pocher, Mirko Zichichi, Fabio 
Merizzi, Muhammad Zohaib Shafiq, and Stefano Ferretti 
seek to apply machine learning-based forensics to check for 
anti-money laundering/combating the financing of terror-
ism (AML/CFT) compliance in cryptocurrency transactions. 
They model bitcoin transactions as a directed graph net-
work and use graph-based data analysis methods to classify 
transactions. After a comprehensive comparison, they argue 
that DeFi might need constant experimentation with various 
forensic methods to reap their full benefits. They find that 
graph convolutional networks outperform more traditional 
techniques and they are the first to experiment with graph 
attention networks that lie closely behind (Pocher et al., 
2023).

This overview on special issue papers concludes this pref-
ace. The guest editors wish to thank all authors and review-
ers who were involved in making this third fintech special 
issue in Electronic Markets possible. This also goes to the 
authors of numerous submissions, which could not be con-
sidered for publication in this special issue. However, the 
bottom line of the many papers was that fintech research is 
still in an early stage and merits substantial further research. 
It remains to be seen, whether ubiquitous finance will be a 
widely used term in the future, but one aspect of this evo-
lution has a ready seen a continuation: The fourth special 
issue on fintech in Electronic Markets has been announced 
and is titled “Fintech and Decentralized Finance” (Ferretti 
et al. 2023).
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