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Abstract: This research delves into the complex landscape of the fintech ecosystem, specifically focusing on the Northwest
City region of Ireland, employing a mixed-method approach. The study focused on the methodology used to identify and
map the fintech clusters. Different methodologies have been used to map and identify clustering due to its evolving nature.
In our case, due to the lack of fintech companies' records on publicly available databases, and fintech being an emerging
phenomenon, our methodology relied on a combination of approaches like desk research, stakeholder engagement,
geospatial analysis, and in-depth interviews which fall under the qualitative-dominant mixed method approach. Despite a
diverse range of methodologies being used to identify clusters, some known studies have used mixed methods. This research
aims to provide guidelines for identifying clusters by developing a database of the companies in the fintech sector and its
validation in an evolving field like Fintech. It also highlights the importance of the use of geospatial analysis in clustering by
mapping the fintech companies, however at the same time questions the simple agglomeration of the firms in the region.
It’s not only the physical proximity that develops the clusters but the local linkages, collaborations, and networks that play a
pivotal role in reaping the benefits of clusters. The detailed interviews with the fintech companies in the region and their
relationship with different components of the fintech ecosystem using the triple helix model highlighted the strengths and
weaknesses of the fintech ecosystem in the region. The application of mixed methods in this research highlights the value
gained in exploring fintech clustering and ecosystems. This study further enhances our understanding of the emerging
phenomenon of fintech clusters and ecosystems in cluster-based economies, specifically how a combination of approaches
could be used to map and identify fintech clusters. It also furthers the boundaries of knowledge in business and management
methodological literature by introducing a comprehensive qualitative-dominant mixed method approach with a
consolidating knowledge base on methodological approaches to clustering.
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1. Introduction

The landscape of the fintech ecosystem is complex, particularly in the Northwest City region of Ireland. This
study delves into the methodology used to identify and map fintech clusters, employing a mixed-method
approach. Fintech clusters are geographic areas with a concentration of fintech companies, startups, investors,
and supporting institutions. Literature shows that it is not just a mere concentration of corporations in a
geographic location (Ffowcs-Williams 2012; Ketels 2017). Clustering happens when companies from related
industries interact with each other and create linkages and networks within and beyond the cluster boundaries
(Byrne 2016; Walsh 2020). An in-depth analysis of the business linkages is required to understand the business
environment and the level of interaction among corporations in the region. The level and type of analysis depend
upon the availability of data, region, and the objective of the study.

Industrial clustering is not a new phenomenon. Literature shows different terms have been used for fintech
clustering in academia and policy reports like fintech or digital or electronic finance clusters, hubs,
agglomeration, ecosystem, cities, zones, or geographies (Wojcik et al. 2022). Despite the prominence of fintech
clusters in global economic landscapes, identifying and mapping industrial clustering poses challenges (Porter,
2000a; Solvell et al., 2006; Sélvell, Ketels and Lindqvist, 2008; Ketels and Protsiv, 2021). This study examined a
border region of Ireland (Northwest City Region) where publicly available data on fintech companies is scarce.
Literature shows that the major challenge in mapping industrial clustering is the availability of robust statistical
data as well as the presence of data collection bodies in some geographic locations as well as sectors (Ketels
2017; O’Connor et al. 2017). Hence, the methodology adopted for this study integrates desk research,
stakeholder engagement, geospatial analysis, and in-depth interviews within a qualitative-dominant mixed-
method framework. Through a blend of quantitative and qualitative data insights, this study provides a
comprehensive understanding of the industrial clustering phenomenon while enabling the researcher to identify
and map the industrial clusters which contribute to both theory and practice.
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The remaining study is organized in the following way. Section 2 provides the context highlighting the
significance of the fintech clustering. Section 3 discusses the concepts central to the study based on the review
of the literature. Section 4 discusses the application of mixed methods to the study in the context. Section 5
explains the value of the suggested approach and Section 6 concludes the study.

2. Context

Industrial clustering has become a significant drivers of economic growth and innovation as evidenced by the
fourth industrial revolution and smart production processes (Jiao et al. 2021). Some of the famous Fintech
clusters are Silicon Valley, London, Berlin, New York City, Singapore, Hong Kong and Shanghai. Fintech is a new
phenomenon that has radically changed the traditional financial landscape (Abbasi et al. 2021). It has impacted
important areas of the economy like banking systems, trading systems, and payment platforms which are leading
countries to economic development and being a source of competitiveness (Jiao et al. 2021; Lai and Samers
2021; Guo et al. 2023). Today, cities are fighting to become fintech hubs rather than financial hubs, cities like
London, New York, and Silicon Valley are well-known for being prominent FinTech hubs. However, other cities
and nations are eager to become, if not global hubs of this rapidly expanding sector, then at least regional ones.
Governments around the world are working with regulators and policymakers to support the development of
fintech technologies by creating and testing environments known as regulatory sandboxes, fintech sandbox
hubs, or innovation hubs (Parenti 2020). Fintech companies in the jurisdiction of the regulatory sandbox or
innovation hub are given regulatory lenience, however, the regulators are working very closely with new
technologies and are assessing the attached risks (Buckley et al. 2020). Since the 2008 financial crisis, the fintech
industry has been growing, specifically in countries that faced severe repercussions because of the financial crisis
(Laidroo and Avarmaa 2020a). Literature shows that there is a greater tendency for the fintech firms to operate
in closer proximity and this phenomenon is defined as fintech clustering even though this sector operates online
(Laidroo and Avarmaa 2020b; Gazel and Schwienbacher 2021; Jiao et al. 2021; Alaassar et al. 2022). Due to the
technical infrastructure and the financial regulations in the region.

The Northwest City Region of Ireland consists of Donegal County, Derry City, and Strabane District Council. It’s a
part of the border region and is crucial for the economic development of Ireland as it provides direct access to
the EU, UK, and Irish markets. The research conducted by the Western Development Commission declared
County Donegal as the Atlantic Economic Corridor (AEC). The agglomeration of economic activities can be seen
in this region. An initiative of the Irish government Investderrystrabane (2023) indicates the presence of
different industrial clusters in this region including Medtech, Engineering, and a suspected Fintech cluster. In
2018 the North West Regional Skills Forum declared Information and Communication Technology and Financial
Technologies (Fintech) as the fastest-growing sector in Ireland. There is an extensive occurrence of financial
institutions, technology and communication companies, and fintech corporations in the region. The suspected
fintech cluster and the related industries could be just an agglomeration of economic activities without
knowledge sharing or linkages among themselves. The existing ecosystem of fintech and related industries in
the Northwest City Region shows prominence of financial institutions and information technology (IT)
corporations due to Ireland’s stable financial regulatory system and internationally traded technologies. Fintech
is given special attention because of the attached benefits for economic growth, productivity, and
competitiveness which was highlighted during COVID-19. The strategic position of this region, welcoming tax
policy, and a stable financial regulatory landscape without any restrictions for fintech companies, is encouraging
fintech startups to grow a fintech cluster of its kind.

Industrial clustering has been used as a tool for regional development all over the world. Economies based on
clustering are outperforming the rest of the market in the case of developing and developed countries (Sélvell
et al. 2003; Ketels and Memedovic 2008; Ketels 2017). According to O’Connor et al. (2017), Ireland is lagging in
the clustering of different sectors as compared to other European economies. Bryne (2016) and Walsh (2020)
highlighted the lack of formal cluster policies and cluster organizations for the development of a micro-level
business environment in Ireland, clusters are mentioned in policy plans to achieve policy goals. However,
literature shows that clusters could lead to an improved business environment, resulting in locational
competitiveness of the region which attracts more foreign investments, increases employment, and increases
innovation in the related industries (Porter 2000a; Ffowcs-Williams 2012; Ketels 2017). Industrial clustering
could be a game changer for the Irish economy after Brexit, being part of the European Union (EU) and having
access to UK and EU markets, with a concentration of multinational companies (O’Connor et al. 2017). So, all
the components of an industrial ecosystem to understand the opportunities and challenges related to the
identification and mapping of industrial clustering in the environment.
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3. Concepts Central to the Study (Review of the Literature)

The understanding of the evolution of industrial clustering and mixed method approach is crucial for the
methodology opted for this study. The methodologies and models central to our study include the 4l linkage
model introduced by Hobbs (2010) which measures the strength of the relationship based on the following four
key aspects of the relationship: Intensity, Importance, Involvement, and Investment. The VLINC methodology
(Visualization of linkages in networks and clusters) developed by Bryne (2016) introduced the visualization of
companies within clusters on different levels and the triple helix model which emphasizes on integration of three
components of any ecosystem, which are government bodies, educational institutions, and the industry.

The concept of industrial clustering has been introduced in the early works of Von Thunen (1842). Marshall
(1890) and Weber (1909) highlighted the importance of location and agglomeration, which Hoover (1948) tested
on different and similar types of industries. The terms industrial complexes and industrial cities were discussed
referring to the concept of industrial clustering (Isard 1956; Warf 1995). It resulted in Porter's (1998) seminal
work on national competitiveness and clusters. Literature shows that there is no standard approach used for
cluster analysis (Feser and Bergman 2000). The integration of qualitative and quantitative techniques in cluster
analysis has evolved, with mixed-method approaches gaining prominence due to their ability to overcome the
limitations of individual techniques studies (den Hertog et al. 1999). However, the aim of the cluster analysis is
important as it could vary from the identification of clusters, and mapping of clusters, to the functioning and
operations of clusters. The aim of the cluster analysis depends on the level of cluster analysis.

Level of Analysis Cluster Concepts Aims

Micro (Local industry, | Examines a group of related firms, and their | Initiating or supporting specific firm level
cluster or firm level) connections, in a locality. initiatives and supports.

Meso (Regional Level) | Examines the specialization and the inter and intra- | Developing strategy for a region’s
industry linkages of a group of industries for a | clusters.

region.
Macro (National or Examines specialization patterns at a national or | Identifies the cluster categories of a
Supranational level supra-national level. Linkages between industry | nation, for national and regional industrial
groups across the economy as a whole. and innovation policy-making.

Figure 1: According to Bryne (2016) there are three levels of analysis for industrial clustering

It could be a quantitative (top-down) or a qualitative (bottom-up) approach or a mix of both methods. Different
techniques have been used under these methods location quotients, input-output tables, expert opinions and
interviews, network analysis, 41 linkage model, and visualization of linkages in networks and clusters (VLINC)
methodology based on network analysis. The relevance of these techniques depends on the level and type of
analysis.

Characteristics Top-Down Bottom-Up
Research Question How much? How?
Approach Quantitative Qualitative
Principal Data Secondary Data Primary Data
Methodology Statistical Modelling Case Studies
Industrial Proximity Classification System Descriptive
Scope Nationwide, Multi-Industry Local, Single-Cluster
Dominant Logic Deductive Inductive
Measures Employment, Patents, Wages, Output, | Relationships, Institutions
Sales
Findings Broadly Applicable Narrowly Limited

Figure 2: Different cluster analysis techniques and their characteristics (Cortright 2006)

According to Brown (2000) most of the cluster studies use mixed methods. Some of the mixed method
techniques are used to analyze predetermined clusters in a region. A location quotient shows the concentration
of an industry in a region by comparing it to a benchmark (Porter 2012; De Propris 2005; Carroll et al. 2008;
Cortright 2006.). Different economic measures have been used for the analysis of predetermined clusters using
a quantitative technique which is further detailed with key stakeholder interviews of the ecosystem (Napier and
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Bjerregaard 2013). Some scholars have used social network analysis to explain the network dynamics of clusters
(Powell et al. 1996; Casper 2007; Giuliani and Pietrobelli 2011). These studies were focused on the understanding
of the knowledge networks within clusters (Giuliani 2013). In 2010, Hobbs designed a framework for the
understanding and analysis of industrial clusters. It is a mixed-method approach that is based on location
quotients for the identification of a specialization of the region. However, qualitative methods are used for the
identification of different linkages. In 2016, the VLINC methodology was developed for the identification and
mapping of different industrial clusters (Byrne 2016). This methodology is based on the work of Hobbs (2010),
who developed an industrial clustering framework with the addition of a visualization software based on Google
Maps that shows the linkages on four different levels, namely the local, national, European, and international
level for each participant firm in the study. There are macro-level industrial clustering studies also conducted
on the US and EU levels for the development of region and business strategies for local businesses (Rosenfeld
2002; Solvell et al. 2003).

The triple helix model, a concept introduced by Etzkowitz and Leydesdorff (1995), emphasizes the collaboration
among academia, government, and industry in fostering innovation and economic development. In our study,
the triple helix model guides the assessment of linkages within the fintech ecosystem, focusing on the roles of
innovation centers, government agencies, industry associations, peers, customers, suppliers, and training
services. Understanding these linkages is crucial for evaluating the innovation potential and competitiveness of
a cluster.

4. Discussion: Integrating Mixed Methods in Understanding Fintech Clusters and
Ecosystems

We employed a hybrid approach that combines qualitative and quantitative methods to explore the landscape
of fintech clusters in the Northwest City region of Ireland. It is a micro-level fintech cluster analysis of the region
of interest focused on the methodology of the study. The study began with desk research and stakeholder
engagement to identify fintech companies and related industries in the region. This qualitative aspect helped us
build a foundational understanding of the ecosystem's components. Quantitative methods were then employed
to check the concentration and size of the fintech companies and map the dispersion of fintech companies using
geospatial analysis. The visualization aided in identifying clusters within the region. It led us to in-depth
interviews with stakeholders to further enrich the qualitative aspect which helped in understanding the
dynamics of the fintech ecosystem, including linkages, collaborations, and networks. The 4l linkage model of
Hobbs (2010) provided a structured framework for assessing these relationships.

The study started with desk research and stakeholder identification within the fintech ecosystem, for which we
approached different components of the ecosystem. One of the primary challenges faced was the dynamic
nature of the fintech sector, with new niches continually emerging. The firms, in the region, did not know
whether they identify themselves as fintech or not. So, this study started from scratch by developing a database
for fintech companies, related industries such as the financial industry and the IT industry, and other
components of the fintech ecosystem. For this study, the following definition of fintech is used; the use of
technology to provide new and improved financial services (Thakor 2020), which is further explained by (Lai and
Samers 2021) via fintech framework which says that fintech unfolds at the intersection of technologies and
institutions with advanced financial products and services.
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Figure 3: Lai and Samers (2021) fintech cubic framework
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According to the literature, fintech and related industries resort under the traded clusters in Ireland and are
crowded by multinational companies which increases the importance of this sector further (O’Connor et al.
2017). Traded clusters have spread all around the world and are an important source of exports (Porter 2000a;
Snowdon and Stonehouse 2006; O’Connor et al. 2017). Fintech and related industries like financial services and
IT industries are deeply embedded in the Irish economy as it is a valued contributor towards employment, gross
domestic product (GDP), and exports. Consequently, this study is focused on the potential of industrial
clustering to further the development of the fintech sector and regional development.

The search for fintech companies and firms from related industries leads us to the Chambers of Commerce. The
study was presented to both Letterkenny and Derry chambers, along with some stakeholders. At the end of the
meeting, chambers shared a list of the registered companies with us and assured us of complete support till the
completion of the project. We updated all the data in a Microsoft Excel workbook and started looking for the
companies of our interest in the region via the Google search engine. We also made a separate list of all the
companies lying in the Fintech industry, Financial services industry, and IT industry in the region. The lists were
sent to the Chambers of Commerce (Letterkenny and Londonderry), for cross-checking. Afterward, we shared
those lists with government agencies and with companies that we interviewed later to ensure the validity of the
study.

Fintech and Related Industries in the North West City Region Research

Educational Centers, 4
Institutions, 3

Govt Bodies
supporting
Fintech
Ecosystem, 11

IT Firms, 28

Fintech and
Financial firms
(Fintech, Banks,
FS), 124

m Fintech and Financial firms (Fintech, Banks, FS) = IT Firms
m Govt Bodies supporting Fintech Ecosystem m Educational Institutions

m Research Centers

Figure 4: Fintech and related industries in the North West City Region

Breakdown of Financial Services Provider in North West Region

Fintech Firms, 15

Banks, 16

Financial and Accountancy
Services, 95
m Financial and Accountancy Services = Banks m Fintech Firms

Figure 5: Breakdown of Financial Services
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After having our final lists of different components of the fintech ecosystem, plotted fintech companies in the
region using Google Maps to visualize the dispersion of the companies in the region. After expert opinion and
the number of fintech companies, we identified the concentration of fintech companies in two regions, namely
Letterkenny and Londonderry.
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Figure 6: Visualization of Fintech companies

As highlighted in the literature, industrial clusters are not formed by mere concentration of corporations in a
geographic location (Fowcs-Williams 2012; Ketels 2017). Clustering happens when companies from the same
sector and related industries interact with each other and create linkages, corporations, and networks within
and beyond the proximity, external to the cluster boundaries (Byrne 2016; Walsh 2020). For understanding of
the business environment and the level of interaction among corporations in the region, an in-depth analysis of
the business linkages is conducted based on the 4l linkage model (Hobbs 2010). It helped us in understanding
the micro business environment for fintech firms in the region, which was made possible by in-depth interviews
with different stakeholders of the fintech ecosystem.

The strength of the relationship among different components of the fintech ecosystem is measured using the 4l
linkage model, through in-depth interviews. The 4l linkage model focuses on 4 key aspects of the relationship
which are: Intensity, Importance, Involvement, and Investment which are further measured by other features
as highlighted in the interview guide. In the first section of our in-depth interview, we collected introductory
information from fintech companies to have an idea regarding when the company started its operation in the
region, how many employees are in the company, what type of fintech niches the company is serving, and which
fintech niche the company is more focused on.

The 4l linkage methodology gives a flexible framework that is based on a few questions for defining the local
geographic scope of clusters for identification and analysis purposes, which in our case, is as follows:

e All the components of fintech reside within the North West City Region of Ireland.

e The administrative region for the fintech cluster resorts under NUTS 3. However, there is a lack of
availability of data on the fintech sector.

e The firms in this region are within a range of 2 hour drive and have face-to-face contact.

There are eight different categories of linkages that have been identified based on previous literature (Porter
1998b, 2000a; Solvell et al. 2003, 2008; Byrne 2016). Following are the identified categories of the linkages
(Byrne 2016, p.131-132). These categories are further divided as per the triple helix model for data collection
after expert opinions. The three primary actors of the triple helix model: academia which consist of innovation
centers, a research and development center, and universities in the region. The second primary actor of the
triple helix model is the government which includes government agencies and industry associations. The other
primary actor is industry which consists of peers, customers, suppliers, specialist services, and training services.
The defined linkages are divided into four categories depending upon the distance between the surveyed
company and one of the primary actors of the triple helix model which are: Local, National, European, and
International. Local linkages are located within the defined local geographic scope, where “national” refers to
within a country, European to being on the Europe level, and international is anywhere in the world. This method
investigates the linkages external to the clusters in detail, which helps in assessing the geographic reach of the
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cluster which is missing in Porter’s work (2000). The perceived significance of these linkages is assessed from
the perspective of the surveyed company. A series of Likert scale questionnaires are used to assess the perceived
significance of each linkage based on connection, influence, integration, and interdependence during the
interview. The reasons for assigning the specified significance were also asked. Each dimension is given a score
between 1 and 10, which are added up to give a linkage's perceived significance score out of 40. There is a
division of the perceived significance score into four bands under which each of the calculated perceived
importance scores of the linkages fall. This scale measures the strength of the relationship of different factors
of fintech components with the three basic actors of the triple helix model in this study and thus explains a
system's dynamics and linkages. We also inquired in detail about the reasons for the perceived significance of
each linkage and how it could be improved or strengthened, which helped us in making policy recommendations
for the region and the fintech sector.

5. The Value of the Suggested Approach

This approach enhanced the comprehensiveness of the fintech cluster in the region which enabled us to
understand the underlying mechanisms driving industrial cluster formation and development. It highlighted the
type of linkages and collaborations that exist among different components of the fintech ecosystem in the region
of interest which would help researchers and policymakers to make policy recommendations for the region in
general and the fintech sector in specific. One of the key advantages of this approach is its flexibility in adapting
to the dynamic nature of the fintech sector, especially in an emerging phenomenon where new niches and
companies continuously emerge. This adaptability allowed the researchers to overcome challenges such as the
lack of publicly available data on fintech companies and the evolving nature of the sector.

Furthermore, the mixed method approach enabled a nuanced understanding of fintech clustering beyond just
physical proximity. It delved into local linkages, collaborations, and networks among fintech companies,
highlighting the importance of these factors in developing robust clusters. This depth of analysis is crucial for
identifying strengths, weaknesses, opportunities, and threats within the fintech ecosystem, which in turn can
inform policy recommendations for regional development and sector-specific interventions. By employing a
mixed method approach, this study not only contributes to academic knowledge but also provides actionable
insights for policymakers, industry stakeholders, and researchers aiming to understand and support fintech
clustering initiatives.

In conclusion, the value of the mixed method approach lies in its ability to provide a holistic and nuanced
perspective on fintech clustering in a specific geographic region. By integrating qualitative and quantitative
methodologies, this study goes beyond surface-level analysis and dives deep into the intricate dynamics of the
fintech ecosystem. This comprehensive understanding is essential for developing targeted strategies, fostering
collaboration among stakeholders, and unlocking the full potential of fintech clusters for economic growth,
innovation, and competitiveness. As fintech continues to shape the financial landscape globally, our study could
serve as a valuable roadmaps for navigating and harnessing the opportunities presented by this rapidly evolving
sector.

6. Conclusion

Through a blend of quantitative and qualitative data insights, this study provides a comprehensive
understanding of the industrial clustering phenomenon while enabling academicians and policymakers to
identify and map the industrial clusters which would lead to the identification of strengths and weaknesses of
the fintech cluster in the region and contribute to both theory and practice. This study bridges the gap between
theoretical concepts and real-world application while emphasizing the importance of practical outcomes and
actionable insights which will assist the researchers to suggest a policy recommendation for the fintech sector
specifically, and for regional development in general. The methodology used in this study could serve as a
roadmap for unlocking the full potential of fintech clusters, contributing to economic growth, innovation, and
competitiveness in the rapidly evolving global financial landscape.
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