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Abstract

“Open banking,” as a concept, was initially developed by a UK regulation to foster competi-
tion in banking through sharing client data (with their consent) amongst competitors. Today,
it is regulated in several most relevant banking jurisdictions. Despite its growing relevance,
consensus about the definition of open banking is lacking. This study examines 282 articles
on open banking using bibliometric clustering techniques. Moreover, within the 282 articles
and applying discourse analysis, we analyze 47 idiosyncratic definitions of open banking to
test an integral framework that supports our proposed definition of the concept. Our study
contributes to the literature by providing a generalized multidisciplinary definition of open
banking. It identifies four main drivers behind the concept: business model change, client
data sharing, incorporation of technological companies (fintechs and others), and regula-
tion. These four elements, which should be considered in new regulations in the globalized
banking sector, foresee open banking as a critical enabler of a new strategic dynamic in
banking.

1. Introduction

What is open banking? Since the inception of the “Open Banking Working Group” in the
United Kingdom in 2015, open banking has generally been considered as the platformization
of the retail banking industry [1, 2]. To date, it has spread worldwide from the UK to Conti-
nental Europe, America, and Asia, constituting one of the retail banking industry’s shaping
forces of the future [3, 4]. Thus, on top of the open banking initiative in the UK and PSD2
(Payment Services Directive 2) in the European Union, there are open banking regulations in
Australia, India, México, and Brazil, and forthcoming regulations in Russia and Canada.

The essence of open banking regulations is to recognize the banking clients’ right to share
their transactional data with authorized third parties and detailed provisions on how to materi-
alize this right [5]. Despite its apparent simplicity, this data-sharing right constitutes the pri-
mary vector for fostering the transformation of the retail banking sector from a closed
business model to an open platform, similar to what occurred in telecommunications, power,
and gas industries [6].
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Open banking originated from practitioners and was inspired by the open data, open-APIs
(Application Programming Interfaces), and open innovation philosophies [7] applied to the
retail banking business [8, 9]. The business community is analyzing this phenomenon exten-
sively, understanding it as a “collaborative model in which banking data is shared through APIs
between two or more unaffiliated parties to deliver enhanced capabilities to the marketplace” [10].

Its first implementation worldwide materialized in the UK. It was requested by the Compe-
tition and Markets Authority as a foundational strategy to ascertain that personal current
accounts, as well as small and medium-sized enterprises’ banking markets, serve customers
better. This issue emanated from a retail banking market investigation concluded in 2016 [8].
It also inspired the European Commission to publish the PSD2 [7, 11, 12]. Although open
banking is still in its initial stages of development, the concept has been embraced by practi-
tioners and regulators, being regarded as one of the shaping forces of the financial industry
worldwide [4].

Nevertheless, despite existing literature acknowledging the importance of open banking as
a critical retail banking industry’s transformational lever [13], open banking as a research
object still lacks conceptualization both theoretically and empirically [14]. Academic literature
on the subject is still in its early stages of development. Out of 990 documents registered in the
Google Scholar database (Aug 6, 2021) containing the term “open banking,” only 57 were pub-
lished in Scopus-rated peer-reviewed academic journals.

Considering its international and multidisciplinary nature, open banking as a research
object presents several challenges. To begin with, open banking is being studied in many aca-
demic fields, and researchers who represent different disciplines seem not to converge on a
shared definition of open banking [14]. Additionally, most authors researching the topic lever-
age idiosyncratic definitions aligned with their respective research focus [15]. Moreover, subtle
differences among open banking regulations worldwide create confusion when comparing
publications from different geographies [3]. Hence, our study aims to establish a generalized
definition of open banking and its varying interpretations in different disciplines and geogra-
phies. A generalized definition of open banking would add consistency and robustness to
existing research, laying out a solid foundation to support high-quality research on the
phenomenon.

Apart from a generalized definition, understanding different contexts in which the term
“open banking” is used is also essential. Open banking can be discussed from different per-
spectives (regulatory, technological, economic, and managerial) that imply different nuances,
which should be identified. Additionally, it is also critical to validate a generalized definition
under these different contexts to assure that it works properly in all of them.

This study aims to understand the contexts and meanings of the term “open banking” and
proposes a generalized definition that can be used unambiguously in the academic literature.
For this objective, two methodologies are used. First, through clustering-based bibliometric
analysis, 282 academic articles are analyzed to identify the areas, contexts, or meanings of
“open banking.” Second, applying a “discourse analysis” methodology, the 47 definitions of
open banking found in the literature are examined, and a generalized definition of the term
applicable to all open banking connotations is proposed.

Our study makes several contributions to the literature. First, it performs a review of the
pre-existing literature on open banking applying bibliometric techniques. Second, a general-
ized definition of open banking and its four applications (business model, fintech, data-shar-
ing, and regulation) are proposed. Third, the 47 existing open banking definitions are
systematically analyzed, and a classification is proposed for them (institutional, ecosystem, and
client). Likewise, generated inductively, an “open banking integrated definition framework” is
formulated based on eight elements that can be applied to similar definitions. Finally, the
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Hirschman Herfindahl Index (HHI) is used innovatively within the discourse analysis to mea-
sure the degree of consensus regarding the definition.

2. Literature review and research question

Open banking is a new phenomenon in the banking industry and an even newer concept in
academia. Before 2016, only four articles contained the term “open banking” in academic or
grey journals. Hence, open banking can be considered a new study object.

Existing literature can be grouped into three blocks: regulatory, technical, and managerial.
The regulatory literature analyzes the legislation that supports open banking (European
Union’s Second Payment Services Directive [PSD2], UK’s Open Banking Standard, Australia’s
Consumer Data Right, Singapore’s Personal Data Protection Act, India’s Aadhaar and Unified
Payments Interface, and similar regulatory pieces being analyzed and approved in Hong Kong,
Canada, Brazil, [BCB Circular No. 4,015/2020], and Mexico (Ley Fintech). Existing publica-
tions either focus on a single jurisdiction [16-19] or compare different legislations [20, 21].
From a technology perspective, existing literature focuses on the underlying infrastructure
[22-24] as well as on the acceptance of the open banking technology from the customer’s per-
spective [25-27]. Managerial literature analyzes structural changes in the demand and supply
of financial services in the retail banking market due to open banking [7, 10, 12, 28-30].
Finally, other fields such as microeconomics are also starting to analyze the phenomenon [31].

Nevertheless, despite a growing academic interest in open banking, foundational literature
is still missing. There are no publications analyzing the origins of open banking (why open
banking is needed), the nature of the phenomenon (how open banking has developed in differ-
ent geographies) or, even more basic, what open banking is. As a matter of fact, there are only
three publications devoted to establishing a definition of open banking. van Zeeland and Pier-
son (2021) follow a bibliometric and discourse analysis approach for open banking, but they
fail to propose a definition, concluding that:

“Open Banking could be all kinds of things, from a remedy to an ecosystem, or most often: a
(business) model of some sort. Its purposes are considered to be providing new (‘better’, ‘cus-
tomer-centric’) services to customers and improving competition in the banking market by let-
ting ‘third parties’ in.” [14]

O’Leary et al. (2021), building on an open data lenses approach, propose the following
definition:

“An initiative which facilitates the secure sharing of account data with licensed third parties
through Application Programming Interfaces (APIs), empowering customers with ownership
of their own data. The initiative aims to increase competition in retail banking by developing
innovative products and services which will bring increased value to customers.” [15]

Finally, Laplante and Kshetri (2021) approach the need for a definition of open banking,
but do not provide a generalized definition other than describing the phenomenon as:

“Open banking describes a special kind of financial ecosystem. The ecosystem provides third-
party financial service providers open access to consumer banking, transaction, and other
financial data from banks and nonbank financial institutions through the use of application
programming interfaces (APIs).” [32]
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The existing definitions of open banking present three types of problems fundamentally:
perspective bias, discipline bias, and purpose bias. Starting with the perspective bias problem,
open banking is a tripartite scheme between the owner of the data, custodian, and third party
who accesses it. Any general definition must consider the three agents to avoid partial or
incomplete analysis of the phenomenon. Regarding the discipline bias problem, researchers
tend to confuse the context in which open banking is used in their discipline with a generally
applicable definition. Thus, technical literature focuses exclusively on the technological sup-
port of the phenomenon, the regulatory literature on its legal support, and the management lit-
erature on the possible implications for the business model. However, a generalized concept of
open banking must be able to encompass all its contexts of use and not just one of the mean-
ings. Finally, the purpose bias problem consists of giving open banking a specific purpose
other than the one for which it was formulated: to increase competition in retail banking by
facilitating the entry of new competitors. Considering the combined effect of the three biases,
the definitions proposed so far of open banking do not allow the construction of solid and gen-
eralizable knowledge about the phenomenon, which is a significant caveat on its development.

One last question is why academic research on open banking is relevant. There are no
global figures for the investment required to materialize open banking. According to Tink, one
of the world’s leading open banking service providers [33], the average open banking expendi-
ture for a retail bank in Europe in 2020 was €83.1 Mn. So, the aggregated figure for the system
should be in the range of tenths of billions annually, just for Europe. Nevertheless, we have no
evidence, based on scientific studies, of the intention of customers to use services based on
open banking. There is no scientific evidence on how open banking can impact value creation
and distribution in retail banking. No robust academic studies explain the conditions under
which customers are willing to share data with third-party providers. In short, the academia
has dealt with accessory elements of open banking but not with the central aspects of the phe-
nomenon. The lack of a robust and generally shared definition of the phenomenon allowing
collaboration among researchers and a holistic view of the phenomenon, is at the heart of this
knowledge gap.

Thus, a generalized definition of open banking together with a detailed understanding of
different contexts in which the “open banking” concept is used is a relevant gap in the aca-
demic literature that needs to be filled. A particular contribution of this study is that it tackles
the research question through a multidisciplinary approach, integrating views from different
knowledge domains and through mixed quantitative-qualitative techniques, specifically biblio-
metric research and discourse analysis.

3. Methodology

This study follows a three-tiered approach to present a potential generalized definition of open
banking (Fig 1). First, using bibliometric techniques, we map existing literature (282 docu-
ments) and, by applying co-word analysis, cluster co-occurring terms to identify conceptual
domains related to open banking. The clustering analysis is executed using Visualization of
Similarities (VoS), an evolution of Multidimensional Scaling (MDS) algorithms. From this
analysis, we identify four clusters that inform the existing open banking literature and examine
the interaction among them. Second, by applying a discourse analysis approach, we analyze
existing definitions of open banking in the literature (47 definitions found in the 282 articles)
to reveal critical attributes mentioned in these definitions considering their disciplinary and
geographical variations. We, then, profile the descriptors used concerning each attribute and
propose a framework to analyze existing open banking definitions. Third, based on the
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Fig 1. Overview of the process.
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analysis, we outline an integrative definition of open banking, identify limitations of the inves-
tigation, and propose future research developments.

The analysis supporting this publication combines two methodological approaches: biblio-
metric and discourse analysis. First, we identify and analyze all relevant open banking litera-
ture and cluster the main perspectives on the topic by leveraging bibliometric techniques.
Then, we extract 47 idiosyncratic, partial, or working definitions of open banking identified in
the dataset. Applying critical discourse analysis, a method that has been accepted in the aca-
demic literature as a valid procedure for social sciences research [32, 34], we systematically
examine the 47 definitions to deduce a general definition for open banking and interpret the
results.

3.1. Bibliometric analysis

3.1.1. Analytical approach. Bibliometrics refers to the field that investigates groups of
publications applying quantitative analysis methods [35]. Although this technique was initi-
ated during the 1950-1960 period, it gained traction in the last two decades with the emer-
gence of large electronic databases of academic articles, such as Web of Science (WoS) and
Scopus, and the generalization of bibliometric analytics software packages, such as Gephi, Lex-
imancer, and VOSviewer [36].

Bibliometric analysis techniques can be divided into three prominent families according to
their goal [37]: techniques for establishing a relationship between authors (co-author analysis),
techniques that aim at establishing a relationship between publications (citation analysis, co-
citation analysis, and bibliographic coupling), and techniques for defining relationships within
the content of selected publications (co-word analysis). Considering the relative novelty of the
topic under consideration and the lack of consolidation of the academic sources considered,
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this study focuses on co-word analysis to identify the underlying constructs of the open bank-
ing concept.

From an analytical point of view, core techniques of bibliometric analysis can be divided
into performance analysis and science mapping [37]. As an evolution of science mapping core
techniques, enrichment techniques allow outcome augmentation to produce more advanced
insights. This study applies clustering and visualization, both enrichment techniques, to per-
form a co-word analysis on the dataset that comprises all relevant open banking academic lit-
erature. Co-word analysis clustering and visualization techniques’ output is a network of
topics and their associations, which represent the conceptual domain of a research field.
Although clustering and visualization techniques are conceptually different, they usually go
hand in hand [37]. In this study, they are applied simultaneously to analyze the dataset.

3.1.2. Dataset building and process. Although the first open banking regulation was
approved in 2017 in the UK, the concept’s origins are uncertain. Simon Redfern founded the
Open Bank Project in 2012 [38]. But even before that, academic articles have been containing
references to “open finance” and “financial aggregation” since 2002 [39]. Consequently, our
database includes articles about “open banking” since 2002.

The initial dataset consists of 990 documents identified through a search in the Google
Scholar database for articles using “open banking” as a keyword, conducted on August 6, 2021.
The search is carried out through the Publish or Perish software tool.

Since its launch in 2004, Google Scholar has positioned itself as the most comprehensive
academic citations database compared with alternative options such as WoS or Scopus, espe-
cially for humanities and social sciences [40]. However, Google Scholar contains articles not
published in peer-reviewed journals, which requires additional filtering to ensure the quality
of the database. Thus, Publish or Perish is commonly used in bibliometric analysis to filter aca-
demic publications databases [40].

Only documents written in English are selected due to the clustering analysis’ language
requirements (663 articles). Two filters are subsequently applied: documents containing “open
banking” in the title (92 papers) and records that contained “open banking” in the abstract
and that had at least one citation (264 documents), obtaining 356 articles. To include articles
with at least one citation is a potential quality filter of literature referenced in Google Scholar
and is consistent with academic procedures [41, 42] and recent bibliometric publications on
the topic [14]. An additional check is performed to ensure that all the articles referenced in
Scopus and WoS related to the topic are contained in the filtered database. After that, the
remaining papers are fully read with two objectives. First, on the bibliometric side, to reject
false positives of the combination of the words “open” and “banking,” obtaining the final list of
282 documents from 2002 to 2021 (Fig 2). The resulting dataset is uploaded to RefWorks, a
commonly used reference manager software [26]. Second, on the content analysis approach, to
extract all the definitions of “open banking” included in the dataset. Forty-eight definitions of
“open banking,” transcribed in Tables 3-5 of S1 Annex, are identified and recorded in an excel
database (S1 Annex) [42].

Due to limitations in obtaining full-text searchable versions of all the articles in the dataset,
co-wording analysis is performed only on the titles and abstracts. This approach is consistent
with existing bibliometric techniques as described in the literature [36]. These 282 articles
yield 5,000 terms; out of which only those with five or more occurrences are selected (377).
Ten generic terms (article, case, case study, chapter, example, interview, number, paper, study,
and year) are removed from the selection, finishing with 367 terms. These terms are clustered,
defining a minimum size of 25 items per cluster to avoid micro fragmentation of clusters. This
process results in four clusters discussed in the results section. The normalization method
applied is Linear / Logarithmic, and the proposed visualization layer is built using an attraction
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parameter of 3 and a rejection parameter of 0. The minimum cluster size is set at 25 [43], and
the iterations number is set at 50.

3.2. Discourse analysis

During the bibliometric analysis dataset-building process, 47 definitions of “open banking”
are identified. Each one of them appears in just one article. Although only three articles [14,
15, 32] are devoted to defining open banking, most articles dealing with the topic leveraged idi-
osyncratic or working definitions. The definitions are extracted and systematically analyzed
from two perspectives.

First, a semantic approach is used to understand the role of each definition component.
Eight semantic/grammatical elements are identified by applying an inductive approach:
Nature, Consent, Subject, Action, Object, Recipient, Process, and Purpose. These eight ele-
ments constitute our proposal of an “open banking integrated definition framework,” which is
discussed in detail in the Results section.

Second, to test the framework’s robustness, a descriptive statistics approach is applied to
understand (i) the degree of completion of the definitions identified according to the proposed
framework and (ii) the level of convergence/dispersion in the definitions. HHI is applied to
the definitions to assess the convergence/dispersion within each element.

HHI is a well-established measure, often used in economics to analyze the degree of con-
centration of a given market. It is calculated according to the following expression [44]:

HHI = "¢’ 1]
where ci accounts for the (market) share of the -1 element and where

> e =100 2]

In our case, we calculate HHI for each conceptual field identified in the definitions. For
each of the eight elements, if the 47 definitions used the same concept, HHI would yield a
10,000 (maximum value). If different concepts were used by the 47 definitions, HHI would be
212.8 [47 x (100/47)?].
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4. Results
4.1. Bibliometric analysis and main research trends

As previously mentioned, open banking is a relatively new term in academic literature. The
first time it appeared in academic literature fully aligned with the current interpretation was in
2009, but it started to take-off after 2016. The data for 2020 and 2021 (Fig 2) might be affected
by the criteria of choosing auxiliary publications that were cited at least once.

Regarding the nature of the documents, the dataset is highly heterogeneous: 20.2% docu-
ments [57] are articles published in Scopus rated journals; 5.0% [14] are Scopus-listed confer-
ence proceedings, and the remaining 211 are primarily reports, books or book sections, and
academic dissertations (Fig 3).

It is worth noting that despite the limited academic relevance of existing literature, it is
evolving toward more journal publications and Scopus-listed conference proceedings, imply-
ing higher relevance within the academic community (Fig 4).

Although the main field of study for open banking, following Scopus classification, is Busi-
ness, Management, and Accounting, interest in the phenomenon is growing in other disci-
plines, too. In fact, in 2020, Business, Management, and Accounting accounted for 30.2% of the
documents published, Computer Sciences accounted for 27.1%, Social Science-Law accounted
for 14.6%, Economics, Econometrics, and Finance accounted for 11.5%, and other fields (Medi-
cine, Engineering, Social Science-Other) accounted for 16.7% (Fig 5).

Observation 1.1. While the interest of academia in the open banking phenomenon is still
limited, it is growing significantly over the last few years.
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Publications proceedings
282
]
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|
23
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14 e
14
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Indexed Indewed
" Mot |
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Fig 3. Dataset classification by nature.

https://doi.org/10.1371/journal.pone.0275496.9003
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Observation 1.2 The quality of academic literature analyzing open banking is increasing,
with a higher number and proportion of publications in higher-rated magazines.

Observation 1.3 Open banking is a multidisciplinary phenomenon that is being studied by
several disciplines.

4.2. Clustering analysis and main conceptual domains (drivers) of open
banking

Through the application of the VoS algorithm, four clusters are identified (Fig 6). These clus-
ters are groups of keywords that appear in at least five documents. Table 1 summarizes the top
10 keywords for each cluster.

120
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1 1 . 4
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m Business, Management and Accounting = Computer Science
Social Sciences - Law Economics, Econometrics and Finance
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Fig 5. Final dataset documents by category (2009-2020).
https://doi.org/10.1371/journal.pone.0275496.9005
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https://doi.org/10.1371/journal.pone.0275496.9006

Before coding, both researchers agreed on the coding method: based on heuristics, assign-
ing to the cluster a description that explained at least 50% terms included in each cluster. Both
researchers performed independent coding, and the results were compared and discussed to

obtain the

Table 1. Main components by cluster.

proposed interpretation.

Rank Cluster 1 (Bus. Model Platform) Cluster 2 (Data sharing) Cluster 3 (Fintech) Cluster 4 (Regulation)
(Red) (Green) (Blue) (Yellow)

1 bank open banking fintech psd2

2 customer data development market

3 model consumer company regulation

4 API competition financial service access

5 technology challenge economy finance

6 innovation risk world EU

7 opportunity framework use payment

8 industry system banking service transaction

9 change information country future

10 platform adoption implementation account
https://doi.org/10.1371/journal.pone.0275496.t001
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Cluster 1 (Business model platformization): the initial list included both “bank” and “bank-
ing,” and both terms were consolidated. Here, open banking could be interpreted as the trans-
formation process of the retail banking business model toward a platform leveraging API
technology and fostering innovation.

Cluster 2 (Data sharing): summarizes the main open banking features: a new framework
involving data (information) sharing and opening the banking market to competition, which
poses new challenges and risks for legacy players.

Cluster 3 (Fintech): summarizes the ecosystem impact of the fintech phenomenon as a new
competitor for financial institutions. From the initial outcome of the analysis, several generic

» «

keywords were removed for interpretation purposes: “research,” “impact,” “use,” “level,”
“role,” “factor,” and “effect.” Additionally, “service” was consolidated with “financial services”
for clarity.

Cluster 4 (Regulation): reflects the regulatory side, focusing on the legal and jurisdictional
implications.

Observation 2.1. Open banking as a research field is built on four domains: business
model platformization, data sharing, fintech, and regulation, all of which can be interpreted as
different connotations of open banking.

Observation 2.2. Each identified cluster has a strong relationship with different knowl-
edge domains.

Observation 2.3. Clustering analysis confirms the adequacy of a multidisciplinary
approach, considering the heterogeneous nature of the phenomenon and the associated

literature.

4.3. Analysis of open banking definitions

Next, the final 282-document dataset was manually read, searching for formal or idiosyncratic
definitions of open banking, the result of which is 47 definitions (S1 Annex; Tables 3-5)

Existing literature does not provide a framework to analyze “open banking” or similar defi-
nitions. Following similar approaches in the academic literature [45, 46], the authors proceed
to build an ad-hoc framework: the “open banking integrated definition framework” based on
induction from the 47 existing definitions. This process identifies eight elements in which all
current definitions can be decomposed.

The definitions are then decomposed into eight elements categorized into the following
three blocks and analyzed to deduce a general definition of open banking constituting the
“open banking integrated definition framework”: (i) Conceptual elements: Nature (How can
the phenomenon be classified?) and Consent (What is the enforceability?), (ii) Core attributes:
Subject: (Who is the actor?); Action (What is expected from the Subject?); Object (What is the
target of the Action); Recipient (Who is affected by the Action?) and Process (How does the Sub-
ject interact with the Object and with the Recipient?), (iii) Purpose (What is the final goal?).

After applying the proposed framework to the 47 definitions, we find that 79% contain five
or more elements of the definitions (Fig 7), which implies significant robustness of the pro-
posed framework.

Table 2 shows the three primary outcomes for each element and the percentage of defini-
tions containing the term. Not surprisingly, the level of consensus calculated through the HHI
varies significantly across concepts. Additionally, for each element, the table contains the per-
centage of definitions that contain the element.

Starting with the conceptual elements, there are two different perspectives: the regulatory
approach, where open banking is understood as a legal construct, and the framework approach,
which focuses on the interactions between players, regardless of the regulation. This duality is
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compatible with the fact that there are specific open banking regulations in some geographical
areas (UK, Europe, and Australia). In contrast, in other regions (US and Canada), open bank-
ing exists as a phenomenon but without a specific regulation in place yet. We find a tight rela-
tionship between Nature and Consent, considering that regulation implies requirement,
obligation, or empowerment, while framework implies enablement.
Regarding core attributes, the main keywords are “sharing” for Action and “APIs” for Pro-
cess. Nevertheless, the interpretation of both should be significantly different. Regarding
Action, there is a high consensus among all definitions around “sharing,” which is consubstan-
tial with the very notion of open banking as currently understood by practitioners [47]. How-
ever, talking about Process, although currently, APIs are the most common system interface

Table 2. Summary of definitions’ descriptive statistics.

HHI 1 2 3 % Def
Nature 822.1 regulation framework model
(%) 16.1 12.9 9.7 64.6
Consent 1,035.2 enables requires allows
(%) 21.9 12.5 12.5 66.7
Subject 2,052.5 customers banks third-parties
(%) 30.6 25.0 19.4 75.0
Action 2,281.4 share build release
(%) 46.2 5.1 2.6 83.3
Object 348.5 customer data data apps and services
(%) 7.7 5.1 5.1 83.3
Recipient 593.1 3rd parties Auth. 3rd partird fintechs
(%) 16.1 6.5 6.5 66.7
Process 3,395.1 APIs open APIs secure APIs
(%) 50.0 27.8 5.6 50.0
Purpose 451.4 n.a. n.a. n.a.
(%) n.a. n.a. n.a. 375

https://doi.org/10.1371/journal.pone.0275496.t002
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technology, the open banking phenomenon could be perfectly conceived by leveraging differ-
ent interface technologies such as screen scraping [48]. That is why API should be deemed a
relevant yet not essential element in the definition of open banking.

As for Subject, there is a low degree of consensus: 30.6% definitions are built around “cus-
tomer,” 25.0% around “banks” (including synonyms such as “financial institutions”), and
19.4% around “third parties.” This lack of convergence emerges from the fact that open bank-
ing can be formulated under three perspectives: the client perspective: “customers-share,”
institutional perspective: “banks-make available,” and ecosystem perspective: “third parties-
access.” However, it is still unclear which approach is better. Nevertheless, the fact is that com-
paring roles of the three main actors in the open banking process, banks are passive agents,
and their only function is to facilitate access to data. Similarly, third parties such as fintechs,
for that matter any third party, cannot force a customer to enter into an open banking relation-
ship with a banking client. That is why the client perspective seems crucial to understanding
the essence of open banking as a “right to share” rather than a “right to access.”

The Object of open banking is also unclear, ranging from “data” to “applications and ser-
vices.” Lastly, concerning the Recipient, there are different levels of concretion, from a general
conception (“third parties”) to specific type players (“fintechs”). There is, however, one open
matter, “payments initiation.” Apart from data sharing, some regulations also include payment
initiation as an object of open banking (e.g., UK, EU, India, and Brazil). However, there are
minimal academic literature references to this matter. Thus, we will attach to the mainstream
definitions of open banking as data sharing.

Finally, the Purpose element is highly undefined. Although “transparency” and “competi-
tion” appear in several cases, there is no convergence in the final goal of open banking in any
of the analyzed definitions.

In sum, although consensus around different elements of open banking is limited, it could
be defined as “a generally regulated framework that enables banking customers to share their
data with third parties, commonly through standardized interfaces such as APIs, to increase
competition in the financial sector.” The proposed definition covers the eight elements identi-
fied in the proposed open banking integrated framework and could be understood as a gener-
alization of all the analyzed partial definitions.

Observation 3.1. There is neither a single definition of open banking in the academic lit-
erature nor a specific definition by knowledge domain. Instead, there is a collection of idiosyn-
cratic and paper-specific approaches toward its definition.

Observation 3.2. Among existing definitions, there are strong commonalities in some ele-
ments, while others show a high degree of dispersion. These differences arise mainly from dif-
ferent knowledge domains through which open banking is analyzed and various jurisdictions
where it occurs.

Observation 3.3. Despite underlying divergences, a standard definition of open banking
can be formulated and leveraged in all conceptual domains based on the proposed approach.

Observation 3.4. Despite customers playing a central role in different definitions of open
banking as the owner of data, decision-maker of data sharing, and target of the framework’s pur-
pose, one key element where prior research lacks consensus and focus is the role of a banking cus-
tomer within open banking. Only 30.6% definitions are built around the word “client” (compared
with 25.0% definitions that are built around “banks” and 19.4% around “third parties”).

5. Discussion and conclusions

Our bibliometric analysis confirms the academic community’s limited but growing interest in
open banking and the challenges of a multidisciplinary approach to the phenomenon.
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Together with the intrinsic fragmentation in the analysis of the phenomenon due to its regula-
tory facets, both elements result in a corpus of literature that is still getting consolidated but
lacks some foundations for further development.

Based on the clustering analysis’ results of the nascent literature, four conceptual clusters
have been identified. These are (i) the platformization of the retail banking industry business
model; (ii) a manifestation of the overall data sharing trend applied to the banking data; (iii)
the interaction between the emergent fintech ecosystem and incumbent financial institutions;
and (iv) the regulatory framework that, in some jurisdictions, bolsters the open banking phe-
nomenon. These four clusters can be interpreted as different connotations underpinning the
concept of “open banking.” Hence, the complex nature of open banking is a considerable chal-
lenge for future literature development, as partial analysis of the phenomenon will yield lim-
ited conclusions. Thus, only multidisciplinary approaches will offer good insights.

A clustering analysis to identify the conceptual domains around the open banking defini-
tion is also a valuable contribution. As an unsupervised learning methodology, clustering anal-
ysis returns an objective output, eliminating pre-classification biases. Moreover, the clustering
approach unveils all the critical factors behind the open banking concept, supporting our pro-
posal of an integrative definition valid across all disciplines and realizations of open banking.
Consequently, although there are strong linkages between Cluster 1 (Business model/Plat-
form), Cluster 4 (Regulation), and the academic literature emanating from Business Manage-
ment and Social Sciences-Law, respectively, Cluster 2 (Data sharing) and Cluster 3 (Fintech)
unveil purely transversal conceptual domains, multidisciplinary in nature that do not match
with a single academic field and that could not have been identified without the clustering
approach.

The detailed analysis of the 47 identified idiosyncratic and working definitions of the phe-
nomenon confirms the need for a generalized conceptualization that amalgamates all existing
perspectives on the topic. The proposed framework arising from the definition analysis is by
itself a valuable tool for understanding the depth of open banking and the importance of iden-
tifying all relevant components that intervene in its dynamics. It is also important to note that
the different formulations for the Subject of open banking constitute three perspectives of the
phenomenon. These include (i) the “institutional perspective,” which analyzes open banking
based on the obligations to comply with banking regulation; (ii) the “ecosystem perspective,”
which focuses on the potential mechanics and benefits for new entrants, especially fintechs,
from accessing banking clients’ data; and (iii) the “client perspective,” which studies the funda-
mental data-sharing right that constitutes the basis of open banking. Although the literature
has not been explicit on this matter, researchers need to understand the implications of each
positioning.

This study contributes to filling the literature gap with a potential generalized multidisci-
plinary open banking definition. Our proposed definition encompasses the four conceptual
domains identified through the cluster analysis of the existing literature. Further, our proposed
definition contributes to synthesizing different approaches, serving as a catalyzer for further
research on the topic and significantly enhancing multidisciplinary approaches to the
question.

Our proposed generalized definition should help increase collaboration among researchers
from different academic disciplines and cooperation among researchers in different geogra-
phies to analyze the open banking phenomenon. Additionally, the proposed definition is espe-
cially relevant for policymakers and private economic agents, considering current ongoing
discussions around the evolution of open banking regulation. Finally, the generalization of the
open banking concept is also relevant for end customers as data owners and primary beneficia-
ries of open banking regulations.
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The main limitation of this analysis is the emergent nature of the existing literature.
Although several quality filters have been applied to the inputs to ensure the quality of the out-
comes, this approach could be replicated in the future on articles published in peer-reviewed
journals once a sufficient corpus of high-quality literature has been developed.

Supporting information

S1 Annex. Open banking definitions [2, 5, 9, 13-17, 19, 24, 26, 31, 32, 48-81].
(DOCX)

$2 Annex. Analytical approach [82-84].
(DOCX)

S1 File. Cluster map.
(TXT)

S2 File. Cluster network.
(TXT)

S3 File. Terms thesaurus.
(TXT)

$4 File.
(RIS)

Author Contributions

Conceptualization: Gorka Koldobika Briones de Araluze, Natalia Cassinello Plaza.
Data curation: Gorka Koldobika Briones de Araluze.

Formal analysis: Gorka Koldobika Briones de Araluze.

Funding acquisition: Gorka Koldobika Briones de Araluze, Natalia Cassinello Plaza.
Investigation: Gorka Koldobika Briones de Araluze, Natalia Cassinello Plaza.
Methodology: Gorka Koldobika Briones de Araluze, Natalia Cassinello Plaza.
Project administration: Gorka Koldobika Briones de Araluze.

Resources: Gorka Koldobika Briones de Araluze.

Software: Gorka Koldobika Briones de Araluze.

Supervision: Gorka Koldobika Briones de Araluze, Natalia Cassinello Plaza.
Validation: Gorka Koldobika Briones de Araluze, Natalia Cassinello Plaza.
Visualization: Gorka Koldobika Briones de Araluze.

Writing - original draft: Gorka Koldobika Briones de Araluze, Natalia Cassinello Plaza.

Writing - review & editing: Gorka Koldobika Briones de Araluze, Natalia Cassinello Plaza.

References

1. Diamond S, Drury N, Lipp A, Marshall A, Ramamurthy S, Wagle L. The future of banking in the platform
economy. Strat Leader. 2019; 47(6): 34—42. https://doi.org/10.1108/sl-09-2019-0139

2. BassoA, BonJ, Tasker B, Timan N, Walker M, Whitcombe C. Recent Developments at the CMA:
2017-2018. Rev Ind Organ. 2018; 53(4): 615-635. https://doi.org/10.1007/s11151-018-9668-2

PLOS ONE | https://doi.org/10.1371/journal.pone.0275496  October 3, 2022 15/19


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275496.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275496.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275496.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275496.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275496.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0275496.s006
https://doi.org/10.1108/sl-09-2019-0139
https://doi.org/10.1007/s11151-018-9668-2
https://doi.org/10.1371/journal.pone.0275496

PLOS ONE

Open banking: A bibliometric analysis-driven definition

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,

23.

24,

25.

Ziegler T. Implementation of open banking protocols around the world. In: Rau R, Wardrop R, Zingales
L, editors. The Palgrave Handbook of Technological Finance. Cham: Springer International Publishing;
2021. p. 751-779.

Brackert T, Chen C, Colado J, Desmangles L, Dupas M, Roussel P, et al. The race for relevance and
scale. Boston Consulting Group; 2019 [cited 2022 Sep 17]. Available from: https://www.bcg.com/
publications/2019/global-retail-banking-race-for-relevance-scale.

Zetzsche D, Arner D, Buckley R, Weber R. The evolution and future of data-driven finance in the EU.
Common Market Law Rev. 2019; 57(2): 331-359. https://doi.org/10.54648/cola2020030

Westermeier C. Money is data—the platformization of financial transactions. Inf Comm Soc. 2020; 23
(14): 2047-2063. https://doi.org/10.1080/1369118X.2020.1770833

Omarini AE. Banks and fintechs: how to develop a digital open banking approach for the bank’s future.
Int Bus Res. 2018; 11: 23-36. https://doi.org/10.5539/ibr.v11n9p23

Gozman D, Hedman J, Sylvest K. Open banking: emergent roles, risks & opportunities. 26th European
Conference on Information Systems (ECIS 2018). 2018; Jun 23—-28; Portsmouth, UK. Association for
Information Systems; 2018. Available from: https://aisel.aisnet.org/ecis2018_rp/183

Brodsky L, Oakes L. Data sharing and open banking. McKinsey & Company, Inc; Sep 52017 [cited
2022 Sep 17]. Available from: https://www.mckinsey.com/industries/financial-services/our-insights/
data-sharing-and-open-banking

Guibaud S. How to develop a profitable, customer-focused digital banking strategy: Open banking ser-
vices and developer-friendly APls. J Digit Bank. 2016; 1(1): 6-12.

Omarini AE. FinTech: a new hedge for a financial re-intermediation. Strategy and risk perspectives.
Front Artif Intell. 2020;3: 63 (1—11). https://doi.org/10.3389/frai.2020.00063 PMID: 33733180

Rubanov PM. Transformation of the banking sector in the digital era. Mech Econ Regul. 2019(4): 110—
118. https://doi.org/10.21272/mer.2019.86.11

van Zeeland |, Pierson J. The concept of open banking: from a remedy to an ecosystem. Vrije Universi-
teit Brussel (Policy Brief #44); Mar 8 2021 [cited 2022 Sep 17]. Available from: https://cris.vub.be/ws/
portalfiles/portal/67938789/Policy_Brief_44_final_1.pdf

O’Leary K, O'Reilly P, Nagle T, Papadopoulos-Filelis C, Dehghani M. The sustainable value of open
banking: insights from an open data lens. Proceedings of the 54th Hawaii International Conference on
System Sciences. 2021; Jan 4-8. Honolulu: University of Hawai’i at Manoa; 2021. p. 5891-5901.
https://doi.org/10.24251/HICSS.2021.713

Arner DW, Zetzsche DA, Buckley RP, Weber RH. The future of data-driven finance and RegTech: les-
sons from EU big bang II. Stanf J Law Bus Finance. 2020; 25(2): 245-288.

Buckley RP, Arner DW, Zetzsche DA, Weber RH. The road to RegTech: the (astonishing) example of
the European Union. J Bank Regul. 2020; 21(1): 26—36. https://doi.org/10.1057/s41261-019-00104-1

Koeppl TV, Kronick J. Open banking in Canada—The path to implementation. CD Howe Institute (Com-
mentary 579); 2020 [cited 2022 Sep 17]. Available from: https://colindeacon.ca/media/47695/
commentary_579_0.pdf

Farrell S. Open for better—Applying Open Banking to Small Business Banking. Australas J Appl
Finance. 2019; 2: 18-23.

Gardner J, Leong E. Open banking in the UK and Singapore: open possibilities for enhancing financial
inclusion. J Bus Law. 2021(5): 424—453. https://doi.org/10.17863/CAM.55421

Remolina N. Open banking: regulatory challenges for a new form of financial intermediation in a data-
driven world. Singapore Management University—Centre for Al & Data Governance; 2019 [cited 2022
Sep 17]. Available from: https://ink.library.smu.edu.sg/caidg/6

Farrow GSD. Open banking: the rise of the cloud platform. J Paym Strat Syst. 2020; 14(2): 128-146.
Farrow GSD. An application programming interface model for open banking ecosystems. J Paym Strat
Syst. 2020; 14(1): 75-91.

Long G, Tan Y, Jiang J, Zhang C. Federated Learning for Open Banking. In: Yang Q, Fan L, Yu H, edi-
tors. Federated Learning. Lecture Notes in Computer Science, vol 12500. Germany: Springer, Cham;
2020. p. 240-254. https://doi.org/10.1007/978-3-030-63076-8_17

Valarini H, Nakano D. An analysis of open banking adoption among university students in Sdo Paulo
using the Technology Readiness and Acceptance Model (TRAM). Exacta. 2022; 20(3): 688—705.
https://doi.org/10.5585/exactaep.2021.17453

Sivathanu B. An empirical study on the intention to use open banking in India. Inform Resour Manag J.
2019; 32(3): 27—47. https://doi.org/10.4018/IRMJ.2019070102

PLOS ONE | https://doi.org/10.1371/journal.pone.0275496  October 3, 2022 16/19


https://www.bcg.com/publications/2019/global-retail-banking-race-for-relevance-scale
https://www.bcg.com/publications/2019/global-retail-banking-race-for-relevance-scale
https://doi.org/10.54648/cola2020030
https://doi.org/10.1080/1369118X.2020.1770833
https://doi.org/10.5539/ibr.v11n9p23
https://aisel.aisnet.org/ecis2018_rp/183
https://www.mckinsey.com/industries/financial-services/our-insights/data-sharing-and-open-banking
https://www.mckinsey.com/industries/financial-services/our-insights/data-sharing-and-open-banking
https://doi.org/10.3389/frai.2020.00063
http://www.ncbi.nlm.nih.gov/pubmed/33733180
https://doi.org/10.21272/mer.2019.86.11
https://cris.vub.be/ws/portalfiles/portal/67938789/Policy_Brief_44_final_1.pdf
https://cris.vub.be/ws/portalfiles/portal/67938789/Policy_Brief_44_final_1.pdf
https://doi.org/10.24251/HICSS.2021.713
https://doi.org/10.1057/s41261-019-00104-1
https://colindeacon.ca/media/47695/commentary_579_0.pdf
https://colindeacon.ca/media/47695/commentary_579_0.pdf
https://doi.org/10.17863/CAM.55421
https://ink.library.smu.edu.sg/caidg/6
https://doi.org/10.1007/978-3-030-63076-8%5F17
https://doi.org/10.5585/exactaep.2021.17453
https://doi.org/10.4018/IRMJ.2019070102
https://doi.org/10.1371/journal.pone.0275496

PLOS ONE

Open banking: A bibliometric analysis-driven definition

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

Chan RSO. Open Banking: does it open up a new way of banking? A case of financial technology adop-
tion from a consumer’s perspective [dissertation]. Adelaide: University of Adelaide; 2020 [cited 2022
Sep 17]. Available from: https://trove.nla.gov.au/work/240894619

Ozcan P, Zachariadis M, Dinckol D. “Platformification” of banking: strategy and challenges of challenger
versus incumbent banks in UK. Acad Manag Proc. 2019; 2019: 17147. https://doi.org/10.5465/
AMBPP.2019.17147abstract

Zachariadis M, Ozcan P. The APl Economy and Digital Transformation in Financial Services: The Case
of Open Banking. SWIFT Institute (Working Paper 2016—-001); 2017 Jun 15. https://doi.org/10.2139/
ssr.2975199

Ramdani B, Rothwell B, Boukrami E. Open banking: the emergence of new digital business models. Int
J Innovat Tech Manag. 2020; 17(5): 2050033 (19 p.). https://doi.org/10.1142/S0219877020500339

He Z, Huang J, Zhou J. Open banking: Credit market competition when borrowers own the data. NBER
(Working Paper 28118). 2020 Nov 13 [cited 2022 Sep 17]. Available from: http://www.nber.org/papers/
w28118

Laplante P, Kshetri N. Open banking: definition and description. Computer. 2021; 54(10): 122—128.
https://doi.org/10.1109/MC.2021.3055909

Kjellén D. Following the money. Tink; 2021 Nov 23 [cited 2022 Sep 17]. Available from: https://
resources.tink.com/hubfs/05%20Resources/Reports/2021%20reports/OBIU/Open%20banking%
20investments%20and%20use%20cases%20-%20Tink%20survey%20report.pdf

Wodak R, Meyer M. Methods for critical discourse analysis. London: SAGE Publications; 2009.

Bibliometrics Osareh F., citation analysis and co-citation analysis: a review of literature 1. Libri. 1996; 46
(3): 149-158. https://doi.org/10.1515/libr.1996.46.3.149

Zupic |, Cater T. Bibliometric methods in management and organization. Organ Res Methods. 2015; 18
(3): 429-472. https://doi.org/10.1177/1094428114562629

Donthu N, Kumar S, Mukherjee D, Pandey N, Lim WM. How to conduct a bibliometric analysis: an over-
view and guidelines. J Bus Res. 2021; 133: 285-296. https://doi.org/10.1016/j.jbusres.2021.04.070

Asli MH. Open innovation: quels enjeux pour le secteur bancaire? Innovations. 2012(3): 27—48.

Jakovljevic M, Magid S, Caravtas C, Meyer C. Financial aggregation and open finance: views from
South Africa’s financial portals. S Afr J Inf Manag. 2002; 4(1): 1-9. https://doi.org/10.4102/sajim.v4i1.
150

Martin-Martin A, Orduna-Malea E, Thelwall M, Delgado Lépez-Cdzar E. Google Scholar, Web of Sci-
ence, and Scopus: a systematic comparison of citations in 252 subject categories. J Infometr. 2018; 12
(4): 1160-1177. https://doi.org/10.1016/J.J01.2018.09.002

Hill S, Provost F. The myth of the double-blind review? Author identification using only citations.
SIGKDD Explor. 2003; 5(2): 179-184. https://doi.org/10.1145/980972.981001

Aizenman J, Kletzer K. The life cycle of scholars and papers in economics—the ‘citation death tax’. Appl
Econ. 2011; 43(27): 4135-4148. https://doi.org/10.3386/w13891

Basak SK. A comparison of researcher’s reference management software: Refworks, Mendeley, and
EndNote. J Econ Behav Stud. 2014; 6(7): 2220.

Waltman L, van Eck NJ. A new methodology for constructing a publication-level classification system of
science. J Assoc Inf Sci Technol. 2012; 63(12): 2378-2392. https://doi.org/10.1002/asi.22748

Rhoades SA. The herfindahl-hirschman index. Fed Res Bull. 1993; 79: 188—189.

Fernandez Montes de Oca, A |, Gallardo Cruz JA, Ghilardi A, Kauffer E, Solérzano JV, Sanchez-Cor-
dero V. An integrated framework for harmonizing definitions of deforestation. Environ Sci Policy. 2021;
115: 71-78. https://doi.org/10.1016/j.envsci.2020.10.007

Pastrana T, Jinger S, Ostgathe C, Elsner F, Radbruch L. A matter of definition—key elements identified
in a discourse analysis of definitions of palliative care. Palliat Med. 2008; 22(3): 222-232. https://doi.
org/10.1177/0269216308089803 PMID: 18477716

Brodsky L, Ip C, Lundberg T. Open banking’s next wave: Perspectives from three fintech CEOs. McKin-
sey & Company, Inc; 2018 Aug 20 [cited 2022 Sep 17]. Available from: https://www.mckinsey.com/
industries/financial-services/our-insights/open-bankings-next-wave-perspectives-from-three-fintech-
ceos

Liu Han-Wei. Two decades of laws and practice around screen scraping in the common law world and
its open banking watershed moment. Wash Int Law J. 2020; 30(1): 28-62.

Borgogno O, Colangelo G. Consumer inertia and competition-sensitive data governance: the case of
open banking. J Eur Consum Market Law. 2020; 9(4): 143—150. https://doi.org/10.2139/ssrn.3513514

Hasan N, Arya S, Rajkumar A. E-Brain (Atrtificial Intelligence): an edge to indian banking system. Int J
Manag IT Eng. 2019; 9(7): 312-322.

PLOS ONE | https://doi.org/10.1371/journal.pone.0275496  October 3, 2022 17/19


https://trove.nla.gov.au/work/240894619
https://doi.org/10.5465/AMBPP.2019.17147abstract
https://doi.org/10.5465/AMBPP.2019.17147abstract
https://doi.org/10.2139/ssrn.2975199
https://doi.org/10.2139/ssrn.2975199
https://doi.org/10.1142/S0219877020500339
http://www.nber.org/papers/w28118
http://www.nber.org/papers/w28118
https://doi.org/10.1109/MC.2021.3055909
https://resources.tink.com/hubfs/05%20Resources/Reports/2021%20reports/OBIU/Open%20banking%20investments%20and%20use%20cases%20-%20Tink%20survey%20report.pdf
https://resources.tink.com/hubfs/05%20Resources/Reports/2021%20reports/OBIU/Open%20banking%20investments%20and%20use%20cases%20-%20Tink%20survey%20report.pdf
https://resources.tink.com/hubfs/05%20Resources/Reports/2021%20reports/OBIU/Open%20banking%20investments%20and%20use%20cases%20-%20Tink%20survey%20report.pdf
https://doi.org/10.1515/libr.1996.46.3.149
https://doi.org/10.1177/1094428114562629
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.4102/sajim.v4i1.150
https://doi.org/10.4102/sajim.v4i1.150
https://doi.org/10.1016/J.JOI.2018.09.002
https://doi.org/10.1145/980972.981001
https://doi.org/10.3386/w13891
https://doi.org/10.1002/asi.22748
https://doi.org/10.1016/j.envsci.2020.10.007
https://doi.org/10.1177/0269216308089803
https://doi.org/10.1177/0269216308089803
http://www.ncbi.nlm.nih.gov/pubmed/18477716
https://www.mckinsey.com/industries/financial-services/our-insights/open-bankings-next-wave-perspectives-from-three-fintech-ceos
https://www.mckinsey.com/industries/financial-services/our-insights/open-bankings-next-wave-perspectives-from-three-fintech-ceos
https://www.mckinsey.com/industries/financial-services/our-insights/open-bankings-next-wave-perspectives-from-three-fintech-ceos
https://doi.org/10.2139/ssrn.3513514
https://doi.org/10.1371/journal.pone.0275496

PLOS ONE

Open banking: A bibliometric analysis-driven definition

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Petrovi¢ M. PSD2 influence on digital banking transformation -banks’ perspective. J Process Manag
New Technol. 2020; 8(4): 1-14. https://doi.org/10.5937/jouproman8-28153

Castro D, Steinberg M. Blocked: why some companies restrict data access to reduce competition and
how open APIs can help. SSRN 3108763 [Preprint]. 2017 Nov 6: [28 p.]. https://doi.org/10.2139/ssrn.
3108763

Milne A. Competition policy and the financial technology revolution in banking. Digi World Econ J.
2016;103.

Pike C. Competition and open API standards in banking. SSRN 3487628 [Preprint]. 2018 Mar [10 p.].
https://doi.org/10.2139/ssrn.3487628

Morvan A. A European open finance framework by 2024. SSRN 3732405 [Preprint]. 2020 Nov 17 [4 p.].
https://doi.org/10.2139/ssrn.3732405

Plaitakis A, Staschen S. Open banking: How to design for financial inclusion. Washington, D.C.: Con-
sultative Group to Assist the Poor; 2020 Oct [cited 2022 Sep 17]. Available from: https://www.cgap.org/
sites/default/files/publications/2020_10_Working_Paper_Open_Banking.pdf

Abudulai S, Ang X, Goldberg E, Kearney T. Regulation across the border: developments in canadian
and U.S. consumer financial services. Bus Lawyer. 2020; 75(2): 1949—-1956.

Borgogno O, Colangelo G. Data, innovation and competition in finance: The case of the access to
account rule. Eur Bus Law Rev. 2020; 31(4): 573-610. https://doi.org/10.2139/ssrn.3251584

Fracassi C, Magnuson W. Data autonomy. Vanderbilt Law Rev. 2021; 74(2): 327-383.

Burton D. Digital debt collection and ecologies of consumer overindebtedness. Econ Geogr. 2020; 96
(3): 244—265. https://doi.org/10.1080/00130095.2020.1762486

Bethell O. Competition Law and Tech—a new approach. SSRN 3348636 [Preprint]. 2019 Mar 7 [9 p.].
https://doi.org/10.2139/ssrn.3348636

Arayesh MB, Rezaeirad M, Aidi M, Lamoki TG. Thematic analysis on a model of implementation of
open and technological banking in commercial banks in Iran. Revista de la Universidad del Zulia. 2021;
12,Tercera Epoca(32): 414—443. https://doi.org/10.46925/rdluz.32.2

Kottayil NM. Consumer security and liability model for open banking. Int J Trend Res Dev. 2020; 7(4):
230-232.

Black D, Stewart Olsen C. Open banking: What it means for you? Standing Senate Committee on Bank-
ing, Trade and Commerce (Canada). June 2019 [cited 2022 Sep 17]. Available from: https://
sencanada.ca/content/sen/committee/421/BANC/reports/BANC_SS-11_Report_Final_E.pdf

Arslanian H, Fischer F. Fintech and the future of the financial ecosystem. In: Anonymous The Future of
Finance. Cham: Springer International Publishing; 2019. p. 201-216.

Zhang QN, Zhu JM, Ding QY, Sun Y. OBBC: A Blockchain-Based Data Sharing Scheme for Open
Banking. Blockchain Technology and Application: Second CCF China Blockchain Conference (CBCC
2019). 2020; 1176: 1-16. https://doi.org/10.1007/978-981-15-3278-8 1

Zeller B, Dahdal AM. Open banking and open data in Australia: global context, innovation and consumer
protection. SSRN 3766076 [Preprint]. 2021 Jan 14 [25 p.]. https://doi.org/10.2139/ssrn.3766076

Coste R, Miclea L. API testing for payment service directive 2 and open banking. Int J Model Optim.
2019; 9(1): 7-11. hitps://doi.org/10.7763/IJMO.2019.V9.675

Connolly E, Bank J. Access to small business finance. Reserve Bank of Australia; 2018 Sep 20 [cited
2022 Sep 17]. Available from: https://www.rba.gov.au/publications/bulletin/2018/sep/pdf/access-to-
small-business-finance.pdf

Fett D, Hosseyni P, Kiisters R. An extensive formal security analysis of the OpenlD financial-grade API.
019 IEEE Symposium on Security and Privacy (SP); May 19, 2019; San Francisco, United States.
IEEE; May 2019. https://doi.org/10.1109/SP.2019.00067

Bourne C. Fintech'’s transparency—publicity nexus: value cocreation through transparency discourses in
business-to-business digital marketing. Am Behav Sci. 2020; 64(11): 1607—1626. https://doi.org/10.
1177/0002764220959385

Vives X. Digital disruption in banking. Annu Rev Financ Econ. 2019; 11(1): 243-272. https://doi.org/10.
1146/annurev-financial-100719-120854

Hsieh K. Open Banking: A case study for open APl economy open banking: A case study for open API
economy. International Symposium on Information Application Development of Smart Enterprises; Tai-
pei, Taiwan: June 29, 2019 [cited 2022 Sep 17]. Available from: https://nccur.lib.nccu.edu.tw/bitstream/
140.119/124377/1

Stiefmueller CM. Open banking and PSD 2: the promise of transforming banking by ‘empowering cus-
tomers’. Advances in the Human Side of Service Engineering. July 10, 2020: 299—-305 [cited 2022 Sep
17]. https://doi.org/10.1007/978-3-030-51057-2_41

PLOS ONE | https://doi.org/10.1371/journal.pone.0275496  October 3, 2022 18/19


https://doi.org/10.5937/jouproman8-28153
https://doi.org/10.2139/ssrn.3108763
https://doi.org/10.2139/ssrn.3108763
https://doi.org/10.2139/ssrn.3487628
https://doi.org/10.2139/ssrn.3732405
https://www.cgap.org/sites/default/files/publications/2020_10_Working_Paper_Open_Banking.pdf
https://www.cgap.org/sites/default/files/publications/2020_10_Working_Paper_Open_Banking.pdf
https://doi.org/10.2139/ssrn.3251584
https://doi.org/10.1080/00130095.2020.1762486
https://doi.org/10.2139/ssrn.3348636
https://doi.org/10.46925/rdluz.32.2
https://sencanada.ca/content/sen/committee/421/BANC/reports/BANC_SS-11_Report_Final_E.pdf
https://sencanada.ca/content/sen/committee/421/BANC/reports/BANC_SS-11_Report_Final_E.pdf
https://doi.org/10.1007/978-981-15-3278-8%5F1
https://doi.org/10.2139/ssrn.3766076
https://doi.org/10.7763/IJMO.2019.V9.675
https://www.rba.gov.au/publications/bulletin/2018/sep/pdf/access-to-small-business-finance.pdf
https://www.rba.gov.au/publications/bulletin/2018/sep/pdf/access-to-small-business-finance.pdf
https://doi.org/10.1109/SP.2019.00067
https://doi.org/10.1177/0002764220959385
https://doi.org/10.1177/0002764220959385
https://doi.org/10.1146/annurev-financial-100719-120854
https://doi.org/10.1146/annurev-financial-100719-120854
https://nccur.lib.nccu.edu.tw/bitstream/140.119/124377/1
https://nccur.lib.nccu.edu.tw/bitstream/140.119/124377/1
https://doi.org/10.1007/978-3-030-51057-2%5F41
https://doi.org/10.1371/journal.pone.0275496

PLOS ONE

Open banking: A bibliometric analysis-driven definition

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Remolina N. Towards a data-driven financial system: the impact of COVID-19. SMU Centre for Al &
Data Governance (Research Paper 2020/08); 2020 Jun 26. https://doi.org/10.2139/ssrn.3660874

Eccles P, Grout P, Siciliani P. Open banking and capital requirements. Frankfurt, Germany: European
Central Bank; 2019 March 19 [cited 2022 Sep 17]. Available from: https://www.ecb.europa.eu/pub/
conferences/shared/pdf/20190328_financial_intermediation/Session1_continued_open_banking_
capital_requirements.pdf

Tosun P. Brand trust for digital-only bank brands: consumer insights from an emerging market. Pro-
ceedings of the ATLAS 7th International Congress on Social Sciences. 2020 Sep 20 p.75-85 [cited
2022 Sep 17]. Available from https://hdl.handle.net/20.500.11779/1370

Bascand GM. Banking the economy in post-COVID Aotearoa. Wellington, N.Z: Reserve Bank of New
Zealand Te Putea Matua; 2020 Jul 31 [cited 2022 Sep 17]. Available from: https://www.rbnz.govt.nz/-/
media/5180f4d05752415d8fa1c10b09bcalb7.ashx?sc_lang=en

Premchand A, Choudhry A. Open banking & APIs for transformation in banking. Proceedings of the
2018 International Conference on Communication, Computing and Internet of Things (IC3IoT); 2018
Feb 15: 25-29. https://doi.org/10.1109/IC310T.2018.8668107

Leong E. Open Banking: the changing nature of regulating banking data—a case study of Australia and
Singapore. Bank Finance Law Rev. 2020; 35(3): 443—469.

Szmukler D. Understanding the business relevance of open APIs and open banking for banks. EBA
Working Group on Electronic Alternative Payments; 2016 May [cited 2022 Sep 17]. Available from:
https://www.abe-eba.eu/media/azure/production/1522/business-relevance-of-open-apis-and-open-
banking-for-banks.pdf

Eck NJ, Waltman L, Dekker R, van den Berg J. A comparison of two techniques for bibliometric map-
ping: Multidimensional scaling and VOS. J Am Soc Inf Sci Technol. 2010; 51(12): 2405-2416. https://
doi.org/10.1002/asi.21421

Eck NJ, Waltman L. How to normalize cooccurrence data? An analysis of some well-known similarity
measures. J Am Soc Inf Sci Technol. 2009; 51(8): 1635—-1651. https://doi.org/10.1002/asi.21075

Eck NJ, Waltman L. Software survey: VOSviewer, a computer program for bibliometric mapping. Scien-
tometrics. 2010; 84(2): 523-538. https://doi.org/10.1007/s11192-009-0146-3 PMID: 20585380

PLOS ONE | https://doi.org/10.1371/journal.pone.0275496  October 3, 2022 19/19


https://doi.org/10.2139/ssrn.3660874
https://www.ecb.europa.eu/pub/conferences/shared/pdf/20190328_financial_intermediation/Session1_continued_open_banking_capital_requirements.pdf
https://www.ecb.europa.eu/pub/conferences/shared/pdf/20190328_financial_intermediation/Session1_continued_open_banking_capital_requirements.pdf
https://www.ecb.europa.eu/pub/conferences/shared/pdf/20190328_financial_intermediation/Session1_continued_open_banking_capital_requirements.pdf
https://hdl.handle.net/20.500.11779/1370
https://www.rbnz.govt.nz/-/media/5180f4d05752415d8fa1c10b09bca1b7.ashx?sc_lang=en
https://www.rbnz.govt.nz/-/media/5180f4d05752415d8fa1c10b09bca1b7.ashx?sc_lang=en
https://doi.org/10.1109/IC3IoT.2018.8668107
https://www.abe-eba.eu/media/azure/production/1522/business-relevance-of-open-apis-and-open-banking-for-banks.pdf
https://www.abe-eba.eu/media/azure/production/1522/business-relevance-of-open-apis-and-open-banking-for-banks.pdf
https://doi.org/10.1002/asi.21421
https://doi.org/10.1002/asi.21421
https://doi.org/10.1002/asi.21075
https://doi.org/10.1007/s11192-009-0146-3
http://www.ncbi.nlm.nih.gov/pubmed/20585380
https://doi.org/10.1371/journal.pone.0275496

