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Abstract

As financial institutions increasingly rely on data-driven decision-making for credit
risk assessment, robust data management becomes essential. This thesis examines
the data management practices of traditional banks and Peer-to-Peer (P2P) lending
platforms by assessing their alignment with the FAIR principles. The FAIR prin-
ciples are a set of guidelines to enable data to become more findable, accessible,
interoperable and reusable. A systematic evaluation framework was developed and
applied using both publicly available documentation and survey responses from one
traditional financial institution and one alternative finance institution.

Findings reveal that neither institution fully complies with all aspects of the
FAIR principles. Both traditional banks and P2P lending platforms perform well
in Findability and basic Interoperability. However, significant differences arise in
Accessibility. While traditional banks benefit from regulatory frameworks, their in-
ternal practices lag in areas such as open protocols and durable metadata storage,
resulting in a lower alignment with Accessibility. In contrast, P2P lending platforms
show stronger internal alignment with Accessibility through the use of open proto-
cols and durable metadata infrastructure. Reusability remains a challenge for both
sectors, primarily due to incomplete systematic provenance tracking.

The study concludes that while traditional banks benefit from regulatory frame-
works and established governance structures, P2P lending platforms may be ahead
in some aspects of FAIR alignment, particularly in internal Accessibility. The re-
search highlights the importance of harmonized standards and suggests targeted
improvements for both sectors to enhance FAIR compliance.

Keywords: FAIR principles, data governance, credit risk assessment, banks, P2P
lending platforms, financial technology.
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Chapter 1

Introduction

This chapter introduces the research topic by providing background information
about credit risk assessment and an introduction to the Findable, Accessible, Inter-
operable and Reusable (FAIR) principles. Further, the problem statement is defined,
the research objectives and questions are outlined, and the scope and structure of
the research are explained.

1.1 Background & Motivation

Over the past decade, the financial industry has undergone a significant transfor-
mation driven by digital innovation [137]. Advances in financial technology (Fin-
Tech), artificial intelligence (AI) and machine learning (ML) have enabled financial
institutions to automate risk assessment, enhance fraud detection, improve opera-
tional efficiency, streamline regulatory compliance and optimize trading strategies
[40]. This digital shift, combined with improved regulation and standardization, has
accelerated the adoption of big data in financial organizations [137].

Organizations are increasingly recognizing data as a valuable asset that can pro-
vide a strong competitive advantage, as long as it is properly governed and managed
[111]. However, to unlock its full potential, data requires structured management
and governance [111]. Data governance is a critical business function that includes
defining data ownership, establishing data quality standards and ensuring data usage
aligns with the strategic objectives [111]. As the daily amount of data generated and
stored grows, so does the importance of having a proper data management frame-
work in place [144]. The ability to extract meaningful value from data is especially
important in areas that rely heavily on data-driven decision-making.

For instance, in the finance domain, credit risk assessment heavily depends on
data-driven decision making. In this field, access to high-quality, well-structured
data offers improvements in accuracy and efficiency of the creditworthiness evalu-
ation of individuals and businesses [127]. Credit risk assessment is the process of
evaluating the likelihood that a borrower will default on a loan. Accurately deter-
mining the creditworthiness of people, companies or financial instruments is essential
for minimizing the risks associated with lending [158]. Traditionally, credit risk as-
sessment primarily relied on historical data and the subjective judgment of experts
to predict the likelihood of borrower defaults [107]. However, with the rise of big
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data, financial institutions now have access to vast amounts of structured and un-
structured data from diverse sources [59]. This expanded data landscape presents
an opportunity to enhance credit risk models by offering more detailed insights into
borrower behavior and potential risk indicators [127].

While big data has the potential to improve credit risk assessment, it also in-
troduces significant challenges in effective data management. Challenges such as
fragmented data, semantic heterogeneity, data privacy, lack of standardization and
compliance with regulations have an effect on the quality of the data [141]. Finan-
cial institutions must navigate these challenges in order to ensure that their data
is effectively managed, structured and maintained for long-term usability. Without
a standardized approach to data governance, inconsistencies in data quality could
hinder the reliability and fairness of credit risk assessment [123].

A potential solution to these challenges lies in the FAIR principles, which offer a
structured approach to data governance and management. The FAIR principles, in-
troduced in 2016, can be used as a set of guidelines for optimizing data management
and stewardship, ensuring that data and digital assets are more easily discoverable,
accessible and reusable for both humans and machines [169]. While these prin-
ciples were initially developed for scientific data, they have already been adopted
to some extent within multiple sectors including pharmaceuticals, healthcare and
agriculture, where they have played a crucial role in ensuring standardized data
management, enhancing data sharing and improving data accessibility and reusabil-
ity [162, 43, 138]. Despite these successes, the adoption of the FAIR principles in the
financial sector remains, to our knowledge, largely unexplored. Given that financial
institutions increasingly rely on big data for credit risk assessment, incorporating
FAIR principles into their data management could help address key challenges such
as data fragmentation, data standardization and regulatory compliance.

While financial institutions increasingly rely on data-driven approaches for credit
risk assessment, the way they manage, structure and utilize data can differ signifi-
cantly. Traditional banks, as well-established financial institutions, generally follow
structured risk assessment frameworks that adhere to regulatory requirements and
standardized methodologies [69]. However, they often face challenges related to
outdated infrastructure, constrained resources and reliance on subjective decision-
making [72]. In contrast, Peer-to-Peer (P2P) lending platforms, which operate in a
decentralized and digital-native environment, leverage alternative data sources and
ML models to assess borrower risk. While this may enhance flexibility and inclusiv-
ity, it also raises concerns regarding data asymmetry, transparency and regulatory
alignment [156].

While P2P lending platforms and banks differ in their approach to data man-
agement and credit risk assessment, it remains uncertain how well either aligns with
structured data governance frameworks such as the FAIR principles. Given the
growing reliance on data-driven decision-making in finance, evaluating the FAIR-
ness of the credit risk assessment processes within financial institutions is essential
to understanding the extent to which they support robust, standardized and well-
governed financial data management.
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1.2 Problem Statement

The increasing reliance on data-driven decision-making has transformed credit risk
assessment in both traditional banks and P2P lending platforms. This transforma-
tion has brought challenges to credit risk assessment, including data privacy con-
cerns, regulatory complexities and technical hurdles such as data integration and
standardization. To address these challenges effectively a robust data management
framework is essential [127].

The FAIR principles can be used as a guideline for proper data management.
The FAIR principles have improved data findability, accessibility, interoperability
and reusability in industries such as healthcare, pharmaceuticals and agriculture
[162, 43, 138]. While these industries have benefited from the use of the FAIR
principles, financial industries have yet to assess how well their credit risk assessment
processes align with these standards.

Different financial institutions might adopt different risk assessment methodolo-
gies. Therefore, a difference in alignment with the FAIR principles can also be
expected between traditional banks and P2P lending platforms. This research aims
to bridge this research gap by assessing the FAIRness of credit risk assessment in
banks and P2P lending platforms. To conduct this assessment, we will develop a
systematic evaluation framework based on the FAIR principles. By doing so, this
research identifies which sector, traditional banks or P2P lending, demonstrates
stronger adherence to FAIR principles, finds barriers that exist to FAIR adoption
and proposes recommendations to enhance data findability, accessibility, interoper-
ability and reusability.

1.3 Research Objectives

The aim of this research is to evaluate the FAIRness of credit risk assessment in
traditional banks and P2P lending platforms by systematically assessing their align-
ment with the FAIR principles. A systematic evaluation framework is developed to
measure FAIR compliance in credit risk assessment processes and thereby identify
differences between traditional banks and P2P lending platforms in their data man-
agement practices.

To achieve this research aim, the following research objectives are defined:

1. Examine the credit risk assessment process used by banks and P2P lend-
ing platforms, highlighting their differences in regulations, data sources
and data management.

2. Develop a FAIRness evaluation framework to assess the alignment of the

credit risk assessment processes in banks and P2P lending platforms with
the FAIR principles.

3. Evaluate and compare the FAIRness of data management practices in
banks and P2P lending platforms using publicly available data.

12



1.4

. Identify key challenges and barriers that hinder the adoption of FAIR

principles in credit risk assessment.

. Formulate actionable recommendations for improving the FAIRness of

credit risk assessment practices in financial institutions.

Research Questions

To systematically evaluate the FAIRness of credit risk assessment in traditional
banks and P2P lending platforms, this research is guided by the following main re-
search question and a set of sub-research questions, based on the research objectives,
that address specific aspects of the research.

Which credit risk assessment process, that of traditional banks or P2P
lending platforms, demonstrates greater alignment with the FAIR prin-
ciples?

Sub-Research Questions:

SRQ1: What is the current credit risk assessment process used by tra-

ditional banks and P2P lending platforms, and how do they differ
in data management practices?

SRQ2: What framework can be developed to systematically assess the

FAIRness of credit risk assessment?

SRQ3: To what extent do banks and P2P lending platforms comply

with FAIR principles in their credit risk assessment practices?

SRQ4: What are the main barriers preventing banks and P2P lending

platforms from compliance with the FAIR principles in credit risk
assessment?

SRQ5: How can the FAIRness of the credit risk assessment process in

banks and P2P lending platforms be improved?

1.5 Scope

The research focus is on evaluating the FAIRness of credit risk assessment in tradi-
tional banks and P2P lending platforms, comparing their alignment with the FAIR
principles by developing a systematic evaluation framework. Given this scope of
the research, several delimitations are established. These can be divided into insti-
tutional scope, geographical scope, data scope, FAIR assessment scope, regulatory
and legislative scope and technological scope.

e Institutional Scope: This research compares traditional banks and P2P

lending platforms. Other types of financial institutions are not explicitly ana-
lyzed.
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e Geographical Scope: Financial institutions are active over the entire world.
However, at different locations different regulations apply. This research fo-
cuses on European banks and P2P lending platforms. Therefore, all location
related aspects, such as regulations and guidelines, are considered from a Eu-
ropean perspective.

e Data Scope: Since this research is conducted independently without direct
access to internal company data, the study relies on publicly available data to
assess the FAIRness of credit risk assessment data. However, some non-public
input was obtained through a survey to complement the analysis. Proprietary
and confidential credit risk assessment data from banks or P2P platforms are
not included.

e FAIR Assessment Scope: The research does not focus on evaluating the
performance of credit risk models. Instead, it assesses how well credit risk data
aligns with the FAIR principles, regardless of the performance of the models
used.

e Regulatory and Legislative Scope: While regulations and legislation influ-
ence data management, this study does not perform an in-depth legal analysis.
Instead, it explores how the FAIR principles can help meet regulatory require-
ments, such as the General Data Protection Regulation (GDPR!) and the
Data Governance Act (DGA?). However, it does not provide a legal evaluation
of compliance obligations or potential legal risks.

e Technological Scope: The study focuses on the structural and governance
aspects of FAIR data management instead of developing a new credit scoring
algorithm. The study provides recommendations on how existing data gov-
ernance frameworks can be improved by integrating FAIR principles, without
delving into the technical implementations of ML models.

These boundaries clearly define the research scope, outlining what the research
does and does not cover. This provides direction and ensures that the research stays
focused, feasible and aligned with the objectives.

1.6 Methods

To answer the research questions and achieve the stated objectives, this study adopts
a comparative, mixed-methods approach combining both qualitative and quantita-
tive data collection and analyses. The research starts with a literature review ex-
ploring the current credit risk assessment processes and data management practices
within traditional banks and P2P lending platforms. This is followed by the devel-
opment of a FAIRness evaluation framework. The developed framework is used to
answer the research question. With the developed framework, the FAIR alignment of
the credit risk assessment process within banks and P2P lending platforms is scored

LGDPR: https://eur-lex.europa.eu/eli/reg/2016/679 /0j /eng
2DGA: https://eur-lex.europa.eu/eli/reg/2022 /868 /0j /eng
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using a set of defined evaluation criteria. To represent the data processes of the
institutions, publicly available literature and documentation are used. The struc-
tured scoring enables the identification of potential improvements in FAIR alignment
and supports answering the main research question: which credit risk assessment
process, that of traditional banks or P2P lending platforms, demonstrates greater
alignment with the FAIR principles?

1.7 Outline

This thesis consists of eight main chapters. Together, these chapters contribute to a
systematic evaluation of the FAIRness of credit risk assessment in traditional banks
and P2P lending platforms. These chapters are as follows:

This

Chapter 1 - Introduction: Introduces the research topic, defines the prob-
lem statement, outlines objectives and questions, and explains the scope of
the study.

Chapter 2 - Theoretical Background: Presents the FAIR principles and
their sub-principles as the conceptual foundation of the research.

Chapter 3 - Literature Review: Reviews relevant literature on credit risk
assessment practices and data governance in traditional banks and P2P lending
platforms.

Chapter 4 - Methodology: Describes the research design, data sources,
and evaluation approach.

Chapter 5 - The FAIR Alignment Evaluation Framework: Details the
framework used to assess FAIR alignment.

Chapter 6 - Results and Analysis: Presents the findings from applying
the evaluation framework.

Chapter 7 - Discussion: Interprets the results and reflects on their impli-
cations.

Chapter 8 - Conclusion: Summarizes key findings and offers recommenda-
tions for practice and future research.

structured approach ensures a logical progression of ideas, guiding the reader

from theoretical foundations to practical findings.
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Chapter 2

Theoretical Background

This chapter provides a theoretical background for this research. It explores the
FAIR principles to establish a basis for better understanding of the research problem.
This is done by introducing the principles and breaking them down to their sub-
principles.

2.1 Introduction to the FAIR principles

The FAIR guiding principles as originally proposed by Wilkinson et al. [169] stand
for Findable, Accessible, Interoperable and Reusable. These principles are divided
in fifteen sub-principles, for more details see Table 2.1. The goal of pursuing the
FAIR principles is to enhance the quality of data by ensuring it is easily discoverable
and reusable [169]. To help achieve these goals, the principles serve as a guideline
for optimizing data management and ensuring that data is structured, maintained
and shared in a way that enhances its usability for both humans and machines.

The FAIR principles, published in 2016, were originally introduced to improve
scientific data management and stewardship. Since then a growing number of orga-
nizations across various sectors have actively tried to make technical implementation
decisions that adhere to the FAIR principles [125]. The FAIR principles are aspi-
rational, offering organizations the flexibility to adopt, adapt, or prioritize specific
aspects of them based on their needs, allowing for a tailored approach to improving
data management practices [161].

To better understand the significance of FAIR in data management, section 2.2
provides a detailed breakdown of each principle, explaining its role in structuring
and optimizing data.

2.2 Breakdown of the FAIR principles

As mentioned earlier the FAIR principles consist of four core elements, Findable, Ac-
cessible, Interoperable and Reusable, each with a set of sub-principles that guide best
practices in data management. This section describes each of these core elements
along with their respective sub-principles in detail to get a better understanding of
their role in enhancing data management practices.
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TABLE 2.1: The FAIR Guiding Principles by Wilkinson et al. [169]

FAIR Guiding Principles

Findable

Data should be easy to locate for both humans and machines. This
requires proper documentation and the use of persistent identifiers.

F1: (meta)data are assigned a globally unique and persistent identifier.
F2: data are described with rich metadata (defined by R1 below).

F3: metadata clearly and explicitly include the identifier of the data it
describes.

F4: (meta)data are registered or indexed in a searchable resource.

Accessible

Once found, data must be retrievable using standardized, secure proto-
cols.

A1l: (meta)data are retrievable by their identifier using a standardized
communications protocol.

A1.1: the protocol is open, free, and universally implementable.

A1.2: the protocol allows for an authentication and authorization pro-
cedure, where necessary.

A2: metadata are accessible, even when the data are no longer available.

Interoperable

Data should integrate with other data and systems using standard for-
mats and languages.

I1: (meta)data use a formal, accessible, shared, and broadly applicable
language for knowledge representation.

I2: (meta)data use vocabularies that follow FAIR principles.

I3: (meta)data include qualified references to other (meta)data.

Reusable

Data should be well-described and curated so it can be replicated and
combined in different contexts.

R1: meta(data) are richly described with a plurality of accurate and
relevant attributes.

R1.1: (meta)data are released with a clear and accessible data usage
license.

R1.2: (meta)data are associated with detailed provenance.

R1.3: (meta)data meet domain-relevant community standards.
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2.2.1 Findability

For data to be useful it must in the first place be easily discoverable [13]. Data
should be easy to find by both humans and machines [13]. The Findability principle
emphasizes the use of unique identifiers, rich metadata and indexing in searchable
resources.

F1: (meta)data are assigned a globally unique and persistent identifier.
Principle F1 is arguably the most important principle, since globally unique and
persistent identifiers are essential elements found in all of the other FAIR principles
[100]. An identifier is globally unique, sometimes also called universally unique,
when it identifies an entity without the dependence on a central registration author-
ity. This means that the identifier unambiguously refers to one entity in the world,
without being limited to a specific system or context. An identifier that is only
locally unique is insufficient, as it may lead to conflicts or ambiguities when used
outside its original scope [100]. In addition to being globally unique, the identifier
should also be persistent. The persistency of the identifier refers to the ability of
the identifier to remain stable and valid over time. Persistence requires clear polices
for managing changes in the environment [65]. Examples of globally unique and
persistent identifiers are Digital Object Identifiers (DOIs) and Archival Resource
Keys (ARKs) [13].

F2: data are described with rich metadata (defined by R1 below).
Metadata is a set of data that describes and gives information about other data.
The use of metadata is important for describing, categorizing and organizing data,
which allows for the data to be easily found again [89]. The metadata should be
generous and extensive, including descriptive information about the context, quality
and condition, or characteristics of the data [13|. The more detailed the metadata,
the easier it is to find and understand the data.

F3: metadata clearly and explicitly include the identifier of the data it
describes.

This principle states that the metadata is not isolated but remains connected to
the dataset. The metadata and the dataset it describes are usually separate files.
This means that the association between the metadata file and the dataset should
be made explicit by mentioning a dataset’s globally unique and persistent identifier
in the metadata [13]. Including the identifier in the metadata ensures that humans
and machines can reliably connect metadata records to the correct dataset. Without
this connection the metadata can become detached from the dataset it describes,
making retrieval difficult.

F4: (meta)data are registered or indexed in a searchable resource.

This principle states that data and its metadata should be registered in a system that
allows it to be searched and discovered by humans and machines. This searchable
resource provides the infrastructure to search for the data [167|. Indexing ensures
that the data does not exist in isolation and that it can be found in a searchable
repository by the use of a query. Without indexing, even well documented data can
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be underutilized.

2.2.2  Accessibility

Once the required data is found, ensuring that the data is accessible is the next step
towards FAIR data. The user needs to know how the data can be accessed. FAIR
does not mean that the data must be openly available to everyone. Instead, the
idea of FAIR data is that the data should be as open as possible and as closed as
necessary, thus accessible under clear conditions [117].

Al: (meta)data are retrievable by their identifier using a standardized
communications protocol.

For data to be accessible, it must be retrievable via a standardized communication
protocol. Specialized or proprietary tools should not be required for retrieving the
data [13]. A communications protocol is a set of formal rules describing how data is
transmitted or exchanged between different devices. Standardized means that the
communication protocol follows a globally used and recognized set of rules [164].
Examples of such standardized data retrieval protocols include Hypertext Transfer
Protocol Secure (HTTPS) and File Transfer Protocol (FTP) [119]. Such a protocol
enables both manual retrieval by users as well as automated access by machine.
In cases of highly sensitive data fully mechanized access is not always possible. In
such scenarios, it is perfectly FAIR to use non mechanized access protocols, such as
manual requests to a data custodian, as long as the protocol is clearly defined in the
metadata [13].

A1.1: the protocol is open, free, and universally implementable.

To ensure broad accessibility, the data retrieval protocol should be based on open
standards rather than proprietary or restricted systems. Furthermore, the protocol
should be free of charge [13]. Therefore, there should be no dependency on special-
ized tools or paid services. Anyone should be able to at least access the metadata,
regardless of the user’s platform, location or institutional affiliation [13].

A1.2: the protocol allows for an authentication and authorization proce-
dure, where necessary.

This principle clearly states that the data does not have to be openly available to
everyone. Instead, clear conditions must be provided under which the data is accessi-
ble. If a dataset contains sensitive or proprietary information the dataset can still be
FAIR as long as the accessibility conditions are explicitly defined [13]. In such cases,
proper authentication and authorization mechanisms, such as OAuth, API keys, and
institutional logins, should be in place to regulate the access while maintaining secu-
rity [96]. Additionally, accessibility requirements should be machine-readable, since
humans as well as machines should be able to request the data. This enables au-
tomated systems to interpret access restrictions and either execute the necessary
authentication procedures or alert the user about specific requirements for data re-
trieval [13].
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A2: metadata are accessible, even when the data are no longer available.
Data may not always be permanently stored. Datasets may become outdated,
deleted due to storage limitations or too high maintenance costs or become unavail-
able due to policy changes. When a dataset is no longer accessible, its metadata
should still persist, preventing the search for data that may no longer exist. Datasets
that have been referenced by others should retain their metadata so that future users
can understand their context, content and provenance [100].

2.2.3 Interoperability

Data interoperability is essential for ensuring that the data can be used by different
systems [154]. Data that is stored in inconsistent formats can create data silos,
which prevents effective collaboration [154].

I1: (meta)data use a formal, accessible, shared, and broadly applicable
language for knowledge representation.

For data to be interoperable, the data must be both human readable and machine
readable, adhering to widely accepted standards. This ensures that different sys-
tems can process the data without the need for specialized translators or mappings
[13]. This principle establishes the need for a standardized knowledge representa-
tion language to understand data across different domains. This language should
accurately describe and define objects, so that machines can distinguish between
different meanings of the same term [100]. These languages should have a few prop-
erties. First these languages should have a formal specification, meaning its syntax
and grammar are precisely defined. Secondly, its specifications should be shared
and accessible, allowing others to read the specifications and learn the language.
Thirdly, the language must be designed for use in more than one scenario rather
than being restricted to a single context [13|. Examples include Resource Descrip-
tion Framework (RDF), JavaScript Object Notation for Linked Data (JSON-LD)
and Web Ontology Language (OWL) [13].

I2: (meta)data use vocabularies that follow FAIR principles.

For data to be interoperable, it must use consistent and standardized vocabularies
so that different users, humans as well as machines, can understand and interpret
the data in the same way. The vocabulary provides terms or concepts to repre-
sent the data [13]. Without standardized terms, the same concept might be labeled
differently across datasets, making data integration difficult. The vocabulary itself
should also be findable, accessible, interoperable and reusable [100]. An example of
such a FAIR-compliant vocabulary is the DDI-RDF Discovery Vocabulary provided
by the DDI Alliance, which offers standardized, machine-readable terms [12].

I3: (meta)data include qualified references to other (meta)data.

For data to be interoperable, datasets should link to related datasets so that humans
and machines can easily find relevant, connected information. Following this princi-
ple means that the reference should explicitly describe the nature of the relationship.
A qualified reference should specify whether one dataset builds on another dataset,
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whether additional datasets are needed to complete the data, or whether additional
information is stored in a different dataset [13|. This ensures correct interpretation
of the connection.

2.2.4 Reusability

For data to be effectively reused, it must be well described [13]. Reusability is the
main goal of the FAIR principles, aimed at maximizing the value of data by ensuring
that it can contribute to future research efforts [152].

R1: meta(data) are richly described with a plurality of accurate and
relevant attributes.

This principle states that the data should come with detailed information that helps
others understand and use it properly. This principle looks similar to F2, however,
there is a difference. While F2 focuses on making the data searchable by providing
specific attributes, R1 ensures that the data includes detailed descriptions that en-
able the users to interpret and use the data correctly [13|. Following this principle
means that the metadata should not only describe the content of the data but also
the context in which it was generated. This includes, among others the scope of the
data, versioning and details about the collection, conditions and limitations of the
data [13]|. Further, the term plurality emphasizes that metadata should be as rich
and inclusive as possible, even including information that may seem irrelevant [13].

R1.1: (meta)data are released with a clear and accessible data usage
license.

To ensure reusability, the data should be explicitly licensed using Creative Com-
mons, Open Data Commons or similar frameworks [116]. The usage rights of the
data should be described clearly. Unclear or ambiguous licensing can create signif-
icant barriers to data reuse. A well-defined license ensures that both humans and
machines can interpret the conditions under which the data can be used, modified
and shared [13].

R1.2: (meta)data are associated with detailed provenance.

Provenance refers to the history and origin of the data. Provenance information
should include information about the creation of the data, who contributed to it,
how it has been processed and what transformations the data has undergone [91].
Provenance details enable users to assess the accuracy and timeliness of the data [63].

R1.3: (meta)data meet domain-relevant community standards.

In case community or domain-specific standards exist, they should be followed.
These standards ensure consistency within their domain. Examples are metadata
templates, controlled vocabularies, minimal information checklists and ontologies
[126]. In some cases, deviations from these standards are possible, provided there
is a good reason and this is addressed in the metadata [13|. The FAIR principles
focus on data usability and structure, rather than assessing data quality.
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2.3 Summary

This chapter introduced the FAIR principles, which serve as guidelines for improving
data management and stewardship. Each sub-principle was explained in detail to
provide a full understanding of the framework. The principles emphasize the impor-
tance of making data easily discoverable, securely accessible, interoperable across
systems and reusable over time. Understanding these principles is essential to later
understand the criteria used to evaluate credit risk assessment processes within fi-
nancial institutions. These principles are further contextualized in Chapter 5, where
they form the basis of the FAIRness evaluation framework.
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Chapter 3

Literature Review

This chapter includes a literature review of credit risk assessment of banks and P2P
lending platforms. By exploring regulations, data sources and data management
approaches, this review highlights how these institutions handle credit related in-
formation. Examining and comparing these data management practices lays the
foundation for evaluating the FAIRness of credit risk assessment in these financial
institutions.

Credit risk assessment involves evaluating the probability of a borrower failing to
meet their loan obligations. How suitable a borrower is to receive financial credit is
called creditworthiness. Effectively determining the creditworthiness of a borrower
is vital for financial institutions, as it helps mitigate risks associated with lending
and minimizes financial losses [158].

The process of credit risk management generally consists of four key steps: iden-
tification, measurement, management and control [106]. Each financial institution
implements these steps in different ways depending on its business model, regula-
tory requirements and risk tolerance. This results in different credit risk assessment
processes for different financial institutions. While multiple types of financial insti-
tutions engage in lending, this research focuses specifically on banks and P2P lending
platforms, as they represent two distinct approaches to credit risk assessment.

3.1 Credit Risk Assessment

The following sections explore the credit risk assessment in banks and P2P lending
platforms for personal loans, highlighting their key differences in regulations, data
sources and data management practices. This comparison establishes the necessary
foundation for understanding the data management practices used by these financial
institutions, so that later these practices can be examined in more depth to assess
the alignment with the FAIR principles.

3.1.1 Banks

Traditional banks are the most common form of banking and refer to highly regu-
lated financial institutions that provide a wide range of financial services, including
private banking, checking and savings accounts and loan services [17]. Historically,
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these banks have a physical location where customers can access financial services,
but with the rise of FinTech many now offer extensive mobile and online banking
services [121]. One of the cornerstones in banking operations is credit risk assess-
ment, ensuring financial stability and profitability [36]. The credit risk assessment
process in banks is highly standardized and subject to strict regulations to ensure
the safety and stability of banks.

Regulations

Banks must comply with international regulatory frameworks, such as the Basel
Accords!, guidelines set by the European Banking Authority (EBA)?, European
Union directives® and European Union regulations*. These regulatory frameworks
aim to ensure the stability of the financial system.

The Basel Accords (Basel I, Basel 11, Basel I1I) are a set of sequential interna-
tional regulation agreements developed by the Basel Committee on Banking Super-
vision (BCBS) to ensure that banks have enough capital to meet their obligations
and handle unexpected losses [79]. Basel I defined guidelines for the minimum ratio
of capital to risk-weighted assets, which was set at 8%. Basel II refined and added
on Basel I by introducing standardized measurements for credit risk, market risk
and operational risk. Basel III revises and strengthens the three pillars of Basel II
and extends them in several areas [52|. Compliance with these accords ensures that
banks are resilient to financial shocks and can maintain stability in adverse economic
conditions.

In addition to international banking regulations the EBA, established in 2011,
harmonizes regulatory practices across European Union (EU) member states. The
EBA is a regulatory authority that provides guidelines, recommendations and tech-
nical standards to ensure uniform banking regulation across the EU [66]. It plays a
key role in promoting effective and consistent prudential regulation and supervision
across European banks. Additionally, it provides regular stress tests and oversees
the implementation of the Basel Accords within the EU [99]. One of the main
guidelines for credit risk assessment is the EBA Guidelines on Loan Origination and
Monitoring (EBA/GL/2020,/06)° [81]. These were introduced in June 2021 and set
common standards for how banks should grant and monitor loans. The guidelines
cover requirements for borrowers’ creditworthiness assessment, data requirements,
internal governance, loan origination procedures and credit monitoring. They also
bring together the EBA’s prudential and consumer protection objectives [81].

Regulatory oversight within the EU extends further through EU regulations. EU
regulations and directives are two primary forms of legislation used by the EU to

'Basel Framework: https://www.bis.org/basel framework/
2EBA Guidelines on loan origination and monitoring: https://www.eba.europa.eu/activities /single-
rulebook/regulatory-activities/credit-risk /guidelines-loan-origination-and-monitoring

3European Union directives: https://eur-lex.europa.eu/legal-
content/EN/TXT /?uri=legissum:114527

4European Union regulations: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=legissum:114522

SEBA/GL,/2020/06: https://www.eba.europa.eu/activities/single-rulebook /regulatory-

activities/credit-risk /guidelines-loan-origination-and-monitoring
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create legal frameworks across member states. EU regulations are binding legislative
acts in all member states, so they do not require national governments to pass
additional legislation [122]. An example of an EU regulation is the General Data
Protection Regulation (GDPR)®, which enforces protection and privacy of personal
data across the EU. On the other hand, EU directives set legal objectives that
member states must transpose into national law in order to achieve them, allowing
flexibility in how they are implemented [122].

Beyond these overarching regulations, national supervisory authorities impose
additional risk assessment requirements tailored to local economic conditions. These
regulations collectively ensure that banks conduct thorough and responsible credit
risk assessments, mitigating financial risk while maintaining consumer protection.

Data Sources

Banks apply various models to assess the creditworthiness of borrowers. These
models can broadly be divided into three categories, which are human expert-based
models, statistical models, and ML models [64]. The accuracy and reliability of
these models depends heavily on the quality and variety of data sources used by
banks. To form a complete view of the borrower’s financial profile, banks use a
combination of internal and external data sources.

The minimal data that should be available for the creditworthiness assessment is
the purpose of the loan, employment, source of repayment capacity, household com-
position, financial commitments and expenses for their servicing, regular expenses,
collateral (for secured lending) and other risk mitigants [81]. This data is typically
internally stored and is collected directly through loan applications, onboarding pro-
cesses and the transactional records of the bank.

Complementing internal data, banks also use external data sources. The most
notable are credit bureaus, which collect and store borrowers’ credit data and pro-
vide this data in clear credit reports and credit scores. These credit reports provide
credit issuers with the information they need to accurately determine credit approval
for borrowers [10]. To ensure the quality of the data, credit bureaus in Europe are
generally subject to regular audits and follow strict update routines, often refreshing
data on a daily or weekly basis [140|. Additionally, retention periods for negative
credit events such as defaults are standardized to some extent. For instance, default
data is typically retained for a minimum of three years in many European coun-
tries [140]. However, there is a significant difference between countries in retention
periods, which challenges cross-border consistency and reusability [140].

In recent years, open banking regulations, such as Payment Services Directive 2
(PSD2)7 in the European Union, has expanded the potential range of external data
sources. Banks can through the use of open application programming interfaces
(APIs) get access to real-time financial data from accounts held at other institutions
[110]. This is particularly useful when the borrower is new to the bank or lacks a
traditional credit footprint.

If needed, banks may also verify information through third-party checks, such as

SGDPR: https://eur-lex.europa.eu/eli/reg/2016 /679 /0j/eng
"PSD2: https://eur-lex.europa.eu/legal-content /EN /TX T /?uri=celex%3A 3201512366
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contacting a borrower’s employer or consulting public authorities in case there are
concerns about the accuracy or reliability of the provided information [81].

Despite their access to a wide range of financial data, many traditional banks
still face challenges related to data fragmentation and siloed storage systems [38|.
Legacy IT infrastructures often result in data being stored across different depart-
ments or platforms in incompatible formats. These structural issues complicate
efforts to streamline the credit assessment process. Moreover, such fragmented data
environments pose challenges to aligning with data management frameworks such
as the FAIR principles.

Data Management Practices

Traditional banks manage vast amounts of financial data, this requires effective
data management for accurate credit risk assessment and regulatory compliance
[108]. Banks recognize the need for good data governance. To help with this the
Basel Committee published the "Principles for effective risk data aggregation and
risk reporting" (BCBS 239) [53]. BCBS 239 outlines fourteen principles aimed at
enhancing banks’ ability to aggregate and report risk data. In practice, this has
driven banks to establish rigorous data governance and thorough data management
frameworks [134].

Despite the good intentions of BCBS 239, most banks do not yet fully comply
with the principles [134]. Legacy systems are still widely used, and data silos con-
tinue to persist, creating significant barriers to implementation [38]. These structural
challenges hinder the development of enterprise-wide data standards and complicate
efforts to achieve the comprehensive risk data aggregation and reporting envisioned
by the principles. To address these challenges, banks are investing in data ware-
houses and data lakes [93]. These are central repositories with great scalability that
can be used to store structured and unstructured data.

To enhance interoperability, banks often adopt international standards. The In-
ternational Organization for Standardization (ISO) provides a common framework
for the best way of doing something [19]. Examples are ISO 8000, which supports
data quality management, ISO 27001, which ensures secure information handling
and ISO 20022, which includes standards for financial messaging [3, 20, 21|. Addi-
tionally, identifiers like the Legal Entity Identifier (LEI) promote semantic consis-
tency and cross-system integration by uniquely identifying entities across datasets
[53].

Regulations and industry guidelines have forced banks to improve their data

management practices. Thereby, indirectly aligning their data management with
the FAIR principles.

3.1.2 P2P Lending Platforms

P2P lending platforms provide the possibility to obtain loans from individuals through
online services that match lenders with borrowers [175|. P2P lending platforms typi-
cally work as follows: the process starts with the borrower requesting a loan through
the online interface. The borrower is assigned a risk level by the platform based on
the borrower’s profile, this effects the interest rate. The borrower then receives loan
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offers from lenders based on the risk level. These lenders have deposited a sum
of money into their accounts to fund their loans. The borrower can accept one of
these offers or multiple, this way the loan is financed collectively [31]. The transfer
of loans and interests is handled by the platform [175]. This way of borrowing is
mainly popular among borrowers with low- and mid-level credit ratings, a group
that has difficulty getting bank loans since the global financial crisis [174]. P2P
lending platforms still follow a credit risk assessment process that shares similarities
with banks. However, significant differences exist in regulations, data sources and
data management practices.

Regulations

While P2P lending platforms share some regulatory obligations with traditional
banks, their regulatory frameworks differ significantly. Their unique structure chal-
lenges existing credit laws, often placing them within a legal vacuum where clear
regulatory guidance is lacking [86]. Furthermore, regulatory approaches remain
inconsistent across Europe, with individual member states maintaining their own
national rules [86].

A major regulatory challenge arises from the fact that P2P lending platforms
are typically not classified as creditors. Instead, they function as intermediaries
that match borrowers with investors or lenders [86]. As a result, P2P lending plat-
forms fall outside the scope of key European credit directives, such as the Consumer
Credit Directive and the Mortgage Credit Directive [86]. These directives apply to
institutions that provide credit directly to consumers, which excludes platforms that
do not themselves lend or take on credit risk. This legal distinction contributes to
a fragmented regulatory environment, as P2P lending platforms often do not have
to meet the obligations that apply to traditional financial institutions.

To create some consistency across Europe, the EU Regulation 2020/1503 on
European Crowdfunding Service Providers (ECSP) was created [24]. In the EU,
this is the primary regulation governing P2P lending [104]. This regulation includes
lending-based crowdfunding, which includes facilitating of granting of loans as well as
including services such as presenting offers to clients and assessing the credit risk [24].
Key requirements of this regulation for P2P lending platforms operating in the EU
are that they need to be licensed, have robust internal processes and methodologies
in place, adhere to strict consumer protection and transparency rules and submit
to supervision by competent authorities [24]. Although the ECSP regulation marks
an important step toward regulatory harmonization, its focus remains primarily on
crowdfunding for business purposes. Therefore, it does not fully cover consumer
focused P2P lending, and gaps still remain. Studying these regulatory gaps helps
evaluate how they affect data management practices and the alignment with the
FAIR principles.

In practice, many P2P lending platforms are supervised by national financial
supervisory authorities in the countries where they operate. These authorities are
responsible for licensing and overseeing a wide range of financial institutions [104].
For example, Bondora®, a platform examined in this study, is licensed as a Credit

8Bondora: https://www.bondora.nl/en/
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Provider by the Estonian Financial Supervision Authority, and is also subject to
oversight by regulators in Finland [18]. While these national financial supervisory
authorities form a baseline of financial accountability, the enforcement of supervi-
sory practices varies by country, contributing to inconsistencies in regulations across
Furope.

Although P2P lending platforms often fall outside the scope of credit laws, they
are still subject to general data protection and privacy laws, most notably the GDPR
[86]. Since platforms collect, process and store personal data from borrowers and
lenders, they must ensure that they do this in compliance with GDPR requirements.
Failure to meet these obligations can result in significant penalties [24].

This regulatory environment for P2P lending platforms is less mature and con-
sistent than that of banks. This regulatory environment influences P2P lending
platforms’ data management and stewardship.

Data Sources

P2P lending platforms use a variety of data sources to assess credit risk, some of
which overlap with those of traditional lenders, but others are new. Like banks, P2P
lending platforms use conventional credit data such as credit bureau records and
their credit scores, employment, income, credit history and loan related information
[148]. In addition, P2P lending platforms assign their own credit grade to the loans,
which is determined by the platforms’ algorithm based on the loan and borrower
characteristics [148]. This platform-assigned credit grade is a key determinant of
loan performance. All these determinants are typically disclosed so that investors
can make informed decisions.

Next to the traditional credit risk metrics, P2P lending platforms also incorpo-
rate alternative data, which is mainly used to evaluate borrowers who lack extensive
credit histories [103]|. Alternative data includes data beyond the traditional financial
data, such as non-financial payment streams including energy utilities and telecom-
munication services, mobile phone usage and social media footprints [41, 114]. The
use of such alternative data, coupled with ML models, can paint a more complete
picture of an individual’s creditworthiness and ability to meet the individual’s obli-
gations.

Data from borrowers is typically collected through a self reporting form, where
the borrower is required to provide personal, financial and employment related in-
formation [165]. To be able to verify this information the borrower is obliged to up-
load additional supporting documents such as an identity card, payslips and credit
reports. Platforms use identity verification tools and fraud detection systems to
validate user-submitted data and reduce the risk of misrepresentation [173].

Uploaded data from the borrower is processed through the platform’s own risk
assessment models. P2P platforms often use automated, algorithm-driven systems
that weigh a variety of variables for the risk assessment [61]. The advantage of these
models, which use many variables, is that they can provide access to credit at lower
cost for creditworthy individuals who have a thin credit history [103]. However, the
reliance on alternative data also raises concerns about disparate treatment and pri-
vacy [103]. Regarding the loans, P2P lending platforms typically maintain detailed
loan performance datasets. Some large platforms have made these loan datasets
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publicly available in an anonymized form for investors and researchers [129]. This
openness is relatively unique in finance and contributes to the transparency of the
platforms.

Data Management Practices

Data management practices among different P2P lending platforms vary signifi-
cantly depending on their business model, technological maturity and regulatory
environment [54]. Unlike traditional banks, which have to follow strict regulations
that influence their data governance significantly, P2P lending platforms typically
operate with greater flexibility and fewer standardized frameworks [157]. While this
flexibility supports rapid innovation and agility, it may also lead to inconsistencies
in data practices.

These platforms are typically digital-native by design, meaning that data col-
lection, processing and storage are managed entirely through online systems. To
support these operations, most P2P lending platforms rely on cloud computing in-
frastructure. Cloud services not only enable efficient, centralized storage but also
allow platforms to perform real-time analysis of borrower profiles to assess credit-
worthiness [112]. In addition, cloud computing provides the scalability needed to
accommodate rapid growth in user bases without requiring significant investment in
physical infrastructure [112].

To further enhance interoperability and operational efficiency, P2P lending plat-
forms commonly adopt APIs as a core architectural component. Oladinni and Ade-
wale’s [131] work shows that APIs enable seamless integration of third-party services
such as credit bureaus with internal systems such as risk assessment engines. This in-
teroperability enables smooth data flow across components, streamlining workflows
and improving coordination among stakeholders. For example, a lending platform
can automatically retrieve a borrower’s credit report through an API and use the
data directly in its risk assessment model, eliminating manual steps and thus ac-
celerating loan processing. The integration of APIs with data-driven modeling has
significantly streamlined processes, reducing processing times and enhancing overall
platform responsiveness. In addition, APIs support the incorporation of advanced
modeling techniques, such as ML for credit scoring and risk analysis, allowing for
more personalized lending experiences. By enabling modular and scalable system
design, APIs play a critical role in supporting the rapid growth and flexibility of Fin-
Tech lending platforms, particularly when compared to more rigid infrastructures
found in traditional banking [131].

P2P lending platforms rely on advanced and flexible data infrastructures that al-
low them to scale rapidly and cost-effectively. However, the absence of standardized
data management practices continues to distinguish them from traditional banks,
where such standards help ensure data quality, regulatory compliance and long-term
operational resilience.
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3.2 An overview of recent studies related to the
FAIR principles

To the best of our knowledge, there is no research that explicitly applies the FAIR
principles in the financial domain. However, these principles have already been
successfully implemented in various other data intensive sectors to enhance data
management and optimize workflows. Examples of such sectors include agriculture
[160, 162|, astronomy [135], pharmacy [43, 44, 45| and healthcare [46, 47, 92, 97, 98,
139, 149, 151]. Lessons from these fields provide valuable insights into the potential
benefits and challenges of FAIR implementation in financial services.

3.2.1 Benefits of the FAIR Principles

The FAIR principles offer numerous advantages by promoting best practices in data
management. They emphasize standardization, comprehensive documentation and
improved accessibility, thereby fostering the creation of sustainable, efficient and
collaborative data ecosystems [46, 124]. Moreover, the emphasis on thorough docu-
mentation and accessibility facilitates reproducibility, which is essential for verifying
results and building trust in the outcomes [142|. For instance, applying the findabil-
ity principles makes that data can be made more easily found and reused by using
standardized metadata, unique identifiers and common data models, reducing the
time spent on cleaning and transforming data [46, 124].

Accessibility in FAIR does not imply open data but ensures data is retrievable
under well-defined, secure conditions. FAIR compliant access protocols allow for
secure access to data, safeguarding data privacy and maintaining robust security
standards [46]. This aspect of the FAIR principles ensures that organizations comply
with legal and regulatory standards, such as the GDPR, while still allowing data to
be available for analysis.

Interoperability plays a vital role in facilitating integration across systems [169].
The adoption of standardized data models facilitates more effective and efficient
research and decision-making processes by enabling data from many sources to be
seamlessly integrated, compared and analyzed in accordance with the interoperabil-
ity principle [46, 97]. In credit risk assessment, interoperability could enhance data
integration from credit bureaus, financial institutions and government databases.

Reusability is achieved by clear usage policies and detailed metadata documen-
tation. This enhances datasets’ long-term value by enabling them to be reused for
various research applications [46]. Reusing data means that more data is available
since the data is not thrown away, therefore accelerating research discovery [142].
Another benefit of reusable data is that it avoids spending money on collecting data
that already exists [142].

3.2.2 Challenges to Implementation

Despite the substantial benefits of the FAIR principles, their implementation comes
with notable challenges. These challenges can be found in the financial, technical,
legal, organizational and cultural dimensions of implementation [43].
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Regulations and legislations can complicate the process of data sharing by re-
quiring additional considerations to ensure compliance [55]. Such regulations often
make organizations more reluctant to share data due to concerns about compliance
and potential sanctions [43, 49, 139, 162|. Furthermore, the lack of clear legal frame-
works governing data ownership and accessibility rights lead to uncertainty about
who has the authority to share or reuse data [162].

Technically, many organizations lack the infrastructure and resources required to
implement FAIR-compliant systems. Data is often stored in formats optimized for
internal use, which may not align with the FAIR standards [74]. Additionally, data is
often fragmented across departments or systems, which leads to redundant storage,
inconsistencies and inefficiencies in data sharing processes [98]. These limitations
are rooted in the fact that often existing data architectures were not designed with
FAIR compliance in mind [74]. Transforming them into interoperable and machine-
readable formats to meet FAIR standards requires significant effort and investment
in both tooling and methodological support [43, 74].

Many organizations do not prioritize FAIRification. Many organizations view
these FAIRification efforts, such as the implementation of metadata schemas and
data models, as specialized tasks rather than a fundamental component of their
data management processes [55, 74, 139]. Without recognition, organizations are
less likely to invest significant time and effort required to adopt FAIR principles,
particularly when the value of these efforts is not immediately apparent [98].

Financial constraints further complicate the implementation of the FAIR princi-
ples. Implementing FAIR principles requires investments in infrastructure, person-
nel, training and ongoing data stewardship [43, 74, 149].

Ethical and cultural barriers also play a role. FAIR encourages data availability
and reuse, yet this must be balanced against concerns around privacy, confidentiality
and ethical use [49]. Financial data is inherently sensitive, and institutions may fear
reputational or competitive risks associated with data sharing [55].

3.2.3 Addressing the Challenges

To address these challenges, several studies have proposed FAIRification workflows,
outlining step-by-step processes supporting the full adoption of the FAIR principles
[75, 101, 151, 168]. To ensure the successful implementation of the FAIR principles
in data management, it also helps to adhere to established best practices. The
study of Alvarez-Romero et al. [47] outlines a wide collection of best practices for
the adoption and integration of the FAIR principles.

In summary, while the application of FAIR principles in the financial sector re-
mains limited, evidence from other industries demonstrates their benefits. However,
the path toward FAIR-aligned data management must be carefully examined, as
there exist challenges in implementing FAIR practices.

3.3 Gaps in the Literature

While the FAIR principles have been widely explored and successfully applied in
sectors such as healthcare, agriculture and pharmaceuticals, to our knowledge, their
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application within the financial sector has not yet been explored. This represents
a significant research gap, especially considering the increasing reliance on data-
driven decision-making in financial institutions. This research contributes to the
field by developing a contextualized FAIR evaluation framework and applying it
to traditional banks and P2P lending platforms to assess their alignment with the
FAIR principles.

3.4 Summary

This literature review provided insight into the current state of credit risk assessment
across both traditional banks and P2P lending platforms, highlighting differences in
regulatory requirements, data sources and data management practices. Traditional
banks operate within more established legal frameworks and make use of struc-
tured, proprietary data management systems. P2P lending platforms, on the other
hand, are less bounded by regulations but may lack standardized data processing
procedures.

The literature review also examined the application of the FAIR principles.
While FAIR-oriented data practices are gaining popularity across domains, their
implementation in the financial sector remains limited. However, studies from other
disciplines demonstrate the value of applying FAIR principles to improve data man-
agement practices. However, transforming data management practices to make them
FAIR~compliant also presents challenges that need to be addressed carefully. In the
following chapters, these insights are used to develop an evaluation framework to
assess the extent to which the credit risk assessment practices of banks and P2P
lending platforms are aligned with the FAIR principles.
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Chapter 4

Methodology

This chapter presents the methodology used in this research. The research conducts
a comparative evaluation to assess the FAIRness of credit risk assessment in tradi-
tional banks and P2P lending platforms. Based on differences in data management
practices and regulatory frameworks, this research evaluates which financial institu-
tion type, banks or P2P lending platforms, more effectively manages and structures
its data in alignment with the FAIR principles. This evaluation not only determines
which institution more effectively structures its data but also identifies gaps in FAIR
data management that could be addressed to improve financial data governance.

To achieve this, this chapter introduces the overall research approach, describes
how data is collected and selected and explains how the FAIRness evaluation is
applied in practice. This is done through a mixed-methods design, which is used to
combine qualitative insights with a structured quantitative assessment based on a
predefined evaluation framework.

Section 4.1 describes the research design and methodological steps, Section 4.2
describes the data sources and Section 4.3 the qualitative methods. Together, they
form the methodology for the comparative analysis in the subsequent chapters.

4.1 Research Approach

To address the research objectives and evaluate the FAIRness of credit risk assess-
ment in banks and P2P lending platforms, this study adopts a comparative mixed-
methods approach [71]. This mixed-methods approach consists of two phases: a
qualitative data collection and analysis, and a quantitative data collection and anal-
ysis to explain the qualitative data [71]|. For the quantitative analyses, a structured
evaluation framework based on the FAIR principles is designed.

The overall research process is outlined in Figure 4.1, which presents the key
methodological steps. The flowchart provides a visual overview of the structured pro-
cess used throughout this study. The process begins with the development of a FAIR
evaluation framework, which transforms the FAIR principles and sub-principles into
assessable criteria. This framework serves as the foundation for the assessment of
the FAIR alignment.

After the framework development, a qualitative data collection and analysis is
conducted to explore and map the data management practices in traditional banks
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FIGURE 4.1: Flowchart Methodology

and P2P lending platforms. This phase involves analyzing publicly available insti-
tutional reports, regulatory guidelines, academic literature and platform documen-
tation to examine differences in data management and stewardship. The in Chapter
3 conducted literature review forms the basis for this phase. The purpose of this
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phase is to get a rich understanding of the institutional practices and inform how
the FAIR principles are or are not being reflected in practice.

Following the qualitative analysis, a quantitative evaluation is performed for
which the previously developed FAIRness framework is used. Based on the find-
ings from the qualitative phase, each institution is scored across the FAIR criteria,
enabling a structured comparison of data management practices. This includes as-
sessing the findability, accessibility, interoperability and reusability of the credit risk
data using structured metrics and scoring systems to quantitatively measure how
well financial institutions align with the FAIR principles. This allows for the iden-
tification of which financial institution demonstrates greater adherence to the FAIR
principles and in what areas. Further, the scoring also highlights challenges in FAIR
alignment, which helps with identifying areas of improvement.

This approach follows a fixed mixed-methods design as described by Creswell and
Plano Clark [71], in which a predefined process guides the qualitative and quanti-
tative phases. The overall methodology follows an exploratory sequence, where
qualitative data collection is conducted first. This is then subsequently used for the
quantitative assessment based on the predefined framework. This structure enables
a balanced assessment that captures both the context of the institutions’ practices
and their measurable alignment with the FAIR principles.

The comparative dimension of the research follows the structured, focused case
comparison methodology proposed by George and Bennet [90], which emphasizes the
consistent application of evaluation criteria across different institutional cases. This
approach supports transparent, reproducible and analytically strict cross-institutional
analysis.

4.2 Data Collection and Sources

This research relies primarily on open and publicly available data sources. In addi-
tion to the publicly available data, limited non-public input was obtained through a
survey. This additional input was used to supplement the publicly available informa-
tion and enrich the comparative analysis. The data collection process is documented
to ensure transparency, reproducibility and consistency of the research. For the two
types of institutions that are examined, banks and P2P lending platforms, different
sources of data are used to represent their respective data management practices.

All forms of data are collected that give information about data management
practices within banks and P2P lending platforms. Regarding the public data this
includes institutional documentation such as terms of service, privacy policies and
platform documentation. Furthermore, regulatory guidelines published by authori-
tative bodies such as EBA! or BIS? are reviewed to understand compliance expecta-
tions and data governance standards. Finally, relevant academic literature on credit
risk assessment, financial data management and the FAIR principles is consulted to
provide theoretical context. As mentioned, this publicly available documentation
and literature are supplemented by survey answers.

Thttps:/ /www.eba.europa.eu/homepage
https://www.bis.org/index.htm
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The combination of all these data sources is used in the qualitative analysis to
map data management practices of the financial institutions. This includes among
others data documentation, metadata availability, sharing mechanisms and data ori-
gin descriptions. These gathered insights are then used for evaluating the alignment
with the FAIR principles with the use of the defined framework.

4.3 Qualitative Methods

This research uses qualitative methods to explore the data management practices
of traditional banks and P2P lending platforms in the context of credit risk assess-
ment. The qualitative analysis was primarily based on document analysis, including
institutional documentation, regulations and academic literature.

In addition to this document-based analysis, some data was collected through
structured survey responses from one representative of a traditional financial institu-
tion, such as banks, and one representative from an alternative financial institution,
such as P2P lending platforms. The survey is the FAIR alignment assessment,
structured in a survey format. The responses offered insight into the actual FAIR
alignment within a financial institution. Although the survey results are not gen-
eralizable, they provided valuable complementary perspectives that helped verify
findings drawn from public sources.

Together, these qualitative inputs were used to develop a detailed understanding
of banks” and P2P lending platforms’ data management practices.

4.4 Summary

This chapter outlined the methodological foundation of the research. A compara-
tive mixed-methods approach was adopted, integrating qualitative and quantitative
methods to enable a comprehensive analysis. The research involved analyzing pub-
licly available institutional, regulatory and academic documentation. Additional
input was obtained through structured survey responses from one traditional finan-
cial institution and one alternative financial institution. These responses were used
to validate the findings from the publicly available data. Combined, these meth-
ods enabled a systematic and robust assessment of FAIR alignment in credit risk
assessment practices.
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Chapter 5

The FAIR Alignment Evaluation
Framework

This chapter presents the FAIR Alignment Framework designed to assess data prac-
tices in the context of credit risk assessment. The framework translates the FAIR
principles into a structured set of evaluation criteria that reflect the specific data
practices and requirements of financial institutions. Its aim is to evaluate the ex-
tent to which the data, metadata and technical infrastructure used by the financial
institutions align with the FAIR principles.

This framework builds on the FAIR Data Maturity Model from the FAIR Data
Maturity Model Working Group [84]. Their model presents a set of general indica-
tors based on the FAIR principles, each with an assigned priority level. However,
they acknowledge the limitation that FAIR practices can vary significantly between
domains. Wilkinson et al. [171] share a similar perspective, they noted that met-
rics should ultimately be supplemented through the development of domain- or
community-specific metrics. To support this, they proposed a metric creation tem-
plate to guide such efforts. Building on these ideas, the framework presented here
is specifically tailored to evaluate the FAIRness of data practices of credit risk as-
sessment within financial institutions.

The FAIR principles themselves are intentionally designed as high-level and do-
main independent guidelines [169]. Therefore, the principles require contextual in-
terpretation in order to be meaningfully applied. This framework incorporates such
contextualization by defining how each principle applies to data governance in the
financial sector. Furthermore, the relative importance of individual principles may
vary between domains and therefore also needs to be included in the framework.

This chapter begins by defining the scope and targets of the assessment (Sec-
tion 5.1), followed by the domain-specific conceptualization of the FAIR principles
(Section 5.2), an evaluation of their relative relevance (Section 5.3) and finally,
the operational structure of the scoring framework itself (Section 5.4). Section 5.5
concludes by highlighting the framework’s adaptability and its openness to expert
input.
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5.1 Scope and Targets

A meaningful evaluation of FAIR alignment begins with a clear definition of what is
being assessed. This section outlines the scope of the evaluation by identifying the
core components that the framework focuses on.

In line with the framework of the FAIR Data Maturity Working Group [84],
which distinguishes between data and metadata as separate assessment dimensions,
the FAIRness evaluation in this research focuses on three components:

e Data: the structured information used in credit risk assessment, such as loan
attributes, borrower profiles and repayment histories.

e Metadata: the descriptive information that provides context about the data.
This includes documentation that helps users and systems interpret the datasets
correctly, such as field definitions, data types and version histories.

e Infrastructure: the technical systems that support data storage, access, shar-
ing and reuse. This includes APIs, cloud storage platforms, access control
mechanisms, etc. While the framework does not perform a full technical au-
dit, it assesses the presence and functionality of infrastructure components
where they impact FAIR related criteria.

By including these three layers in the scope of evaluation, the framework aims to
provide a holistic view of the FAIRness level within the financial institutions. Data
quality cannot be assessed in isolation from the metadata that describes it or the
technical infrastructure that enables the use of the data. They are all necessary to
make a full assessment of the alignment with the FAIR principles.

While the framework was only applied to traditional banks and P2P lending
platforms, it was designed with broader applicability in mind. The framework can
be adapted and reused for FAIR assessments in other financial institutions.

To ensure accuracy and comparability, the framework assesses data and metadata
separately, where the respective FAIR principle applies to both. This distinction
allows for a more targeted assessment.

5.2 Contextualization of the FAIR principles

As mentioned in the introduction the FAIR principles are intentionally designed as
high-level and domain independent guidelines, making them broadly applicable but
not immediately operational in specific contexts. Broad terms like "rich metadata"
require interpretation. What qualifies as "rich metadata" in one domain may not
be sufficient in another domain.

To meaningfully apply the FAIR principles in credit risk assessment, they need to
be interpreted in relation to the regulations, internal processes and technical systems
of financial institutions. This section provides such domain specific interpretations
for each FAIR sub-principle. The goal is not to redefine the principles, but to
contextualize them by providing a more detailed explanation of their meaning and
implications within the financial domain.
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Each FAIR sub-principle is presented with its own short explanation on how
it should be interpreted and applied within the context of credit risk assessment
in financial institutions. These interpretations are grounded on what is practically
feasible within financial institutions, taking into account constraints such as data
privacy, governance policies and regulatory compliance.

Findable

F1: (meta)data are assigned a globally unique and persistent identifier.

Every data entity that is key for the credit risk assessment, such as loans, customers
and accounts, should have a unique identifier. The Legal Entity Identifier (LEI)
is one example of a globally unique identifier which can be used for identifying
borrowers across institutions. However, in most cases it is sufficient for identifiers to
be unique within the financial institution itself. Regulatory frameworks such as the
BCBS 239 emphasize this importance of "single identifiers and/or unified naming
conventions" within the financial institution itself [53].

Regarding the persistency of the identifier, this is dependent on the life cycle of
the data and regulatory retention policies. Identifiers must remain stable for at least
the duration of the data’s operational use and retention period, which commonly
ranges from ten to twenty years [33]. While this level of stability is the minimum
required, permanent functionality, as adopted in the scientific domain, represents a
more robust best practice [94].

F2: data are described with rich metadata (defined by R1 below).
All stored data should have extensive metadata, which allows for the data to be
easily found again through attribute search [89]. This includes among others field
names or labels, definitions, data types, versioning, allowable values, etc. [89]. Gen-
eral metadata standards such as the Dublin Core provide a foundational structure
[166], while domain specific frameworks like INEXDA’s metadata schema offer more
tailored approaches for financial data [56]. This level of detail ensures that humans
and machines interpret the data correctly and makes it easier to find the data.
To contextualize richness in this domain, the following metadata categories are
considered relevant according to Cedar Rose [22] for credit risk data:
e Descriptive Metadata: Industry classification, legal entity registration, report-
ing period and dataset title or description.
e Structural Metadata: Includes information hierarchy.
e Legal Metadata: Copyright, licensing terms, regulatory compliance and terms
of use.
e Reference Metadata: Definitions of variables and indicators, sources of input
data and credit scoring methodologies.
e Statistical Metadata: Credit score calculation methods, risk assessment models
and industry benchmarks and comparisons.
e Administrative Metadata: Timestamps of data creation and updates, update
frequency, access permissions, and change history.

F3: metadata clearly and explicitly include the identifier of the data it describes.
Including the identifier of the data within its metadata makes sure that they are
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linked. This can be achieved by including a unique reference to the data object,
such as a dataset identifier, in the metadata. For example, if a loan dataset has an
identifier LOANS 2024Q4 in a data inventory, the metadata should clearly state
that it describes the dataset with identifier LOANS 2024Q4. This avoids any am-
biguity about which data a given metadata file refers to and allows metadata to be
stored separately.

FJ: (meta)data are registered or indexed in a searchable resource.

In credit risk assessment, data and metadata should be registered in systems that
support structured search and retrieval. This can be done, for example, via institu-
tional data catalogs or metadata registries that index datasets and their associated
documentation. Users should be able to find relevant resources via searchable at-
tributes such as dataset name, reporting period or data type. For example, a search
for "loans 2024 quartile 4" should return all related datasets and their metadata.
This principle applies to both data and metadata.

Accessible

Al: (meta)data are retrievable by their identifier using a standardized communica-
tions protocol.

(Meta)data should be accessible to authorized users through standardized technical
protocols once their identifier is known. The communication protocol should be
standardized within the organization. A standardized protocol to retrieve certain
data based on the identifier could be an FTP [13]. The key is that the protocol is
standardized and well-documented, so that authorized users can retrieve the data
via a common method given the data’s identifier [13].

Al.1: the protocol is open, free, and universally implementable.

Open protocols refer to the use of industry standard data exchange methods that
do not require proprietary or specialized software for basic access. Examples are
HTTPS, FTP and REST APIs, which allow users to retrieve data using widely sup-
ported technologies [13]. To fulfill this principle, the protocol used should be freely
available, well-documented and compatible with commonly used technologies [13].

A1.2: the protocol allows for an authentication and authorization procedure, where
necessary.

Financial institutions make use of sensitive data (borrower profiles, repayment his-
tory, income data, etc.) for the credit risk assessment, making access control critical
[127]. This means that the method used for retrieving data should be capable of
restricting access only to authorized users or systems [143]. Within a financial insti-
tution, this might mean some form of role-based access control on data [145], where
users authenticate using institutional credentials and are granted access based on
predefined roles or permissions. The protocols used, as defined in A1.1, should sup-
port such controls [13|. Authentication procedures must also comply with relevant
legal and regulatory requirements, such as the GDPR.

A2: metadata are accessible, even when the data are no longer available.
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Data used in credit risk assessment may be removed over time due to data reten-
tion policies, regulatory obligations (such as the GDPR’s right to be forgotten) or
operational considerations. This principle requires that metadata remain accessible
even when the underlying data is no longer available [13]. In practice, this can be
implemented by maintaining durable metadata repositories such as enterprise data
catalogs [115]. Institutions may annotate such metadata to indicate that the as-
sociated dataset has been deleted. Standards such as the Preservation Metadata:
Implementation Strategies (PREMIS) can support this process by providing a core
set of metadata elements related to metadata preservation [42]. Metadata persis-
tence is not subject to the same retention limits as data and should be maintained
indefinitely, unless legal or regulatory constraints dictate otherwise. This principle
applies only to metadata.

Interoperable

I1: (meta)data use a formal, accessible, shared, and broadly applicable language for
knowledge representation.

With the knowledge representation language is meant the format and structure in
which data and metadata are presented [100]. This should be a format and structure
that is both human and machine readable within the financial domain. A "formal"
language might be a common data modeling standard or syntax. "Accessible and
shared" means that the language is not proprietary and is well-documented, so any-
one can learn it. "Broadly Applicable" indicates a language that is widely used
across the financial domain [13]. Practical examples include relational database
schemas based on the SQL standard, or data interchange formats such as JSON,
XML or CSV [109, 130]. This also includes industry ontologies, such as the Finan-
cial Industry Business Ontology (FIBO) [57]. Standards like ISO 20022 or XBRL
also exemplify formal, shared languages that enable consistent data interpretation
across systems |70, 163]. In the absence of standards, one department might code a
default as “DEF” in a text field and another as “0” in a numeric field. This principle
applies to both data and metadata.

12: (meta)data use vocabularies that follow FAIR principles.

This principle refers to the use of standardized vocabularies that are themselves
FAIR [13]. It is not sufficient to simply standardize field names internally, the
vocabulary must be among others well-documented, have a unique and persistent
identifier and be described with a formal language so that humans and machines can
find, access, interoperate and reuse it [13]. For example, field names should align
with widely recognized vocabularies, such as those defined in the Basel Framework
glossaries [27]. Common field names like “LGD” (Loss Given Default) should follow
established definitions and not rely on institution specific interpretations. Where it
is necessary to use internal vocabularies, such as in internal credit risk models, it
should still be clearly documented and possibly linked to external standards. This
principle applies to both data and metadata when vocabularies are used.

I3: (meta)data include qualified references to other (meta)data.
This principle refers to the use of structured, meaningful links between datasets or
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data elements [13|. This includes referencing external data sources (e.g., credit bu-
reaus for the obtained credit scores), linking internal datasets (e.g., customer data
linked to loan records) and associating data with its source documentation, such as
risk models or regulatory reports. The references should be explicit and machine
readable [13|. This principle applies to both data and metadata.

Reusable

R1: meta(data) are richly described with a plurality of accurate and relevant at-
tributes.

This principle is fulfilled when (meta)data include sufficient descriptive detail to sup-
port correct reuse beyond the original purpose. This includes among others business
context, purpose and limitations [13]. Much of the required richness for metadata
was previously outlined in F2. In the context of R1, the focus extends to additional
descriptive attributes that enable reuse of both metadata and data.

R1.1: (meta)data are released with a clear and accessible data usage license.

This principle is fulfilled when the conditions under which data and metadata can
be accessed, shared and reused are clearly defined and documented. In the context
of public research data, R1.1 typically refers to attaching a formal license such as
Creative Commons [13|. This form of licensing is uncommon in the domain of credit
risk data, as such data is not released publicly. Therefore, R1.1 can be interpreted
as ensuring that usage rights and restrictions are clearly stated for whoever is going
to use the data. Internal data is usually managed by data classifications (confi-
dential, internal use only, public, etc.) [147]. These conditions should be explicitly
documented alongside the data. Legal frameworks such as the GDPR also act as
implicit usage constraints. GDPR requires that personal data may only be used for
the purposes for which it was collected, which essentially acts as a legal usage license
[24]. This serves the same function as licenses by defining how data and metadata
may be used, by whom and under what conditions.

R1.2: (meta)data are associated with detailed provenance.

The provenance data should include where the data originated from, who created
it, why it was created, how it was created, which version of the data it represents
and links to related publications [150]. In the context of credit risk data, this could
include identifying a credit bureau as the original data source, recording any data
cleaning steps applied and tracking changes in the structure or content of the data
over time. This principle applies to both data and metadata.

R1.3: (meta)data meet domain-relevant community standards.

This principle is fulfilled when (meta)data follow established standards that are rec-
ognized and used within the financial sector. In the context of credit risk assessment,
this includes aligning data management practices with regulatory frameworks such
as the Basel Accords, IFRS standards, ISO standards, FIBO and with industry data
models such as INEXDA and XBRL. Compliance with this principle requires that
both externally reported and internally managed data align with these standards
where applicable. This applies to both data and metadata.
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5.3 Relevance of FAIR Principles in the Context of
Credit Risk Assessment

While all FAIR sub-principles contribute to improving data management, they do
not contribute all equally in every domain [170]. Where one sub-principle may be
critical for the credit risk assessment process, others might be desirable but less
impactful. The relevance of a specific sub-principle depends on the domain in which
they are applied. This results in some sub-principles being of higher importance to
credit risk assessment than others.

To reflect these differences, each FAIR sub-principle is assigned a relevance score
on a three-point scale:

e 1 — Low relevance: The principle has limited applicability to core credit risk
practices.

e 2 — Moderate relevance: The principle contributes meaningfully to data man-
agement but is not essential in all cases.

e 3 — High relevance: The principle is essential and directly supports core credit
risk activities and regulatory obligations.

These scores are based on our own interpretation, grounded in literature and
regulatory frameworks. They are intended as a starting point for identifying which
principles deserve the most attention in FAIR evaluations. The intention is not to
establish a universal ranking, but to indicate which principles are likely to carry
the most weight within this particular domain. These assumptions can be further
validated or adjusted through consultation with experts.

The following sections present the relevance scores for each sub-principle, to-
gether with a brief rationale explaining their relevance in the credit risk assessment.

Findable

F1: (meta)data are assigned a globally unique and persistent identifier.

Relevance: 3

Unambiguous identification is fundamental for credit risk assessment in financial
institutions [123|. Without unique identifiers for loans or customers it becomes dif-
ficult to reliably connect data and avoid duplication. For example, not recognizing
that two loan records refer to the same customer could lead to underestimating the
customer’s total debt. Regulatory frameworks like BCBS 239 emphasize the need
for unified identifiers within institutions, reinforcing the importance of this principle
in the domain [53].

F2: data are described with rich metadata (defined by R1 below).

Relevance: 3

Rich metadata is of high importance in the context of credit risk assessment. When
metadata is not richly described it not only makes it more difficult to find the data,
but it can also lead to misinformed decision-making [78]. In terms of findability,
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well-documented metadata improves data discovery, makes linking data easier and
avoids unnecessary duplication [176]. Without rich metadata, even well-identified
data (F1) could be misinterpreted or remain underutilized, undermining the quality
of the credit risk assessment.

F3: metadata clearly and explicitly include the identifier of the data it describes.
Relevance: 3

This principle prevents ambiguity by linking metadata to the specific data it de-
scribes [105]. The principle helps to prevent documentation mix-ups, such as ap-
plying the wrong definition to a similarly named variable used in a different system
[155]. A lack of explicit linkage between metadata and data can significantly slow
down data discovery [120]. Users may waste time verifying whether documenta-
tion applies to a particular dataset, especially when similar variable names are used
across different systems [155].

FJ: (meta)data are registered or indexed in a searchable resource.

Relevance: 3

Having a searchable catalog for data is a significant enabler of efficiency and data dis-
covery [132]. As more data sources become available, the importance of a searchable
data catalog grows. This is reflected in the common estimate that data scientists
spend up to 80% of their time understanding and cleaning poorly documented or
hard to find data [77]. A searchable resource not only improves the data discovery it
also improves the transparency, accessibility, data quality and increase usage [115].
Furthermore, by registering data in a searchable registry, financial institutions re-
duce duplications and ensure that data is not siloed [141]. Maintaining a searchable
registry also supports compliance with regulatory frameworks [53].

Accessible

Al: (meta)data are retrievable by their identifier using a standardized communica-
tions protocol.

Relevance: 3

This principle is highly relevant in the context of credit risk assessment, as the use
of a standardized communications protocol impacts the efficiency, reliability, consis-
tency and security of data operations [80]. No matter how well-defined or findable
the data is, if the data cannot be retrieved efficiently, it is practically unusable.
Standardized communication protocols address this by enabling repeatable, consis-
tent and secure data access [80]. This guarantees that users and systems retrieve the
same data in the same way [80]. Without standardized access, different departments
may rely on different methods. One might query a central database, while another
uses a locally stored file, leading to discrepancies and version conflicts. Further, the
EBA guidelines require that credit risk data be accessible without undue delay and
with minimal reliance on manual processes [81].

Al.1: the protocol is open, free, and universally implementable.

Relevance: 1
This principle is of relatively low relevance in the context of credit risk assessment.
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Financial institutions often use closed proprietary systems to access and manage
data [67]. While the use of open, free and universally implementable protocols can
support interoperability and trust, it is not a necessity for the credit risk assess-
ment of financial institutions [67]. It will not affect the accuracy of the credit risk
assessment. What is important to credit risk assessment is that data is retrievable
(A1) and securely accessible (A1.2). The adoption of open standards has mainly
been driven by external regulatory requirements rather than internal credit risk
assessment needs [133]. The main risk of not adhering to Al.1 lies in long-term
inflexibility. For example, dependence on a specific vendor or outdated systems
which may hinder data accessibility if support ends. Therefore, while A1.1 reflects
good IT practice, its direct impact on the quality of credit risk assessment is limited.

A1.2: the protocol allows for an authentication and authorization procedure, where
necessary.

Relevance: 3

Proper authentication and authorization procedures are necessary for safeguarding
the sensitive data within financial institutions, like credit risk data, which includes
highly sensitive information such as personal income, credit histories and default
records [102]. Inadequate authentication/authorization of credit risk data can lead
to severe consequences, including financial loss, data breaches, compliance violations
and loss of trust [102]. Regulatory frameworks such as the GDPR mandate strict
access control policies. Failure to comply with these policies can result in significant
financial penalties [24]. Restricting access to authorized users not only preserves
the confidentiality of credit data, but also ensures that analytical outputs remain
trustworthy |58, 143]. A1.2 directly supports the secure and responsible handling of
financial data.

A2: metadata are accessible, even when the data are no longer available.
Relevance: 1

While retaining metadata after the deletion of data aligns with good data gover-
nance practices, its direct impact on credit risk assessment is minimal. The credit
risk assessment processes typically focus on available data, once the data is removed
its associated metadata is rarely needed for operational modeling or analysis. While
accessible metadata for outdated data can support reliability and integrity [172], it
is not essential to the core credit risk assessment process in financial institutions.

Interoperable

I1: (meta)data use a formal, accessible, shared, and broadly applicable language for
knowledge representation.

Relevance: 2

Using standardized and structured data formats facilitates data integration across
systems, departments and external stakeholders [88]. Regulators increasingly re-
quire the use of standardized formats, making standardization often unavoidable
[76]. The use of a standardized language also significantly enhances the efficient use
of data by reducing (meta)data uncertainties, minimizing the need for data trans-
formation, mitigating issues related to missing data and improving the quality of
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what one can learn from data [88]. While adherence to formal and broadly appli-
cable languages improves data consistency and reduces translation effort, it is not a
strict requirement for conducting effective credit risk assessments. The relevance of
this principle depends on the complexity of the institution’s data environment. As
data environments grow more complex, the importance of a shared data language
becomes more relevant [144].

12: (meta)data use vocabularies that follow FAIR principles.

Relevance: 1

While the use of standardized vocabularies is certainly beneficial for clarity and
interoperability [153], its practical relevance to credit risk assessment processes is
relatively limited. In many cases, financial institutions already comply with 12 due
to regulations or market practice, such as the standard definitions defined by the
Basel framework. In situations where standard vocabularies are not used, the main
consequence is often the need for mapping or translation when sharing data [13]. A
manageable inefficiency rather than a critical risk. Although regulators increasingly
promote the use of standardized vocabularies to enhance transparency [146], the
absence of FAIR-aligned vocabularies rarely hinders the core processes of credit risk
assessment.

13: (meta)data include qualified references to other (meta)data.

Relevance: 3

Using qualified references to link related data enhances data exploration, facilitates
discovery and improves data insights [60]. Regulatory bodies, such as the EBA,
also require such linkages between related data, for example loan level information
should be linked to related borrower and collateral data [81]. Without proper linkage
between related data, a financial institution may fail to recognize critical relation-
ships. For example, it might not get recognized that several loans are tied to the
same customer, potentially underestimating total exposure or miscalculating default
probabilities. To prevent this from happening proper references should be in place.

Reusable

R1: meta(data) are richly described with a plurality of accurate and relevant at-
tributes.

Relevance: 3

Richly described metadata is critically important, as it enhances overall data qual-
ity, supports validation processes, facilitates regulatory compliance and significantly
strengthens data accessibility and usability [37]. If data lacks some contextual de-
tails, reusing the data can lead to misinterpretation of the data [37]. Although
context can sometimes be manually inferred, this is inefficient and error-prone. As
data environments grow larger and more complex, extensive metadata is essential
to ensure correct and reliable reuse of data [37|. R1 is therefore essential for scalable
and reliable credit risk analysis.

R1.1: (meta)data are released with a clear and accessible data usage license.
Relevance: 3
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If this principle is interpreted as ensuring that usage rights and restrictions are
clearly stated for whoever is going to use the data, instead of requiring a formal
license, then this principle is of high relevance. Within a financial institution, credit
risk data is often restricted based on access level or sensitivity. The absence of
clearly defined usage conditions can result in inappropriate data sharing or misuse,
leading to legal and reputational risk [136]. Additionally, legal frameworks like the
GDPR impose strict requirements on the use of personal data, which essentially acts
as a legal usage license. Clear documentation of usage rights makes compliance with
permitted use easier. The absence of such clarity increases the risk of unauthorized
access, misuse or legal breaches [136].

R1.2: (meta)data are associated with detailed provenance.

Relevance: 3

Detailed provenance enhances data quality and reliability, supports audit trails and
error detection, enables the replication and updating of data processes, establishes
attribution and ownership, and provides essential context for data discovery and
interpretation [150]. For example, if a probability of default (PD) seems off, prove-
nance records can reveal whether input data was manually altered or affected by
a system issue. Without detailed provenance, the credibility of credit risk reports
and models is undermined and institutions may be unable to justify their decisions
to auditors or supervisors. Additionally, it can lead to undetected model errors.
Effective recordkeeping of the (meta)data is important to ensure the reliability, au-
thenticity, usability and integrity [172].

R1.3: (meta)data meet domain-relevant community standards.

Relevance: 2

Many of these standards are mandated by regulators [146]. Hence, credit risk data
used for supervisory reporting is already aligned with community standards by re-
quirement. Adhering to these standards makes it easier to accurately and efficiently
share information [50]. In the absence of such standards, the data must undergo ad-
ditional processing or translation to be usable [50]. However, as long as the data can
be translated to be usable it is not critical to use community standards internally.
R1.3 provides clear benefits, but is not absolutely critical, provided the institution
can translate the data to standard forms when required.

5.4 Scoring and Operationalization of the FAIRness
Framework

This section presents the operational structure of the FAIR alignment framework,
which translates each FAIR sub-principle into measurable evaluation criteria. The
aim is to provide a systematic and transparent method for assessing the extent to
which financial institutions’ credit risk data practices align with the FAIR prin-
ciples. As mentioned in the introduction this idea builds upon the FAIR Data
Maturity Model developed by the FAIR Data Maturity Model Working Group [84]
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and Wilkinson et al. guidance on metrics [171].

The framework is structured around three components: targets (e.g., data, meta-
data, infrastructure), evaluation aspects (specific features being assessed) and cri-
teria (observable conditions). Each sub-principle is broken down into one or more
criteria, allowing for detailed evaluation across different systems or organizations.
In total, the framework comprises the 15 FAIR sub-principles, which are assessed
using 49 evaluation criteria.

To ensure comparability, each principle is normalized to contribute equally to
the overall FAIR alignment score. The total score for a sub-principle is the sum
of its fulfilled criteria, divided by the number of criteria it contains. This ensures
that each FAIR sub-principle contributes equally (maximum of 1 point) to the overall
alignment score, regardless of how many criteria it includes. Institutions may adjust
the criteria, modify thresholds or even add or remove evaluation aspects depending
on their specific data environment and regulatory context. Any adjustments must
maintain the equal weighting of the principles for comparability.

The remainder of this section details the scoring tables for each FAIR sub-
principle. The criteria for sub-principles F1, A1, A1.2, 11, and R1.3 are primarily
inspired by the FAIR Data Maturity Model [84], while the remaining criteria are
formulated to comprehensively reflect the intent of each FAIR sub-principle.

TABLE 5.1: Evaluation Criteria for Findability

ID Target Evaluation | Criterion
Aspect

F1: (meta)data are assigned a globally unique and persistent identifier.

F1-1 | Data Global Each data object is assigned an identifier
Uniqueness that is unique at the institutional level.

Where possible, globally unique identi-
fiers, like the Legal Entity Identifier (LEI),
are used.

F1-2 | Data Persistence Identifiers remain stable and unchanged
throughout the data lifecycle, this in-
cludes among others system migrations,
updates and archiving.

F1-3 | Metadata Global Each metadata record is assigned an iden-
Uniqueness tifier that is unique within the institution.
F1-4 | Metadata Persistence Identifiers remain stable and unchanged

throughout the data lifecycle, this in-
cludes among others system migrations,
updates and archiving.

F2: data are described with rich metadata (defined by R1 below).

F2-1 | Metadata Descriptive Metadata includes core descriptive ele-
Attributes ments that support effective search and
discovery, such as title, description, key-
words, format and classification terms.
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F2-2

Metadata

Provenance
Information

Metadata includes basic descriptive ele-
ments such as title, description, keywords,
format and contextual notes (e.g., calcu-
lation methods).

F'3: metadata clearly and explicitly include the identifier of the data it describes.

F3-1 | Metadata Data Linkage | Metadata includes an explicit reference to
the corresponding dataset using a unique
and stable identifier.

F3-2 | Metadata Machine The linkage between metadata and data

Readability is represented in a structured, machine-

readable format.

Fj: (meta)data are reg

istered or indexed in a searchable resource.

F4-1 | Data Registration/ | Data is registered/indexed in a searchable
Indexing resource.
F4-2 | Metadata Registration/ | Metadata is registered/indexed in a
Indexing searchable resource.
F4-3 | Infrastructure | Search The searchable resource supports keyword
Functionality | or attribute-based search across datasets
and metadata records.

F4-4 | Infrastructure | Coverage The searchable resource provides compre-
hensive coverage of all relevant datasets
and metadata.

F4-5 | Infrastructure | Machine The searchable resource provides a

Readability machine-readable interface for automated
search and discovery.
TABLE 5.2: Evaluation Criteria for Accessibility
ID Target Evaluation | Criterion
Aspect

Al: (meta)data are retrievable by their identifier using a standardized communica-
tions protocol.

Al-1 | Data Identifier- Data can be retrieved using their identi-
Based fier via a communication protocol (e.g.,
Retrieval HTTPS or FTP).

Al1-2 | Metadata Identifier- Metadata is retrievable using its identifier
Based via the same communication protocol as
Retrieval the associated data.

A1-3 | Infrastructure | Standardized | The communication protocol used to ac-
Protocol cess (meta)data is well-documented and

based on established standards.

Al.1: the protocol is open, free, and universally implementable.
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Al.1-

Infrastructure | Use of Open | Data retrieval relies on open, non-
1 and Free proprietary communication protocols that
Protocols are freely and universally implementable.
A1l.1- | Infrastructure | Protocol The communication protocols used are
2 Documenta- publicly documented and accessible.
tion
Al.1- | Infrastructure | Consistent The same protocol is consistently applied
3 Implementa- | across systems and departments within
tion the institution.
A1.1- | Infrastructure | Automation The protocol allows for automated data
4 Support retrieval without requiring manual inter-
vention.
A1.2: the protocol allows for an authentication and authorization procedure, where
necessary.
A1.2- | Infrastructure | Authentication| The communication protocol supports au-
1 Support thentication to verify the identity of users
or systems accessing (meta)data.
A1.2- | Infrastructure | Authorization | The  protocol supports  authoriza-
2 Control tion mechanisms to control access to
(meta)data.
A1.2- | Infrastructure | Regulatory Access control mechanisms comply with
3 Compliance relevant legal, regulatory and institutional
requirements.
A2: metadata are accessible, even when the data are no longer available.
A2-1 | Metadata Metadata Metadata remains accessible through the
Availability same infrastructure, even after the associ-
ated dataset is archived or deleted.
A2-2 | Metadata System Metadata is stored in a durable and
Support searchable system designed for long-term
access, independent of the related data’s
lifecycle.
A2-3 | Metadata Metadata Metadata records indicate when the asso-
Annotation ciated data is no longer available and in-
clude a reason or status (e.g., archived,
deleted).
TABLE 5.3: Evaluation Criteria for Interoperability
1D Target Evaluation | Criterion
Aspect

I1: (meta)data use a formal, accessible, shared, and broadly applicable language for
knowledge representation.
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[1-1 | Data & Use of Meta(data) is stored and exchanged
Metadata Structured in structured, machine-readable formats
Formats (e.g., JSON, XML, CSV) that support hu-

man and system interpretation.

I1-2 Metadata Use of Metadata follows standardized and widely
Standardized | adopted schemas (e.g., DDI) where appli-
Schemas cable.

I1-3 Infrastructure | Language The data and metadata formats used are
Accessibility | open, publicly documented and commonly

adopted across the financial domain.

12: (meta)data use vocabularies that follow FAIR principles.

12-1 Data & Use of Variable names, classifications and termi-

Metadata Standardized | nology used in (meta)data conform to rec-
Terms ognized domain vocabularies.

12-2 Metadata Vocabulary Vocabularies are documented, versioned
Documenta- and accessible to data users for interpre-
tion tation and integration.

[2-3 | Metadata FAIR Vocabularies are themselves FAIR: they
Vocabulary use a unique and persistent identifier,
Alignment are resolvable via a standardized protocol

and use a formal knowledge representation
language.

[2-4 | Metadata Machine- Vocabularies are available in a machine-
Readability readable format.

13: (meta)data include qualified references to other (meta)data.

[3-1 Data Referencing Data includes explicit references to other
datasets or tables, using unique keys or
identifiers that support linkage.

[3-2 Metadata Reference Metadata defines and documents relation-

Clarity ships between datasets, including the na-
ture and direction of the linkage.

I3-3 Infrastructure | Machine- References are stored in structured,
Readable machine-readable formats.

Linking
TABLE 5.4: Evaluation Criteria for Reusability

1D Target Evaluation | Criterion
Aspect

R1: meta(data) are richly described with a plurality of accurate and relevant at-

tributes.

R1-1 | Metadata Technical Metadata includes essential technical at-
Information tributes such as definitions, data types,

units of measurement and timestamps.
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R1-2 | Metadata Contextual Metadata captures contextual informa-
Information tion such as the purpose of data collection,
applicability and known limitations.

R1-3 | Metadata Versioning Metadata includes version information
and a documented change history to track
modifications over time.

R1-4 | Metadata Reuse Metadata is sufficiently detailed to sup-

Support port the correct interpretation and reuse
of data in different operational contexts.

R1.1: (meta)data are released with a clear and accessible data usage license.

R1.1- | Data & Usage Docu- | Clear usage rights and restrictions are

1 Metadata mentation stated for both data and metadata.

R1.1- | Data & Legal Stated usage rights comply with applica-

2 Metadata Compliance ble legal regulations (e.g., GDPR) and in-
stitutional data policies.

R1.1- | Data & License Usage terms are easy to locate, accessible

3 Metadata Transparency | and written in understandable language.

R1.2: (meta)data are associated with detailed provenance.

R1.2- | Metadata Source Docu- | Metadata describes the data’s origin and

1 mentation the conditions under which it was col-
lected.

R1.2- | Metadata Transformatior] Metadata documents changes to the data,

2 Records including transformations, cleaning or ag-
gregation steps.

R1.2- | Metadata Version Metadata includes timestamps, version in-

3 Control and formation and identification of responsible

Timestamps | individuals or systems for updates.

R1.2- | Metadata Systematic Provenance information is systematically

4 Recordkeep- maintained as part of the data manage-

ing ment process.

R1.3: (meta)data meet domain-relevant community standards.

R1.3- | Data & Domain- (Meta)data use terminology that aligns

1 Metadata Specific with established community conventions

Vocabulary or domain-specific language.
R1.3- | Metadata Structured Metadata  follows  domain-recognized
2 Format structures or standards.

Alignment

5.5 Summary

This chapter has introduced the FAIR alignment framework, a structured and do-
main specific tool for evaluating the FAIRness of data practices in credit risk assess-
ment. The framework translates the FAIR principles into measurable criteria.

The chapter contextualized each FAIR sub-principle within the domain of credit
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risk assessment, assessed their relative relevance and transformed them into a mea-
surable criterion based scoring system. The scoring system allows for consistent
evaluation, but also remains adaptable to institutional variation.

In the following chapter, this framework will be applied to assess and compare
the FAIR alignment of the credit risk assessment within banks and P2P lending
platforms, demonstrating its usefulness and adaptability in practice.
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Chapter 6

Results and Discussion

This chapter presents and interprets the results of the FAIRness assessments con-
ducted on traditional banks and P2P lending platforms. Based on the detailed scores
provided in Appendices A and B, as well as the survey responses in Appendices C
and D, the analysis highlights the key differences and similarities across the four
FAIR principles: Findability, Accessibility, Interoperability and Reusability. The
scoring across these four FAIR principles is summarized in Figure 6.1. By syn-
thesizing the results, the following sections examine how the two types of financial
institutions align with the FAIR principles and explore the broader implications for
data management practices in the credit risk domain.
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FIGURE 6.1: FAIR alignment comparison of Banks and P2P Lending Plat-
forms based on publicly available information and survey answers

6.1 Findability

The FAIR alignment assessment shows that both traditional banks and P2P lending
platforms have good performance in regards with the Findability principle. Both
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demonstrate good alignment with the first three sub-principles, while scoring slightly
lower on criterion F4.

For traditional banks, public data revealed a reliance on regulated frameworks
that standardize data structures and reporting formats, including the use of unique
and persistent identifiers (Appendix A). However, these publicly available regulatory
frameworks do not explicitly prescribe the implementation of structured metadata
schemas. To address this, collaborative initiatives such as INEXDA! have emerged,
which promote best practices for data documentation among participating institu-
tions. Additionally, many banks use some form of data cataloging tool, this can
be provided by an external software company such as Collibra?, Alation® or Infor-
matica® or developed internally. Such data cataloging tools support attribute-based
search, automatic discovery and indexing of metadata. The use of such a cata-
loging tool was confirmed in the survey response (Appendix C), which also verified
consistent metadata-to-data linkage and rich metadata.

P2P lending platforms, on the other hand, achieve comparable Findability scores
through different approaches. Public documentation shows that these platforms typ-
ically expose data through APIs and leverage cloud-based data governance tools that
enable stable identifiers and machine-readable formats (Appendix B). These help an-
swer most criteria. However, some criteria require access to internal metadata prac-
tices. The public availability of this type of information is limited. To address this
gap, the European Single Access Point (ESAP) Regulation was used as a reference
point in the assessment. While P2P lending platforms are not currently required to
comply with ESAP, the regulation is a new and explicitly forward-looking initiative
that anticipates future inclusion of additional financial actors. Given that P2P plat-
forms are already regulated under the Crowdfunding Regulation (EU 2020/1503)
and are going to be included in the upcoming Financial Data Access (FIDA) Reg-
ulation, they are likely candidates for eventual inclusion in ESAP. Therefore, the
ESAP framework is used to answer certain criteria for metadata practices in the
assessment through publicly available data. Since ESAP places a strong empha-
sis on findability for data and metadata requirements, the relevant criteria for this
principle are largely met. The survey response (Appendix D) also revealed strong
alignment with the Findability principle. The survey showed use of internal identi-
fiers, extensive metadata and the use of a searchable resource with comprehensive
coverage of all data, leading to a slightly higher overall Findability score than that
of banks.

The findings show an important methodological insight: public documentation
may reflect compliance goals, while internal assessments reveal actual operational
practices. In both cases, the survey responses provided essential context to interpret
the observed FAIRness. This shows the value of combining external and internal
evaluation methods. The combination of public and internal sources provided a
more balanced evaluation of findability practices.

INEXDA: https://www.inexda.org/
2Collibra: https://www.collibra.com/

3 Alation: https://www.alation.com/
4Informatica: https://www.informatica.com/
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6.2 Accessibility

For accessibility P2P lending platforms show a significantly better alignment with
the FAIR principles than traditional banks. Public documentation indicates that
both sectors implement similar technical practices, notably the use of APIs and stan-
dardized communication protocols, but these are embedded within different institu-
tional and regulatory frameworks. Further, the survey responses reveal differences
in internal practices that are not reflected in publicly available data.

Traditional banks typically provide access to datasets through secure internal
infrastructures. In some cases, banks also expose developer-facing APIs. This can
be seen in the practices of some major Dutch banks such as ING, ABN Amro
and Rabobank (Appendix A). Their developer portals offer APIs and supporting
documentation that enable access to selected datasets. These APIs use secure com-
munication protocols such as HT'TPS in combination with authentication and au-
thorization mechanisms such as OAuth 2.0. This design enables reliable and secure
access to data. These interfaces are designed primarily for partners, regulators and
third-party developers and are governed by clearly defined usage and access poli-
cies. While this setup aligns with many criteria for Accessibility, the survey results
(Appendix C) showed some shortcomings in internal data practices. Specifically,
the institution reported a lack of publicly available communications protocols, in-
dicating a reliance on proprietary communication protocols. Further, the survey
showed inconsistent use of protocol applications across systems, a lack of integrated
authentication and authorization mechanisms and insufficient infrastructure to en-
sure metadata remains accessible after data has been archived or deleted. While it
was reported that metadata can indicate when data is no longer available (A2-3), it
also acknowledged that metadata is not stored in durable, searchable systems (A2-2)
and is inaccessible once data is deleted (A2-1). This may indicate that such meta-
data exists in isolated formats, such as manual logs or departmental documentation,
rather than as part of a structured metadata management framework. Furthermore,
certain technical capabilities were clearly described in public documentation, yet the
survey responses indicated that these mechanisms were not implemented internally.
This suggests that FAIR aligned practices are isolated to external services and have
not been fully integrated into the institution’s internal systems.

In contrast to traditional banks, P2P lending platforms often provide broader
access to their datasets through publicly available APIs. These interfaces are de-
signed for end users, developers and partners. Public documentation showed that
communication protocols are open, non-proprietary, secure and documented (Ap-
pendix B). The survey response partially confirmed this view, noting the use of open
and secure protocols but also identifying gaps in documentation and implementation
consistency (Appendix D). Nevertheless, the alternative financial institution scored
higher overall due to fully implemented authentication and authorization mecha-
nisms, as well as better practices for storing metadata in a durable, searchable
infrastructure.

The key distinction between the alternative financial institution and the tra-
ditional financial institution is the support of authentication, authorization and
long-term accessibility of metadata through a structured metadata management
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framework by the alternative financial institution. Further, the traditional financial
institution showed a big difference between external capabilities, which are publicly
available, and internal capabilities. The internal alignment with the Accessibility
principle was significantly less than the publicly available data showed it was capable
of.

6.3 Interoperability

Both traditional banks and P2P lending platforms demonstrate moderate alignment
with the Interoperability principle. Public documentation shows that both use struc-
tured, machine-readable formats for data exchange, such as XML and JSON. How-
ever, the depth of alignment varies across sub-principles, and the survey responses
reveal internal differences that are not visible through public documentation alone.

Traditional banks achieve interoperability primarily due to the influence of reg-
ulatory frameworks such as the Statistical Data and Metadata exchange (SDMX)
framework, which standardizes data structures for reporting purposes. In addi-
tion, some banks also participate in initiatives such as INEXDA, which promotes
standardized metadata documentation practices (Appendix A). Publicly, the main
limitation lies in the absence of evidence that these banks use formal, machine-
readable vocabularies that meet the FAIR criteria under 12 (Appendix A). The
survey response (Appendix C) confirms that banks do use these controlled vocabu-
laries. Further, the survey response also confirms the use of structured and machine-
readable data formats. However, the survey response also indicates limitations such
as cross-dataset linkages.

P2P lending platforms also meet basic interoperability requirements mainly through
their use of structured, machine-readable formats such as JSON and XML (Ap-
pendix B & D). These formats support technical interoperability, but the P2P lend-
ing platforms lack publicly documented use of controlled vocabularies and documen-
tation on metadata schemas. The survey response (Appendix D), however, provides
a more complete picture. It confirms that the platform uses standardized metadata
schemas, relies on documented and versioned vocabularies and explicitly defines re-
lationships between datasets in machine-readable ways. This survey response results
in high internal scores across all three Interoperability sub-principles.

Based on a combined scoring of publicly available data and the survey responses,
banks and P2P lending platforms have similar scoring. However, this is mainly due
to gaps in publicly verifiable information for P2P lending platforms, not necessarily
weaker practices. The survey shows that the P2P lending platforms achieve almost
a perfect score on Interoperability. The survey fills the gaps in the public analysis
of the Interoperability alignment.

6.4 Reusability

Although some individual criteria are met, neither institution demonstrates strong
compliance with the full set of requirements. However, both show metadata stan-
dardization, usage tracking and contextual enrichment.
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Traditional banks benefit from mature metadata management practices driven
by regulatory compliance and institutional governance structures. Public docu-
mentation (Appendix A) shows that metadata typically includes essential technical
attributes such as data types, units and timestamps, based on the existence of
metadata schemas, such as INEXDA. The metadata also includes usage terms and
is sufficiently detailed to support the correct reuse of the data. The survey response
(Appendix C) confirms these practices and adds that provenance data is better
maintained than publicly available data shows. However, limitations remain in doc-
umenting changes over time and in aligning metadata structures with community
standards.

Based on publicly available data, P2P lending platforms score lower on most
Reusability sub-principles. This is mainly due to the fact that there is no explicit
metadata schema publicly available to represent metadata practices. Based on pub-
lic information that is available, it is concluded that their metadata is often sparse
and lacks detailed contextual information (Appendix B). However, survey results
(Appendix D) provide a more complete picture. The platform reports support
for technical attributes, contextual metadata and change tracking. This suggests
stronger alignment with the Reusability principle than was visible through public
sources. A notable limitation is the partial support for provenance tracking.

While more extensive publicly available metadata can be found for traditional
banks, the internal assessment shows that P2P lending platforms offer similar align-
ment with the Reusability principle. This again highlights the importance of inte-
grating internal assessments into FAIR evaluations, as public documentation alone
may not perfectly reflect actual operational practices.

6.5 Overall Comparison and Implications

The overall FAIR alignment assessment shows that there are clear differences in the
way traditional banks and P2P lending platforms align with the FAIR principles.
While initial impressions based solely on public data indicated that traditional banks
were more FAIR, survey responses show that P2P lending platforms may actually
demonstrate stronger alignment in internal practices for certain FAIR principles.

Both institution types score well on Findability. Traditional banks benefit from
regulatory frameworks and participation in metadata standardization efforts like
SDMX and INEXDA, which promote the use of structured metadata schemas. This
alignment is also reflected internally, with the survey response showing the use of
rich metadata, clear data-to-metadata linkages and cataloging tools that support
internal findability. P2P lending platforms also show strong Findability through
their API infrastructures. Their survey response further confirms the use of internal
identifiers and good metadata practices.

The biggest contrast between public documentation and survey responses ap-
pears in Accessibility. Public documentation suggests that both banks and P2P
lending platforms provide API access using open and secure communication proto-
cols. However, the survey results show that traditional banks rely on proprietary
internal communication protocols, have inconsistent protocol usage across depart-
ments and lack authentication and authorization mechanisms. In contrast, P2P
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lending platforms do report the use of open, universally implementable protocols
with consistent access control mechanisms and a durable metadata infrastructure
similar to what was found in public documentation.

In terms of Interoperability, both sectors perform well, using structured, machine-
readable formats like JSON and XML. P2P lending platforms cover almost the full
set of principles of Interoperability. Traditional banks also meet most criteria, but
lack explicit references linking data to other related datasets.

When it comes to Reusability, both sectors face challenges. Traditional banks
show relatively strong contextual metadata and technical attributes, but lack de-
tailed, system-wide provenance tracking and change history. P2P lending platforms
report similar strengths. The strong contextual metadata supports the correct in-
terpretation and reuse of data for both. Like banks, P2P lending platforms also
show gaps in version tracking and systematic provenance documentation.

Based on public data alone, banks show a better FAIR alignment than P2P
lending platforms, this is mainly due to the lack of available public information
for P2P lending platforms. A more complete view that includes internal practices
actually shows that the FAIR alignment of banks and P2P lending platforms is closer
to each other. Notably, P2P lending platforms outperform banks on Accessibility.

In conclusion, the findings indicate that neither traditional banks nor P2P lend-
ing platforms can be said to “better align” with the FAIR principles across the board.
Instead, each type of institution has specific strengths and weaknesses. Overall,
banks and P2P lending platforms are broadly comparable in terms of their current
level of FAIR alignment.

6.6 Requirements to Become More FAIR

Achieving better alignment with the FAIR principles requires both technical im-
provements and broader institutional support. While traditional banks and P2P
lending platforms show progress in different areas, neither institution type achieves
full FAIR compliance. The following recommendations outline what is needed for a
better FAIR alignment.

6.6.1 Banks

Traditional banks already operate within mature regulatory frameworks and of-
ten use formalized data standards. However, internal FAIR alignment can be sig-
nificantly improved by addressing gaps in accessibility, provenance tracking and
long-term metadata support. Key recommendations to improve the overall FAIR
alignment include:

e Improving metadata durability: Although banks use data cataloging tools,
survey responses indicate that metadata is not always preserved in a durable
infrastructure, especially when datasets are archived or deleted. Institutions
should enhance metadata life-cycle management to ensure that records remain
accessible and interpretable over time.
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e Improving accessibility infrastructure: Internal systems are currently
based on proprietary and inconsistent data retrieval and lack authentication
and authorization mechanisms. Aligning internal systems with the external
API capabilities would improve accessibility and even interoperability.

e Enhancing provenance tracking: To meet all Reusability criteria, banks
should improve the systematic tracking of data origin, transformations and
update history across systems.

6.6.2 P2P Lending Platforms

P2P lending platforms generally show stronger alignment with technical FAIR el-
ements. However, they often lack a mature regulatory framework. Key areas for
improvement include:

e Engaging with regulatory initiatives: As the sector becomes more regu-
lated, P2P lending platforms should proactively adapt to the expected FAIR-
related requirements. This would reduce compliance burdens in the future.

e Strengthening provenance tracking: Although P2P lending platforms al-
ready demonstrate partial support for data lineage and versioning, full align-
ment with Reusability requires systematic documentation of data origin, trans-
formation steps and update responsibility. Implementing a standardized prove-
nance model would improve this.

¢ Enabling machine-readable access and discovery: While APIs and meta-
data systems are in place, the platform currently lacks support for fully auto-
mated, machine-actionable discovery and retrieval. To address this, interfaces
need to be made available that not only serve human users but also support
structured, automated queries by systems.

6.7 Managerial Implications

The findings of this research have a number of important implications for data man-
agement, compliance strategies and platform development within both traditional
banks and P2P lending platforms. While the technical FAIR assessment identifies
specific areas for improvement, the broader business and operational consequences
are equally important.

For banks, the findings show that while external systems, such as APIs used
for open banking and reporting, are often advanced, internal practices lag behind.
Metadata accessibility, consistent protocol use and provenance tracking are not fully
in place in internal systems. This can lead to problems with data quality and makes
it harder for teams to work together. Managers should aim to apply the same data
and metadata standards inside the bank as they do for external systems. This would
make it easier to find and share data, reduce duplicate work and make reporting to
regulators more efficient.
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P2P lending platforms show stronger alignment with technical aspects of FAIR,
particularly in terms of structured data formats and secure API interfaces. How-
ever, these platforms often lack formal documentation and consistent provenance
tracking. As new regulations are introduced, these platforms will be expected to
meet higher standards. Managers should prepare by improving how they document
data, track changes and make data easier to find and use by other systems. These
steps would not only make compliance easier but also help build trust with partners
and customers.

In both types of institutions, improving FAIR alignment is not just a technical
task, it also supports better business decisions, lower risks and more efficient oper-
ations. Managers who recognize this can use the FAIR principles to improve the
data infrastructure.

6.8 Limitations

While the FAIRness assessment provides a structured comparison between tradi-
tional banks and P2P lending platforms, several limitations should be acknowledged
to contextualize the findings and inform future research.

First, the assessment relies on publicly available documentation in combination
with survey responses. While the survey responses add some insight into internal
practices, the sample size is limited. Only one traditional bank and one alterna-
tive financial institution participated in the survey. Their responses may not fully
represent the diversity of practices across the broader sectors.

Second, in the case of the assessment P2P lending platforms based on public data,
the lack of transparent metadata practices made it necessary to approach certain
evaluation criteria using external benchmarks. The most notable one is the ESAP
Regulation. Although ESAP offers a forward-looking standard for metadata quality,
P2P lending platforms are not currently required to comply with it. Using it as a
reference point introduces assumptions that may not align with current practices of
those platforms, particularly when it comes to internal metadata practices.

Third, despite the survey responses, the study was conducted without in-depth
interviews or direct access to internal documents beyond survey data. As a result,
some nuances of institutional data management, technical implementations and pol-
icy enforcement might remain uncovered. This could particularly affect understand-
ing of how FAIR principles are applied across different departments or operational
contexts within institutions. Additionally, because there was no direct contact or
follow-up interview with respondents, there is a chance that some survey questions
were misunderstood or interpreted differently than intended, which could affect the
accuracy or consistency of the responses.

Finally, the analysis still partially depends on publicly available documentation,
such as academic literature, developer portals, regulations and institutional websites.
While these sources are valuable for assessing compliance and external transparency,
they may not fully capture actual internal operational practices. The observed
differences between public documentation and internal survey responses demonstrate
this limitation and highlight the importance of combining both external and internal
perspectives for future FAIR assessments.
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Despite these limitations, the study offers valuable insights into the FAIR align-
ment of traditional banks and P2P lending platforms and highlights the importance
of integrating multiple data sources to achieve a comprehensive assessment.
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Chapter 7

Conclusion

This thesis aimed to answer which credit risk assessment institution, traditional
banks or P2P lending platforms, better aligns with the FAIR principles. By using
a structured, criteria based framework, the study assessed the institutions through
publicly available information and a survey. In doing so, it was shown how differ-
ences in regulation, technological infrastructure and data governance influence the
alignment with the FAIR principles.

Based on both publicly available information and gathered survey responses,
the findings show that neither traditional banks nor P2P lending platforms fully
outperforms the other across all FAIR principles. Instead, each type of institution
has specific strengths and weaknesses. Overall, banks and P2P lending platforms
are broadly comparable in terms of their current level of FAIR alignment.

Both types of institutions demonstrate strong alignment with the Findability
principle. Traditional banks benefit from regulatory structures and standardized
metadata practices, while P2P lending platforms rely on publicly accessible APIs
that support discoverability. Survey responses confirm that both institutions main-
tain robust metadata systems.

The biggest differences can be found in Accessibility. Publicly available docu-
mentation suggests similar capabilities for both sectors through APIs and open pro-
tocols. However, survey responses reveal that traditional banks rely internally on
proprietary communication protocols, with inconsistent implementation, no access
controls and limited durable metadata storage. In contrast, P2P lending platforms
reported open, standardized protocols and consistent access control practices, sim-
ilar to the capabilities shown in their public APIs. This indicates higher internal
alignment with Accessibility principles for P2P lending platforms.

In Interoperability, both institutions perform well technically, using machine-
readable formats like JSON and XML. However, banks fall short in explicitly refer-
encing related datasets, while P2P lending platforms show better coverage of inter-
operability criteria in survey responses.

For Reusability, both sectors face similar challenges. Both traditional banks
and P2P lending platforms show rich metadata that is sufficiently detailed to sup-
port correct interpretation and reuse of data, but both lack systematic provenance
tracking.

Overall, the results indicate that traditional banks and P2P lending platforms are
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more comparable in FAIR alignment than initially assumed. While public data alone
suggested banks perform better, internal practices, particularly around Accessibility,
show that P2P lending platforms may, in some aspects be better. Overall, this
study concludes that the two sectors show similar alignment with Findability and
Reusability, while P2P lending platforms show better alignment with Accessibility
and slightly better alignment with Interoperability.

This research contributes new knowledge by applying the FAIR principles sys-
tematically in the financial domain, combining public documentation with internal
survey data. It provides the first comparative FAIR assessment between traditional
banks and P2P lending platforms, highlighting how regulatory frameworks, techno-
logical maturity and governance structures influence FAIR alignment.

7.1 Future Research

Future research could extend this analysis in several ways. First, a larger survey
involving more banks and P2P lending platforms would help validate the findings
and improve generalizability. Second, qualitative methods such as interviews with
data experts could provide richer insight into how FAIR principles are practically
implemented and interpreted within institutions. Third, future studies could develop
institution-specific FAIR maturity models to provide tailored guidance for financial
institutions. Finally, as regulations like ESAP and FIDA evolve, follow-up studies
could examine how regulatory changes impact FAIR adoption in alternative financial
institutions.

In conclusion, this study demonstrates that while financial institutions are mak-
ing progress toward FAIR data management, full alignment is still a work in progress.
As financial institutions become increasingly data-driven, improving FAIR compli-
ance will be essential for their data management practices.
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Appendix A

FAIR Assessment Traditional Banks
Using Open Documentation and
Literature

This appendix presents the FAIRness assessment for traditional banks. The evalua-
tion is informed by a combination of literature, regulatory frameworks, institutional
guidelines and related documentation. It is assumed that banks operate in align-
ment with the regulatory standards relevant to the European financial sector and
often align with published metadata standards. The assessment was performed us-
ing the original version of the FAIR evaluation framework, as described in Chapter
5. Each FAIR sub-principle is evaluated across specific criteria. Each criterion is
scored either non-compliant (0) or compliant (1). The average per sub-principle
represents the degree of alignment with the FAIR principles.
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Appendix B

FAIR Assessment P2P Lending
Platforms Using Open
Documentation and Literature

This appendix presents the FAIRness assessment of P2P lending platforms, based on
a combination of acadamic literature, regulatory frameworks, institutional guidelines
and available documentation on P2P lending platforms data practices. The assess-
ment follows he original version of the FAIR evaluation framework, as described
in Chapter 5. Each FAIR sub-principle is evaluated across specific criteria. Each
criterion is scored either non-compliant (0) or compliant (1). The average per sub-
principle represents the degree of alignment with the FAIR principles.

The assessment focuses mainly on the platform Bondora as a representative
case study of European P2P lending platforms. This choice is based on Bondora’s
scale, regulatory status and public accessibility of its documentation and API. These
sources are used to assess the platform’s data governance practices. Where Bon-
dora’s documentation is limited, the assessment is supplemented with insights from
other P2P lending platforms.

Regarding metadata practices no publicly available information was found for
Bondora or comparable platforms. However, based on industry best practices and
regulatory expectations, it is highly likely that structured internal metadata exists
to support data management practices. As public validation is not possible, this
analysis uses the European Single Access Point (ESAP) Regulation (EU 2023/2859)
as a reference for expected metadata practices. ESAP is a quite new regulatory
initiative aimed at centralising access to publicly disclosed financial information
across the EU [26]. While P2P lending platforms are not currently within ESAP’s
scope, the regulation is explicitly forward-looking and allows for future inclusion of
additional financial actors. Furthermore, P2P platforms are already regulated un-
der the Crowdfunding Regulation (EU 2020/1503) and are going to be included in
the upcoming Financial Data Access (FIDA) Regulation [34, 25|, reinforcing their
growing role in the EU financial data infrastructure. Taken together, these develop-
ments support the view that P2P lending platforms are likely candidates for future
inclusion in ESAP. Therefore, The ESAP framework is used in this assessment to
approximate internal metadata practices.
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Appendix C

Survey Response Traditional
Financial Institution

This appendix contains the response provided by a representative of a traditional
financial institution to the FAIR alignment assessment survey. The survey was
designed to evaluate the institution’s data management practices in relation to the
FAIR principles. The response serves to complement and validate the literature
based analysis conducted in the main body of this thesis. For consistency and
confidentiality, identifying details have been anonymized.
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Appendix D

Survey Response Alternative Finance
Institution

This appendix contains the response provided by a representative of a alternative
financial institution to the FAIR alignment assessment survey. The survey was
designed to evaluate the institution’s data management practices in relation to the
FAIR principles. The response serves to complement and validate the literature
based analysis conducted in the main body of this thesis. For consistency and
confidentiality, identifying details have been anonymized.
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