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Abstract
The purpose of this paper is to carry out content analyses on the existing literature to 
investigate the knowledge state of innovation facilitators adopted to promote finan-
cial innovation. In total, 56 papers were analysed using the NVivo software package. 
Three categories of innovation facilitators emerged from the literature capturing the 
perspective of regulators, incumbents and new entrants. Each identified instrument 
is defined and its processes and implications described. Many initiatives were led by 
regulators, revealing a regulatory strategy change from risk-based to opportunity-
based regulation, with regulatory sandboxes being the most commonly adopted 
instrument. Incumbent-led innovation facilitators were also identified and typically 
took the form of corporate incubation models, co-working spaces, venture funds and 
innovation platforms to support financial institutions with partnerships, acquisitions 
or self-development. Lastly, the literature review revealed innovator-led instruments 
to support start-ups with raising capital. Based on our results, we discuss several 
important observations and propose avenues for future research capturing each of 
the identified perspectives. This paper contributes to incubation research and the 
financial innovation and FinTech literature streams.
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1 Introduction

Financial markets are crucial for the stability of economies (Mention and Torkkeli 
2012). Financial services offered in this sector include identity and value authen-
tication, value transfer, value storage, value lending and value investment and 
financing (Hendershott et  al. 2021). In this context, enabling technologies such 
as artificial intelligence and blockchain have recently provided abundant oppor-
tunities for entrepreneurial entry (Berman et  al. 2021) and financial innovation, 
defined as ‘the act of creating and then popularizing new financial instruments, as 
well as new financial technologies, institutions, and markets’ (Lerner and Tufano 
2011, p. 6). In the late 1970s, financial innovation was measured by the num-
ber of financial patents (Miller 1986), whereas in the early 1990s, the share of 
expenses financial institutions spent on information technology was used to indi-
cate the level of innovation in financial markets (Scott et  al. 2017). Despite the 
introduction of prominent innovations such as automated teller machines (ATMs) 
and internet banking systems, the financial sector was not perceived as innovative 
(Hornuf et al. 2020; Lerner et al. 2016). However, after the global financial crisis 
in 2008, this changed dramatically with the rise of financial technology (FinTech) 
innovations, which have revolutionised the collaboration and competition dynam-
ics among both new entrants and incumbents and forced regulators to adapt and 
evolve (Berman et al. 2021; Lee and Shin 2018; Zetzsche et al. 2017). The evolu-
tion of the banking industry over the past three decades was examined by Hanafi-
zadeh and Marjaie (2020), whose results reveal that financial crisis and competi-
tion are the newest areas of focus in the literature.

To purposefully broaden the scope of this review to include newcomers, estab-
lished firms and regulatory changes, FinTech is defined as ‘technology-enabled 
innovation in financial services that could result in new business models, applica-
tions, processes or products with an associated material effect on the provision 
of financial services’ (Financial Stability Board 2017, p. 7). Empirical research 
investigating financial innovation in the FinTech era is, however, still in its early 
stages. For example, when considering the governance of financial innovation, 
the literature (e.g., Arthur 2017) informs us of the regulation-innovation lag, 
which provides financial innovation stakeholders the time to identify, assess and 
mitigate any risks that may emerge. Along these lines, it is also noted that the 
ability to contain all risks is limited at best; hence, complementary instruments 
are required to better manage uncertainties (Arthur 2017). This is particularly 
important given the novel characteristics of FinTech innovations, which use large 
amounts of varied types of data, automate algorithmic programs through enabling 
technologies and disintermediate financial solutions (Brummer and Yadav 2019).

Despite the advantages of technology-enabled financial innovations including 
efficiency, decentralisation, transparency and security (Hendershott et al. 2021), 
negative implications for the financial stability of economies due to micro- and 
macro-level financial risks may emerge. To date, however, there are limited data 
assessing the significance of FinTech implications on financial stability (Vucinic 
2020). That said, the underlying liability of novelty for entrant FinTechs may be 
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rooted in regulatory constraints, including unclear regulation and the high com-
pliance costs involved in acquiring financial licenses (Arner et al. 2015; Haddad 
and Hornuf 2019). As a result, regulatory uncertainties may discourage invest-
ment and make it difficult for FinTech start-ups to access capital (Cornelli et al. 
2020; Mention 2019). Similarly, financial innovation increasingly provides 
unprecedented challenges for regulators trying to monitor FinTech activity (Allen 
2019). To overcome the risk implications and regulatory hurdles for regulators 
and newcomers, respectively, the emerging FinTech literature has investigated 
regulatory responses to financial innovation, revealing a transition in regulators’ 
approach from a wait-and-see to a test-and-learn standpoint (Arner et  al. 2015; 
Buckley et  al. 2020a). Most prominent test-and-learn approaches include regu-
latory sandboxes, innovation hubs or labs and accelerators that enable varying 
degrees of engagement and experimentation (Ahern 2020). These instruments 
promote the exchange of technological and regulatory knowledge among both 
regulators and innovators (Alaassar et  al. 2020; Zetzsche et  al. 2017). More 
recent empirical investigations have found that sandboxes significantly increase 
the probability of raising capital as a result of reduced regulatory hurdles and 
information asymmetry problems (Cornelli et al. 2020; Goo and Heo 2020). Sim-
ilarly, we also find studies on responses initiated by incumbents and newcomers 
(Berman et al. 2021). That said, the literature investigating instruments that facil-
itate FinTech innovation activities is both nascent and fragmented across research 
fields. Despite ongoing efforts (e.g., Brummer and Yadav 2019) that make key 
contributions by reviewing regulatory responses to financial innovation, they 
remain limited in scope, capturing only limited regulatory jurisdictions from 
a legal perspective within law research fields. In a like manner, other research 
streams may have investigated incumbent responses and their potential repercus-
sions on market conditions, though often through an economics or finance lens 
(e.g., Redmond 2013). As such, there is a lack of unified investigations of these 
perspectives through a management lens. The present study helps fill this void 
by synthesising the existing literature on regulatory, incumbent and entrepreneur-
ial initiatives promoting FinTech innovation activities and provides an agenda to 
pave the way for future research.

This review conceptualises innovation facilitators1 as instruments that support 
FinTech innovation activities in terms of business creation and development, regu-
latory guidance and compliance, testing financial solutions and collaborating with 
public and private stakeholders in financial markets. The creation and amendment 
of regulatory frameworks and laws goes beyond the scope and research field of this 
study, which is situated within management research. Specifically, we explore which 
innovation facilitators exist, define them, describe their activities and review their 
impact on financial innovation. Based on the nature of this review, we link this study 

1 Innovation facilitator is a label commonly employed by the European Commission and associated insti-
tutions to represent innovations hubs, regulatory sandboxes and other instruments that promote FinTech 
innovation activities (Kapsis 2020; Tanda and Schena 2019). We extend this broad term to encompass 
not only government-led instruments but also those employed by incumbents and new entrants.
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to the incubation literature stream, which investigates the role of support instruments 
in enabling the creation and growth of new ventures (Pauwels et al. 2016). Alaassar 
et al.’s (2021a) recent contribution explores the role of regulatory sandboxes as an 
incubation model in the FinTech context.

This paper addresses three research questions:

RQ1: What are the FinTech innovation facilitators established in the banking 
industry?
RQ2. How are the identified innovation facilitators functioning?
RQ3. What impact do these facilitators have on financial innovation?

To answer these questions, we conduct a literature review (LR; Tranfield et  al. 
2003) and use the NVivo software package to conduct content analyses (Adams 
et al. 2017; Gaur and Kumar 2017; O’Kane et al. 2021). After search refinement, 56 
research studies were identified and further analysed using deductive and inductive 
approaches. While we acknowledge the contribution of existing review studies (e.g., 
Brummer and Yadav 2019), to the best of our knowledge, no previous reviews have 
synthesised the literature on FinTech innovation facilitators and captured their pro-
cesses and consequences on a global scale from multiple perspectives including reg-
ulators, incumbents and new entrants. In addition, most contributions to date remain 
conceptual and discuss the implications of FinTech for financial markets in relation 
to specific issues such as compliance with legislative requirements (e.g., anti-money 
laundering and anti-fraud measures), regulation of crowdfunding and initial coin 
offerings (ICOs), regulatory technology (RegTech) to enhance regulatory processes, 
investor and consumer protection or risk to financial stability rather than focusing on 
supportive instruments.

This paper is structured as follows. Section  2 begins by reviewing the incuba-
tion literature and its linkages to the FinTech research stream. Section 3 presents the 
method applied and the methodological choices made during this review. Section 4 
presents the results, which are discussed in Sect.  5 relative to the research ques-
tions, highlighting several important observations from which a research agenda 
is derived.  Additionally, theoretical and practical implications are presented here. 
Finally, Sect. 6 concludes with  research limitations.

2  Literature background: incubation research

Since the creation of the first business incubation mechanism in the late 1950s, 
substantial academic and industry attention has been devoted to this topic, with 
the range of research orientations and business models that have emerged (Hackett 
and Dilts 2004) mainly featuring ‘technology/business incubators, innovation/tech-
nology centers, science/research/technology parks, and business/seed accelerators’ 
(Mian et al. 2016, p. 2). Despite these variations, incubation models have generally 
had the objective of supporting innovative start-ups, corporate employees or aca-
demic spin-offs during the entrepreneurial process (Pauwels et al. 2016; Mian et al. 
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2016). That said, the models that have so far gained the most attention are business 
incubators and accelerators (Mian et al. 2016). Thus, this section presents the defini-
tions and distinctive characteristics of business incubators and accelerators.

Business incubators are organisations that promote the creation and growth of 
innovative start-ups by providing business support services, access to resourceful 
networks and office working spaces (Bergek and Norrman 2008; Hackett and Dilts 
2004). An incubator network typically comprises of incubator advisors, participat-
ing incubatees, regional universities and industry connections and may extend to 
include resource providers like lawyers, investors, accountants and consultants with 
industry and technological knowledge (Hackett and Dilts 2004). Peters et al. (2004) 
identify three main types of governance structures in business incubators: (1) non-
profit models affiliated with government agencies, (2) non-profit incubators affiliated 
with universities and (3) for-profit models linked to private organisations. The latter 
may demand up to 70% of equity in participating start-ups in exchange for their sup-
port. Given the established nature of research on incubation models, Hackett and 
Dilts (2004) present five research orientations: developmental studies contributing 
taxonomies and typologies, configuration studies defining how incubation models 
operate, incubatee-focused studies exploring tenants’ experiences and perspectives, 
impact studies measuring the outcome of incubation models and theory-building 
studies. Due to a lack of research on incubation models in the FinTech context 
(Alaassar et al. 2021a) and our objective of reviewing the literature on innovation 
facilitators, we argue that our research is most closely aligned with the configuration 
and impact studies category. Thus, we briefly review how business incubators and 
accelerators function.

Bergek and Norrman (2008) assert that business incubators are composed of five 
key building blocks that are reflected in how they operate: (1) selection involves 
screening and acceptance or rejection of tenants based on entry requirements; (2) 
infrastructure refers to offering office spaces and administrative support; (3) busi-
ness support services are related to developmental activities like coaching tenants; 
(4) mediation represents the act of connecting incubatees to external networks in 
order to access resources; and (5) graduation is associated with exit decisions and 
policies. Unlike business incubators, accelerators have only emerged in the past two 
decades and are commonly short-term, fixed-duration and cohort-based programs 
offering mentorship and co-working spaces for start-ups (Mian et al. 2016). Addi-
tionally, in comparison to incubators, Pauwels et al.’s (2016) recent exploration of 
accelerators indicates that they are more focused on offering access to investment 
opportunities, are industry or geography focused and may employ a selection pro-
cess that involves using third-party services to conduct bulk screening.

While the literature indicates that incubation models tend to be dominant in most 
industries (Mian et al. 2016), this is not necessarily the case for the financial sector 
(Alaassar et al. 2021a). Here, other innovation facilitators have emerged to meet the 
distinctive features of this context: highly regulated with often outdated regulatory 
frameworks, newcomers with a lack of regulatory understanding and the potential to 
inflict harm on financial stability (Alaassar et al. 2021a). As such, the rise of regula-
tor-led instruments like regulatory sandboxes and innovations hubs or labs is found 
to both promote and regulate financial innovation activities. Moreover, accelerator 
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programs are found to be favourable and widely distributed incubation models, espe-
cially from the perspective of traditional financial institutions, which are able to 
effectively gain insight into novel technologies and solutions (Nicoletti 2017). These 
differences in incubation model orientations in the financial sector raise the question 
of which and how existing innovation facilitators operate in that context, a knowl-
edge gap that is addressed in this review.

3  Methods

Using LR and content analysis, our approach involved searching, selecting, coding 
and creating categories (Belderbos et  al. 2017; Tranfield et  al. 2003). The NVivo 
software package was employed to facilitate this analysis (Adams et al. 2017; Gaur 
and Kumar 2017; O’Kane et al. 2021). The selected unit of analysis is the academic 
article. Figure 1 outlines the research methodology employed in this review.

3.1  Search and selection

Prior to searching for and selecting the sample, a pre-study of management studies 
exploring the topic of financial innovation and innovation facilitators in the FinTech 
era was conducted (Alaassar et al. 2020; Goo and Heo 2020; Mention 2020; Men-
tion and Torkkeli 2012). This helped evaluate the scope of the existing literature, 
refine the review topic and identify relevant search strings. Thereafter, keyword-
based and external-article search strategies were followed to ensure that all relevant 
papers would be included in the sample. For the keyword-based search, we used 

A. Pre-study of five selected papers from credible authors; LR process guided by 
RQ1: What are the FinTech innovation facilitators established in the banking industry? 

RQ2. How are the identified innovation facilitators functioning? 
RQ3. What impact do these facilitators have on financial innovation?

B. Keyword search in ISI WoS 
Before review = 520 articles

After review = 41 articles

C. External article search in Google Scholar
Selected = 15 articles

E. Content analysis: focus on reviewing articles with a coding scheme using a deductive approach 
and identifying innovation facilitators using an inductive approach. 

F. Final analysis – Interpretation and discussion of findings. 

Sampling

Data 
collection

Data 
analysis

D. Upload 56 articles to NVivo, establish preliminary coding scheme. 

Fig. 1  LR process
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the following strings in two separate searches: (1) ((incubat* OR accelerat* OR 
instrument* OR mechanism* OR initiativ* OR hub* OR framework* OR facilitat*) 
AND ‘financial innovat*’); and (2) ((incubat* OR accelerat* OR instrument* OR 
mechanism* OR initiativ* OR hub* OR framework* OR facilitat*) AND (fintech 
OR ‘financial technology’)). This keyword search was conducted in the ISI Web of 
Science2 (WoS) database in December 2020 and generated 520 articles after filter-
ing to include only article, review and early access document types; no time period 
limits were applied. Following this, the titles, abstracts and keywords were reviewed 
to ensure relevance to the research scope, which led to the selection of 44 articles, of 
which only 41 were accessible and published in English. The majority of excluded 
publications were from the fields of economics, business finance and law and had 
little to no relevance to supporting businesses with their innovation efforts from a 
management studies perspective. In addition, we conducted an external search using 
Google Scholar, which resulted in selecting 15 relevant3 contributions that were not 
identifiable on WoS; backward and forward citation tracking was utilised to identify 
additional relevant contributions. Thus, 56 papers were prepared for analysis (see 
“Appendix 2” for an overview). Table 1 presents the number of searches, the key-
word strings and the number of selected articles.

The distribution of the journals was extremely diverse; Small Business Economics 
published the largest number of papers in our sample, but that was a mere four papers. 

Table 1  Search strings and selection

Duplicates were not counted, so the ‘selected’ number of articles may appear lower than expected
a Limited to article, review and early access document types
b Some papers had limited access, while others were not written in English
c External papers from reputable authors sourced from Scopus and Google Scholar

# Search strings WoS Search Selection

1 (Incubat* OR accelerat* OR instru-
ment* OR mechanism* OR initia-
tiv* OR hub* OR framework* OR 
facilitat*) AND ‘financial innovat*’

285a 28

2 (Incubat* OR accelerat* OR 
instrument* OR mechanism* OR 
initiativ* OR hub* OR framework* 
OR facilitat*) AND (fintech OR 
‘financial technology’)

235a 16

Total 520 44
Total  accessibleb 41
Additional  contributionsc 15
Total number of papers for analysis 56

2 WoS was deliberately selected as a top-ranked database to limit lower-quality publications.
3 These include articles from key outlets targeting this topic but published in different formats like work-
ing papers (e.g., Cornelli et al. 2020) and books (e.g., Fenwick et al. 2020).
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It is also notable that the number of papers published in law journals was almost equal 
to the number in management journals. The remaining studies stemmed from other 
journals published in economic outlets. As for publication year, most studies (73%) 
appeared between 2018 and 2021, which emphasises the intensive attention this topic 
has received in the past few years. Figure 2 illustrates the distribution of journals, and 
Table 2 outlines the most frequently cited articles in the analysed sample.

3.2  Data analysis

The next stage in the review process was to employ content analysis and both deductive 
and inductive approaches on the sample of 56 papers. NVivo was used to facilitate this 
process (Adams et al. 2017; Gaur and Kumar 2017; O’Kane et al. 2021). As a start-
ing point, a pre-coding scheme was developed in line with the scope of this review. 
This included categories such as descriptive data (journal, title, author(s), research 
question(s), method(s), findings and results and suggestions for future research), inno-
vation facilitators (definition and activity description) and implications (consequences 
and benefits). During the process of analysis, the pre-coding scheme was gradually 
modified with new inductively coded sub-categories capturing different innovation 
facilitators from the perspective of regulators, newcomers and incumbents. After all 
studies were reviewed, the coded data were compiled in a framework matrix consisting 
of the analysed studies on the vertical axis and the categories on the horizontal axis. 
This matrix began the data synthesis and write-up process presented in Sect. 4, which 
reports the results of the literature review.

Small Business 
Economics

7%

Journal of Banking 
Regulation

4%
Financial 

Innovation
4%

Emerging Markets 
Finance & Trade

4%

European Business 
Organization Law 

Review
4%

Management 
journals 

33%

Law journals
31%

Other journals
13%

Fig. 2  Overview of journals in which articles in the sample articles appeared
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4  Results

This section presents the results of the content analysis of 56 papers focusing 
on FinTech innovation facilitators and related underlying processes and conse-
quences. This analysis revealed three main categories of innovation facilitators 
in the literature from the perspective of regulators, incumbents and newcomers. 
With the exception of regulatory sandboxes (general unacceptance of cryptocur-
rency offerings) and ICOs (dedicated to blockchain and cryptocurrency segment), 
all other innovation facilitators had a broad scope to targeted FinTech segments. 
An overview of the findings and associated data structure can be found in Fig. 3. 
Table  4 in the appendix summarises the 10 most relevant papers that emerged 
from the analysis.

4.1  Regulator‑led innovation facilitators

Regulator-led instruments primarily include regulatory sandboxes and thematic 
sandboxes, innovation hubs and incubation models.

Rational Innovation FacilitatorPerspective

Test-and-learnRegulator-led

Regulatory sandboxes

Innovation hubs

Incumbent-led

Newcomer-led

Incubation models

Partner

Buy

Make

Corporate incubation 
models

Co-working spaces

Corporate venture 
funds

Innovation platforms

Raise capital

Avoid regulatory 
requirements

Initial coin 
offerings

Crowdlending
platforms

Fig. 3  Overview of the findings
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4.1.1  Regulatory sandboxes

The most frequently investigated innovation facilitator established by regulators 
is the regulatory sandbox. Pioneered by the Financial Conduct Authority (FCA) 
in the United Kingdom, the inspiration for sandboxes came from clinical trials 
in the pharmaceutical industry (Ahern 2020). First established in 2016, they are 
either already operating or have been announced in more than 50 jurisdictions 
(Buckley et al. 2020a). Irrespective of the fine details of deployment, sandboxes 
are virtual trial-and-error instruments that grant financial market participants 
temporary licensing relief, providing the opportunity to test novel solutions in a 
controlled, real-world environment and engage with regulators who offer guid-
ance and supervision (Brummer and Yadav 2019; Fenwick et al. 2020). The sand-
box approach means that risks—to consumers and investors, whether operational 
or systemic—may be contained and that regulators can learn about the applica-
tion and implication of enabling technologies. Sandbox participants, meanwhile, 
benefit from access to regulatory knowledge, convenient testing in both local and 
international jurisdictions (facilitated through cross-border collaboration and 
initiatives like the Global Sandbox) and the freedom to operate and compete in 
financial markets dominated by traditional financial institutions (Alaassar et  al. 
2020; Allen 2019; Ringe and Ruof 2020). Ahern (2020) characterises sandboxes 
as an agile form of opportunity-based regulation, distinguishing them from the 
passive wait-and-see approach and risk-based regulation traditionally associated 
with financial regulators.

With regard to the processes inherent in sandboxes, our findings indicate the pres-
ence of application, participation and graduation or termination processes. Upon 
application, FinTech applicants must meet a set of eligibility criteria that are evalu-
ated to enter the sandbox (e.g., degree of innovation, benefit for consumers, readi-
ness and need for testing). For instance, readiness for testing is evaluated based on 
a detailed description of risk mitigation plans and success indicators to ensure the 
presence of necessary safeguards. If applicants meet the eligibility criteria, then reg-
ulators consider which legal frameworks are applicable to tailor testing conditions 
or relax regulatory requirements, such as waiving rules or issuing no-enforcement 
action letters for admitted applicants (Ahern 2020; Huang et al. 2020). Importantly, 
existing literature (e.g., Alaassar et  al. 2021a) indicate that regulators welcome 
most types of FinTech segments to apply to access the regulatory sandbox; the FCA 
sandbox in the United Kingdom with the highest number of sandbox participants 
in the world, has accepted applicants operating in all segments including crypto-
currencies. However, many other regulatory jurisdictions have a ban on blockchain 
and cryptocurrency offerings (Buckley et al. 2020a). During participation, we find 
empirical evidence of regulator-regulatee social interaction contributing to the prac-
tices of both regulators and sandbox participants in ways such as improving risk 
management and regulatory compliance practices among participants and enhanc-
ing regulators’ monitoring and engagement practices (Alaassar et al. 2020). Finally, 
participants must exit the sandbox either upon completing testing plans, reaching the 
scheduled end of the participation period or being terminated due to non-compli-
ance with regulatory requirements (Ringe and Ruof 2020).
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While empirical studies investigating the implications of sandboxes remain 
scarce, our findings provide novel insights that contribute to the scholarly under-
standing of sandboxes. For instance, anecdotal evidence indicates that sandboxes 
provide participants with credibility and a stamp of approval (e.g., Ahern 2020; 
Allen 2019). This concurs with the empirical findings of Alaassar et al. (2020), who 
found that sandbox participants are indeed perceived as trustworthy by investors and 
consumers, thus gaining legitimacy and wider acceptance. Consequently, it is further 
postulated that sandboxes facilitate access to finance (Alaassar et al. 2020). Using 
a sample of 118 participants, Cornelli et al. (2020) found a significant increase in 
capital raised after sandbox entry, confirming the effectiveness of sandboxes at 
improving FinTech participants’ access to investment capital. From a country-level 
perspective, Goo and Heo (2020) also found a positive effect of sandboxes on Fin-
Tech venture investments. Moreover, the literature discusses the signalling effect 
that sandboxes achieve, which reflects the commitment of regulatory authorities to 
promote innovation (Allen 2019; Buckley et al. 2020a). It is, however, questionable 
whether sandboxes can inform us with sufficient certainty about the implications of 
the wide-scale deployment of FinTech. This is because sandboxes impose testing 
conditions with limited thresholds; for instance, the Australian Securities and Invest-
ments Commission’s (ASIC) sandbox limits testing participants to 100 retail clients. 
Even if a robo-advisory FinTech (an automated, algorithm-driven financial portfolio 
advisor) is successful in small-scale testing, the extent to which this service might 
effectively work with a larger group of more diverse clients could be very different 
(Brummer and Yadav 2019). Brown and Piroska (2021) claim that sandboxes are 
engaged in riskwashing, a term used to describe organisations’ actions to appear as 
if they are de-risking an asset class, technology or business model. The riskwash-
ing effect of sandboxes is justified through three characteristics: the first point con-
curs with Brummer and Yadav’s (2019) view on the inability of small-scale tests to 
generate adequate knowledge about the actual systemic effects on society and the 
economy that are attributable to newcomer FinTechs. Second, there is a degree of 
opacity in the design of sandboxes; risk-related information shared with consum-
ers and external stakeholders based on the dialogue among regulators and sandbox 
participants is opaque and selective. Third, since sandbox regulators are involved in 
the co-creation of participants’ services and business models, the authors claim that 
FinTech participants may lack the capabilities to independently evaluate and develop 
their risk profiles after graduating from the sandbox (Brown and Piroska 2021).

Lastly, we present evidence of sandbox models evolving into thematic testing 
environments. For instance, in Hong Kong, the regulatory authorities have intro-
duced a two-stage sandbox to enhance existing regulations for cryptocurrency plat-
forms. The first stage is exploratory, a trial period during which participants engage 
in live testing to illustrate how regulatory requirements will be met. Once regula-
tors are satisfied with the regulatory effectiveness of a participant’s operations, the 
applicant is granted a time-limited license of at least 12 months to start the second 
stage, though close monitoring continues (Huang et al. 2020). Similarly, sandboxes 
have been proposed as appropriate testing labs for RegTech, which uses Big Data 
and machine learning to provide real-time data on irregularities. Thus, RegTech 
can facilitate effective monitoring and regulation of a large number of market 
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participants (Arner et  al. 2016; Yang and Li 2018). In the EU context, Buckley 
et al. (2020b) argue that the combined effect of four legislative measures have been 
conducive to the evolution of RegTech: digital regulatory reporting requirements 
(AIFMD and MiFID II), data protection (GDPR), open banking (PSD 2) and digital 
identification (eIDAS).

4.1.2  Innovation hubs

Another innovation facilitator identified in the literature was innovation hubs,4 
which are primarily intended to be easy-to-access engagement points for finan-
cial market participants to receive clarification and guidance on applicable finan-
cial regulations (Ahern 2020; Buckley et al. 2020a; Khalid and Kunhibava 2020), 
such as questions about whether and how regulatory frameworks apply with regard 
to anti-money laundering efforts and ICOs (Ahern 2020). Some jurisdictions offer 
both innovation hubs and regulatory sandboxes as part of their contribution to sup-
porting technology-enabled innovation in financial markets (Brummer and Yadav 
2019). However, innovation hubs are often the first initiative employed by regulators 
(Khalid and Kunhibava 2020). In the EU, five countries had established sandboxes 
by 2019, while 24 EU countries had set up innovation hubs (Laidroo and Avarmaa 
2019).

Buckley et al. (2020a) focus on the differences between sandboxes and innova-
tion hubs, arguing that innovation hubs have more benefits in supporting FinTech 
ecosystems; they are less resource intensive, are open to a wider range of FinTech 
firms and can operate as stand-alone initiatives. The only drawback of innovation 
hubs these authors found was that they are not recognised as a unique brand and are 
used interchangeably with other initiatives like accelerators; in this regard, they dif-
fer from regulatory sandboxes. Both innovation hubs and sandboxes enable mutual 
knowledge exchange among regulators and innovators (Ahern 2020; Buckley et al. 
2020a) and facilitate referrals to international jurisdictions, provided that there are 
bilateral agreements with a referral function between a given country pair (Ivanova 
2019).

4.1.3  Incubation models

Incubation models such as business incubators and accelerators resemble the last 
initiative identified in the analysed literature by serving as innovation facilitators. 
These instruments provide a variety of opportunities for business support, collabo-
ration, experimentation and co-working spaces (Ahern 2020). Although regulatory 
authorities in countries like Germany, Luxembourg and the United States (at the fed-
eral level) may not have introduced sandboxes to promote FinTech innovation activi-
ties, they have adopted other approaches that are dominated by incubation models 

4 Note that these initiatives are established and governed by regulatory authorities and are thus distinct 
from government-supported, community-led and private innovation hubs. The incubation models pre-
sented in the next subsections differ in that they can be publicly funded.
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(Buckley et  al. 2020a). In these settings, incubation models are partly or entirely 
established or funded by public agencies rather than banks (Hornuf et al. 2020). For 
example, the Bank of England established an accelerator to support the implementa-
tion of financial innovation in the United Kingdom’s central banking system by run-
ning exploratory proof of concept (PoC) on business cases of relevance. Although 
the central bank doesn’t specify which FinTech areas are of relevance, they have 
completed PoCs with segments like RegTech (auditing), blockchain and cryptocur-
rencies (privacy related) and money transfer, thus indicating wide acceptance (Laid-
roo and Avarmaa 2019). Using a large dataset of FinTech start-ups established in 
France, Gazel and Schwienbacher (2020) confirm that incubation models signifi-
cantly lower the risk of failure for their FinTech tenants. That said, there remains 
scant research investigating the functions and implications of incubation models for 
FinTech innovators.

4.2  Incumbent‑led innovation facilitators

The literature indicates the role of traditional banking institutions and technology 
firms as innovation facilitators using corporate strategies that contribute to the crea-
tion and growth of FinTech innovations. In this setting, Nicoletti (2017) presents 
three main strategies that traditional financial institutions adopt to maintain their 
competitive advantage in the digital transformation of financial services: partnering, 
purchasing and making.

4.2.1  Partner, buy or make strategies

Broadly, the partner, buy or make strategies focus on FinTech categories within 
digital payments and banking, lending and wealth management (Tanda and Schena 
2019). Partnering features combining incumbents’ in-house capabilities with the 
agility of start-ups to develop new business models. Though the literature capturing 
this perspective remains scanty, Hornuf et al. (2020) do discuss the role of incum-
bents and their collaboration with FinTech start-ups. Using data from the largest 
banks in four regulatory jurisdictions, the authors found that incumbents are more 
likely to invest in smaller FinTech entities and establish product-related alliances 
with larger ones. The majority of these collaborations were attributed to FinTechs 
operating in the digital payments segment across the four countries. Distinctively, a 
high number of FinTechs providing bank-level software like customer relationship 
management tools (United Kingdom) and asset management solutions (Germany) 
were reported (Hornuf et al. 2020). Relatedly, Klus et al. (2019) explore both incum-
bent and FinTech perspectives, identifying different motives for partnering; tradi-
tional financial institutions seek FinTech start-ups mainly to outsource exclusive ser-
vices, whereas start-ups pursue incumbents’ regulatory capabilities, reputation and 
customer base. As such, the authors argue that banks could be exposed to reputa-
tional loss in the case of malpractice from partner FinTechs (Klus et al. 2019).

In any case, the operationalisation of each strategy can be achieved through dif-
ferent innovation facilitators like launching venture capital funds (e.g., AXA’s €200 
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million fund in 2015), setting up incubators or accelerators (e.g., Barclay’s New 
York accelerator) or establishing co-working spaces (e.g., Level39 in London) that 
are further leased by financial institutions to new entrants (Hendrikse et  al. 2018; 
Nicoletti 2017). When unpacking support programs like Barclay’s New York accel-
erator, it is reported that eight investment contracts were signed upon the comple-
tion of the 2015 program with FinTechs in areas like cloud computing, cybersecu-
rity, digital signatures, remote conferencing and loan information (Nicoletti 2017). 
Sinha (2017) provides an example of the role of the Open Vault accelerator at Sin-
gapore’s OCBC Bank; if a start-up is able to validate its solution and market fit, 
then OCBC becomes its first customer, thus achieving first-mover advantage along 
with increases in customer base and revenue (Sinha 2017). OCBC Bank is particu-
larly interested in FinTechs using technologies like (1) data analytics to process vast 
amount of data and help tailor services to customers, (2) artificial intelligence to 
automate services like lending enabled chat bots that provide information to existing 
and potential customers interested in loans and (3) blockchain to facilitate ‘Know 
your customer’ processes (Sinha 2017).

In addition to the adoption of individual instruments, Hendrikse et  al. (2018) 
report the presence of co-located joint venture clusters formed by two or more tradi-
tional financial institutions as a collaborative effort to explore common opportunities 
arising from new FinTech entrants. As an example, B-Hive—a European collabora-
tive innovation platform for FinTech—brings together major financial institutions to 
provide access to incubators, networking events and support initiatives. As such, tra-
ditional financial institutions play the role of platform leaders in FinTech entrepre-
neurial ecosystems. Notably, some of these incumbent-led initiatives are thematic 
(e.g., focusing on the application of certain technologies like blockchain), spatially 
global (e.g., the Global FinTech Hubs Federation as a cross-border innovation net-
work) and temporal (i.e., project-based) in nature. Nonetheless, in all the approaches 
that traditional financial institutions employ, they have the objective of cultivating 
relations and gaining early access to and control of innovative financial solutions 
(Hendrikse et al. 2018).

Beyond the strategies described above that reflect state-of-the-art incumbent-led 
innovation facilitators, Fenwick and Vermeulen (2020) propose the adoption of other 
strategies that stem from innovative organisations like Apple, Google, Amazon and 
Netflix; they primarily operate as technology firms outside the financial sector but 
have more recently expanded their service offerings to include financial services. 
For example, Apple launched its first credit card in 2019, while Google debuted 
bank accounts and Facebook introduced Libra, a new digital currency (Hendershott 
et  al. 2021). These strategies feature, first, the creation of an environment condu-
cive for serendipity (i.e., coincidental engagements among corporate employees and 
entrepreneurial actors that lead to commercially value-adding outcomes). Although 
incubators and accelerators may be appropriate instruments to achieve this goal, it 
has been argued that co-working spaces with open office arrangements can more 
effectively foster positive incumbent-start-up interactions. Second, while the acqui-
sition of innovative start-ups is widely practised, the authors point out the impor-
tance of maintaining the entrepreneurial firm’s identity and culture instead of hav-
ing it absorbed into the acquiring company. The last strategy, though focused on 
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intrapreneurship, presents a model that combines in-house incubator and accelerator 
programs with the creation of corporate venture funds to cultivate an entrepreneur-
ial culture within incumbents (Fenwick and Vermeulen 2020). In order to execute 
their own innovation projects, financial institutions would require competent labour 
to support their make strategies and transformation into more technology-enabled 
organisations, and this is a trend that is becoming more prevalent. For example, the 
venerable investment bank Goldman Sachs has more than 9000 in-house program-
ming and engineering employees out of a total of 33,000 professionals (Hendershott 
et al. 2021).

4.2.2  Open versus closed strategy to financial innovation

Another categorisation that emerged from the LR involved arranging incumbent-led 
strategies across a spectrum (from closed to open) featuring the degree of incum-
bents’ willingness to collaborate with FinTech start-ups. On one hand, it has been 
argued that digital transformations are easier to realise in closed corporate structures 
rather than open ones due to efficiency, data security, customer service and intel-
lectual property issues. On the other, evidence indicates that open structures allow 
incumbents to significantly improve their offerings. The Spanish bank BBVA offers 
a good example through the launch of its open banking program, effectively mak-
ing eight application programming interfaces commercially accessible to third-party 
FinTech start-ups, allowing them to incorporate customer’s banking data into new 
solutions with enhanced user experience like identity verification, payment manage-
ment and loan authorisation. That said, the majority of traditional financial institu-
tions are still in the experimental stages of deploying an open corporate strategy 
(Hendrikse et al. 2018).

4.3  FinTech‑led innovation facilitators

Our analysis of the literature also identified instruments developed and adopted by 
FinTech start-ups to overcome specific challenges, such as raising capital (e.g., ICOs 
and crowdlending platforms) and compliance with regulatory requirements; these 
are discussed below.

4.3.1  ICOs and peer‑to‑peer platforms

ICOs have evolved as the preferred tool to raise capital using cryptocurren-
cies. The first ICO token fundraising was conducted in 2013 by Mastercoin, 
now known as Omni (Deng et al. 2018), with interest gradually growing there-
after; US$7.9 billion were raised through ICOs in 2018 (Dostov et  al. 2019). 
Unlike initial public offerings, which trade shares of stock in established enti-
ties with track records under heavy regulation, ICOs have little to no registra-
tion or reporting requirements, are used by nascent blockchain FinTechs and 
do not grant equity to ICO buyers. Instead, investors exchange cryptocurrency 
tokens for pre-order application tokens for a solution yet to be developed by the 
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blockchain entity seeking to raise capital (Brummer and Yadav 2019; Cumming 
et al. 2019).

Since blockchain technology and cryptocurrencies like bitcoin are decentral-
ised and have no central administrator, most jurisdictions lack the regulatory 
frameworks needed to protect not only individual investors but also entire econ-
omies (Cumming et al. 2019). As such, novel FinTech segments like blockchain 
and cryptocurrency providers that lack regulatory recognition and acceptance 
from ecosystem actors tend to raise capital using ICOs, as recent studies have 
confirmed (e.g., Alaassar et al. 2021b). It has also been suggested that such insti-
tutional voids trigger first-comer entrepreneurs to establish non-existing support 
mechanisms (e.g., entrepreneurial hubs, networking initiatives) that are crucial 
for the creation and survival of disfavoured FinTech start-ups. However, using a 
sample of 40 ICO-related soft law statements—those that impose no obligations 
but only offer regulatory guidance—issued by 37 regulatory jurisdictions, Dos-
tov et al. (2019) confirmed the innovation-regulation lag and found that regula-
tors are mostly concerned about fraud rather than deterring money laundering 
and terrorism financing. Despite those concerns, Cumming et  al. (2019) argue 
that blockchain is a promising approach to facilitate entrepreneurial financing 
of new ventures and that regulations should promote rather than discourage it. 
Another alternative funding mechanism that has gained popularity in the past 
decade is investment-based crowdfunding, which is also called peer-to-peer 
(P2P); this mechanism involves lending platforms that play an intermediary 
role in connecting lenders and borrowers (Bavoso 2020; Martinez-Climent et al. 
2018).

4.3.2  Regulatory arbitrage as a practice

Finally, while not being an instrument but rather an approach that debatably 
viewed as unethical, we briefly discuss regulatory arbitrage, which the literature 
identifies as a practice employed by some start-ups. Regulatory arbitrage occurs 
when financial market participants deliberately change the form of a financial 
activity to cleverly bypass regulatory requirements without affecting the risks 
associated with that activity (Allen et al. 2016; Boyer and Kempf 2020). This is 
often a consequence of the innovation-regulation lag, in which market partici-
pants introduce innovations in areas with vague regulation, regulators respond 
with complex compliance requirements, and innovators introduce new financial 
innovations or mechanims to overcome the ostensibly tougher regulations (Allen 
et  al. 2016; Allen 2019). For example, in the United Kingdom, it is difficult to 
determine whether cryptocurrencies are subject to regulation and, if so, the regu-
lated activity under which they fall. This lack of clarity in requirements provides 
innovators with the opportunity for regulatory arbitrage (Huang et al. 2020). Such 
practices have also been empirically identified in the FinTech context of Singa-
pore (Alaassar et al. 2021b).
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5  Discussion and conclusion

This review has provided a synthesis of 56 studies on the literature discussing 
innovation facilitators in the FinTech era. Three main categories of initiatives 
were identified: those adopted by regulators, those adopted by traditional finan-
cial institutions and those adopted by newcomers. Each category initiative was 
defined and its processes and consequences reviewed. Our findings identified the 
regulatory sandbox as the most dominant innovation facilitator studied in the lit-
erature from the perspective of regulators. As for incumbents, accelerators and 
co-working spaces emerged as popular instruments. Finally, newcomers had 
also developed ways to tackle the hurdles in financial markets by raising capital 
through ICOs and P2P platforms. That said, there remain ample opportunities for 
future research due to the limited number of existing studies, most of which are 
conceptual in nature.

5.1  A research agenda

In addition to reviewing the literature on FinTech-related innovation facilitators, we 
synthesise the results and discuss several important observations from which sug-
gestions for a future research agenda are derived. Table 3 provides a snapshot of the 
research questions derived from the discussion to support future scholarship.

Table 3  Research agenda for future scholarship on FinTech innovation facilitators

Thematic perspective Suggested research questions

Regulators How effective are regulatory sandboxes in comparison to innovation hubs with 
regard to supporting FinTech innovation activities (factors to consider include 
stakeholder engagement, time, governance, resources, activities and value 
outcomes)?

What influence do regulatory sandboxes have on the reputation and contextual 
attractiveness of leading FinTech jurisdictions?

Incumbents What are the incentives for collaboration between incumbents and start-ups? 
How are these incentives impacted by the presence of alternative innovation 
facilitators?

How are incumbent-led innovation facilitators influencing the creation and devel-
opment of FinTech activities?

How do the competition dynamics among incumbents and start-ups with regard 
to underlying antecedents, activities and implications affect FinTech innova-
tion?

How and why do technology firms interact with newcomers, incumbents and 
regulators?

Newcomers How do existing regulations facilitate or inhibit the presence and performance of 
ICOs and P2P?

To what extent do regulated ICO and P2P campaigns affect investor protection 
and newcomers’ accessibility to capital?

How does the practice of regulatory arbitrage impact FinTech start-ups’ ability to 
raise funds from governmental grants, investors, ICOs or P2P campaigns?
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5.1.1  Synthesising regulator‑led innovation facilitators

The results on innovation facilitators that promote FinTech innovation activities can 
be placed on a spectrum. On one side, we have regulators that are still passive in 
their strategies to enable FinTech innovation activities. This side can be labelled 
‘risk-based regulation’ and encompasses traditional activities like licensing. We also 
find other informal approaches adopted by regulators, such as public speeches or the 
issuance of no-enforcement action letters, which may signal an early change in regu-
lators’ strategies towards more active regulation. No-action letters can be issued to 
either a specific market participant or an entire sector to remove legal uncertainties 
associated with a given course of action (Brummer and Yadav 2019). On the other 
side of the spectrum, we observe more active regulation, with regulatory responses 
that deliberately foster test-and-learn activities for regulators and innovators. This 
side can be labelled ‘opportunity-based regulation’ and includes initiatives like reg-
ulatory sandboxes, innovation hubs and incubation models. Our review of the lit-
erature indicates that, since the 2008 financial crisis, most regulators in developed 
economies have transitioned from risk-based to opportunity-based outlooks on the 
innovation facilitators discussed above, although this shift may not include all Fin-
Tech segments, especially cryptocurrencies and ICOs. Figure 4 outlines the regula-
tory response spectrum.

While empirical evidence regarding the processes and consequences of innova-
tion facilitators remains limited, there are studies confirming the positive impact of 
sandboxes on FinTech innovation actors, especially in terms of access to regulatory 
knowledge, cross-border referrals and enhanced investment opportunities (Alaassar 
et  al. 2020; Cornelli et  al. 2020; Goo and Heo 2020). Recent contributions (e.g., 
Buckley et al. 2020a) continue to emphasise the lack of data that are needed to gauge 
the effectiveness of sandboxes and argue that innovation hubs can more effectively 
support the FinTech ecosystem. These findings are interesting but raise the ques-
tion of why regulatory authorities around the globe have invested large amounts of 
resources in creating more than 50 sandboxes, especially when our findings indicate 
that innovation hubs are often established prior to sandboxes; could this be solely 
due to reputational reasons and to signal the attractiveness of business conditions for 

Wait-and-see
Risk-based 
regulation

Regulatory Responses

Regulatory 
sandboxes

Thematic 
sandboxes

Innovation hubs

Incubation 
models

No-action 
letters

Financial 
licenses

Initiative by 
regulators

Test-and-learn
Opportunity-

based regulation

Fig. 4  The regulatory response spectrum (compiled by the authors)
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FinTechs? One may then ask whether there are inherent differences in the mecha-
nisms and objectives of sandboxes and innovation hubs, with each tool serving a 
specific purpose. Future research is needed to investigate the building blocks and 
relationships among the stakeholders involved in these instruments as a first step 
prior to studies assessing their performance. Once achieved, comparative studies of 
regulatory sandboxes and innovation hubs can systematically investigate and report 
on the benefits and drawbacks of each instrument.

5.1.2  Synthesising incumbent‑ and newcomer‑led innovation facilitators

We found evidence of incumbent-led innovation facilitators operationalised through 
partnering, buying and making strategies. This is where opportunities for future 
research in management studies are greatest, given that the majority of FinTech mar-
ket participants offer business-to-business solutions, which often makes their busi-
ness models depend on partnerships with traditional financial institutions. Scholars 
can build on the efforts of Hornuf et al. (2020) and Klus et al. (2019) to measure 
mechanisms like incentivising and economic growth after entering partnerships with 
incumbents. Additionally, in connection to partnering strategies, incumbents’ use of 
innovation facilitators like co-working spaces were mainly discussed in the reviewed 
sample as spaces fostering serendipity that in turn leads to knowledge exchange and 
value creation (Fenwick and Vermeulen 2020). Although interesting, these find-
ings barely scratch the surface of this phenomenon, hence future scholarship can 
benefit from the growing body of empirical research (e.g., Bouncken et al. 2020a, 
b) to guide exploration of incumbent-led co-working spaces in financial markets. It 
may also be hypothesised that the need for collaboration among ecosystem actors—
banks, start-ups, regulators, investors, support organisations and so on—is particu-
larly high in the financial sector to access shared resources and knowledge. As such, 
the application of entrepreneurial ecosystems research can provide fruitful contribu-
tions to theory and practice by exploring how ecosystem actor interactions influence 
FinTech innovation activities (Bouncken and Kraus 2021; Alaassar et  al. 2021b). 
Competition among business-to-consumer FinTech start-ups and banks is another 
promising topic that has not gained significant attention (Berman et  al. 2021). In 
addition to collaboration and competition, future scholarship can investigate the 
coopetitive relationship between incumbents and start-ups (Hora et al. 2018) and the 
influence of coopetition on the creation and appropriation of value in corporate co-
working spaces (Bouncken et al. 2018).

As with regulator-led approaches, our review of incumbent-led strategies can be 
presented on a spectrum extending Hendrikse et al. (2018) conceptualisation, span-
ning from ‘closed’ to ‘open’ strategies that represent the degree of incumbents’ 
openness to FinTech collaboration. The partnering strategies on the open side of the 
spectrum dominate existing research, with little to no focus on the make and buy 
approaches, on the other side. Figure  5 outlines incumbents’ response to FinTech 
penetration. Beyond bank-led approaches, our review has notably not come across 
studies that explore incumbent technology firms’ strategies to collaborate with Fin-
Tech start-ups in the financial sector. Thus, future scholarship could investigate 
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the innovation strategies that giant technology firms like Google and Apple have 
employed: have such firms mainly been focused on the closed end of the incumbent 
spectrum with make strategies involving in-house incubators? If so, as indicated in 
the existing literature (e.g., Hughes et al. 2018; Kraus et al. 2019; Covin et al. 2020), 
individual-level research on intrapreneurial employees remains rare and would thus 
be another interesting avenue for future scholarship for both incumbents and tech-
nology firms: how are the combined perspectives of individual- and organisational-
level factors and strategies influencing the generation and development of FinTech 
innovations?

Lastly, while our findings indicate the positive effect of sandboxes on FinTech 
start-ups’ ability to raise capital, we also found evidence of other innovator-led 
approaches that enhance access to finance; namely, ICOs and P2P platforms, both 
of which have proved effective according to the literature. Though existing regu-
latory conditions for ICOs remain underdeveloped, thus limiting their potential in 
many jurisdictions, this situation is rapidly evolving as new regulatory frameworks 
are unveiled. Thus, future research should investigate the extent to which regulated 
ICO token sale campaigns may enhance investor protection measures and whether 
this would improve newcomers’ access to capital and reduce the need for spatial 
proximity to attractive FinTech ecosystems. Another approach adopted by innova-
tors was regulatory arbitrage, which allowed them to avoid regulatory requirements 
by taking advantage of unclear financial regulations. Though regulatory arbitrage 
has previously been debated in the broader financial market context, future research 
could seek to uncover the societal and economic implications of regulatory arbitrage 
among FinTech actors. How such a pragmatic approach to compliance influences 
FinTech start-ups’ relationships with consumers and ability to raise funds are topics 
that have yet to be investigated in appropriate depth.

5.2  Relevance of FinTech innovation facilitators to other industries

This section is devoted to discuss the relevance of identified innovation facilitators 
beyond financial markets. Incubation model orientations including public and pri-
vate support organisations have been widely adopted instruments across industries 
to support innovation and entrepreneurial creation and growth (Mian et  al. 2016). 

Closed Degree of traditional financial institutions openness

Partner

Open

Incubator/accelerator
programs

VC funds

Co-located
joint ventures

Co-working
spaces

Thematic, 
Project-based

or spatialMake
In-house

incubators

Buy
Keep

start-ups’ identity
& culture

Fig. 5  Financial institution responses to FinTech penetration (compiled by the authors)
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More recent instruments like crowdfunding platforms and ICOs have also become 
popular fund raising instruments among innovators in different sectors (Fisch 2019; 
Klein et al. 2019; Block et al. 2018). Comparatively, regulator-led sandboxes have 
been distinct from previous support instruments given (1) the uncommon inter-
vention of regulatory authorities in supporting innovation, (2) time-bound licens-
ing exemptions, (3) ongoing engagement upon acceptance in which regulators offer 
guidance on regulatory frameworks, and (4) increased flexibility for FinTechs to 
operate and potentially compete with traditional financial institutions (Alaassar et al. 
2021a). While innovation hubs and incubation models have also been established by 
regulators, they lack the unique features of sandboxes like providing time-limited 
licensing waivers and dedicated regulatory engagement, both of which if non-exist-
ent would incur high compliance costs. Despite the short history of regulatory sand-
boxes in financial markets, there is presence of spillovers to other sectors including 
the healthcare (Hirano et  al. 2020; Leckenby et  al. 2021) and energy sector (Ves-
eli et  al. 2021). As an example from the healthcare sector in Japan, Hirano et  al. 
(2020) develop a data management system based on blockchain technology that was 
then tested in a clinical trial for breast cancer within the Japanese regulatory sand-
box, which has been extended not only to cover financial markets and the healthcare 
industry, but also to mobility and transportation. As such, these findings indicate the 
need for regulatory intervention and the potential of innovation facilitators like regu-
latory sandbox to support innovative efforts across highly regulated sectors.

5.3  Theoretical and practical implications

Through this study, we have contributed, first, to incubation research by showcas-
ing which industry-specific instruments have been either established or adapted by 
regulators, incumbents and new entrants (Alaassar et al. 2021a), and, second, to the 
financial innovation and FinTech literature streams by unifying existing contribu-
tions and mapping the contemporary state of knowledge on the activities and impli-
cations associated with innovation facilitators in the banking industry (Gazel and 
Schwienbacher 2020). Additionally, the findings derived contribute to debates on 
the role of new players in the entrepreneurial finance literature stream by confirming 
the positive impact of regulatory sandboxes on raising capital (Block et al. 2018).

This study also provides important practical implications to start-ups, regulators 
and incumbents. First, technology-enabled start-ups operating in regulated indus-
tries can benefit from the presented results by becoming cognizant of the existing 
development opportunities that each innovation facilitator can provide and accord-
ingly use this information to develop strategies for new venture development, emer-
gence and sustainability. As an example, innovators that lack financial licenses, 
have limited resources, access to legal help and knowledge about regulatory frame-
works, and ones that will compete with traditional institutions, would benefit from 
regulator-led instruments like regulatory sandboxes and innovation hubs. Moreover, 
start-ups offering business-to-business services looking for ways to access and lever-
age regulatory capabilities including financial licenses, access to customer base and 
established reputation, will find the insights on incumbent-led innovation facilitators 
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value-adding. In addition to incubation models, other instruments like innovation 
platforms, thematic initiatives and open banking programs offer numerous collab-
oration opportunities. ICOs and crowdlending platforms are also addressed in this 
review as alternative fundraising instruments, with the former being of particular 
interest to blockchain and cryptocurrency offerings that are often banned by reg-
ulatory authorities. Second, despite the wide-spread of regulator-led innovation 
facilitators in financial markets around the world, there remains great potential for 
regulatory change and intervention, especially in emerging economies. As such, the 
presented results provide an overview of relevant instruments and associated char-
acteristics that can be transferred to other jurisdictions and regulated sectors. Last, 
the results are relevant for incumbents operating in and beyond financial markets as 
they showcase how different innovation facilitators can be employed depending on 
the desired partner, buy or make strategies as well as the degree of openness to col-
laborate for innovation.

6  Research limitations

There are no studies without limitations; we point out several methodological limita-
tions related to the sampling approach which could be addressed in future research. 
First, the employed search strings could still have been broadened to capture more 
relevant studies. As an example, mechanisms like co-working spaces may have not 
been adequately identified due to missing keywords. Also, considering the wide 
application of enabling technologies in financial markets, the use of FinTech and 
financial innovation, may not always yield results on thematic applications includ-
ing RegTech, crowdfunding, blockchain and cryptocurrencies. Second, despite 
using Scopus and Google Scholar to identify relevant contributions, WoS was the 
main database utilised. As this could be a limiting factor for the sample size, further 
research may consider using additional databases and grey literature more actively 
to capture impactful studies, without compromising the selection quality criteria. 
Third, citation tracking was performed on a smaller portion of selected contribu-
tions, thus future research can consistently use backward and forward citation track-
ing to identify contributions.

Appendix 1: Summary of relevant articles

See Table 4.
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