Henley

Business School

i

UNIVERSITY OF READING

Effects of Explainable Artificial
Intelligence on Trust in Financial
Services Digital Platform Ecosystems

Tarun Rohilla
March 2024

Thesis submitted in partial fulfilment for the degree of
Doctor of Philosophy

Henley Business School, The University Of Reading



Declaration
I confirm that this is my own work and the use of all material from other sources has been

properly and fully acknowledged.

Tarun Rohilla

31 March 2024



Certificate of readiness to be included in

library

gr owers of discretion to the University Librarian tc W this thesi e copied in whole or i
1 grant powers of discretion to the University Librarian to allow this thesis to be copied in whole or in
part without further reference to me. This permission covers only single copies made for study

purposes, subject to normal conditions of acknowledgement.



Acknowledgements

"I have no special talents. I am only
passionately curious”
- Albert Einstein

My journey and experience gained during this doctoral research exploring the effects of trust
on the digital platform ecosystem has been an extraordinary and unforgettable experience. At
the other end of these four years, I am blessed to have worked with many incredible colleagues
at Henley Business School and beyond in the broader academia. These colleagues,
collaborators, reviewers, and mentors have played a vital role in my transformation as a
researcher and a human being and have made a significant impact on my immediate life and

career and will continue to do so in the future.

Firstly, I thank Dr. Mona Ashok and Dr. Stephen Gulliver, my doctoral supervisors, for their
guidance and mentorship. This thesis results from my countless discussions with Dr. Mona,
who always appreciated my ideas and helped me set them in motion. Dr. Mona, you have helped
me realise the potential of research in artificial intelligence and business informatics,
specifically leveraging advanced analytical techniques to provide empirical investigative
evidence for novel, interdisciplinary conceptual models such as the DPETO model developed
in this research. Thank you for your guidance, without which this work would not have been
possible. I am also thankful for Dr. Stephen Gulliver's valuable suggestions throughout this
doctoral journey. Secondly, I would like to thank my internal examiners and my annual
evaluators for providing me with their invaluable feedback, which has continually improved
my work on this research. Thank you, Dr. Markos Kyritsis, you may not remember me, but you
introduced me to the wonderful world of statistical analysis and business data analytics, which

not only helped me immensely in this research thesis but will stay with me forever. Thank you



Acknowledgements

to all the other convenors of the research modules I took, for helping me with the critical skills

required for completing this doctoral research.

My special thanks to the reviewers of all the journals where I sent numerous drafts of the initial
conceptual papers related to this research. Journal of Management Studies, California
Management Review, MIS Quarterly, all the feedback provided was beneficial to shape the
thinking of this research, and I look forward to collaborating in future. Thank you for all the
opportunities that were made available where I could present this research in seminars,
Informatics Research Centre (IRC), Henley Business School, MISQ author development
workshop, and Centre for Digital Business Westminster Business School. Your early
engagement and feedback are deeply appreciated and have helped shape this research. Thank
you to the librarians at the University of Reading library for helping me find the relevant sources

and books required to complete my work on this research thesis.

My work on this research thesis would not have been possible without the support that I
received from my friends and family. I express my deepest thanks to my parents, my wife, and
my daughter who joined us halfway through this journey. Thanks to my in-laws, for listening
to me and helping take care of my responsibilities during the times when I was not available.
Thanks to my friends who continued to encourage me and convince me that this was a possible
journey, although one that is not very straightforward. Lastly, thank you to all who have trusted

me for my creativity and my abilities.

I am so very grateful to you and will remain so eternally.



Dedication

I am immensely grateful to my loving parents, who have always supported me. It is difficult to
express in words the amount of encouragement my late grandmother, Maya, gave me. My heart
continues to overflow with gratitude for my dear wife, Marta, who has always been my constant
source of inspiration and provided me with her unwavering support. I am also truly blessed for
the joy my precious daughter, Maia, brings to my life every day. I also express my sincere
appreciation and gratitude to my in-laws, for always showering me with their kindness and
encouragement. As always, I am continually grateful to my trustworthy and cheerful, old, and
new friends, who continue to enrich my life. Lastly, I am thankful and will continue to be, to all
the aspects that surround my human life, people, nature, and technology, that continue to ignite

my curiosity and inspire me to explore new horizons.

I dedicate this work to you all.

Vi



Abstract

The rise of artificial intelligence (AI) within financial services digital platform ecosystems
(FSDPEs) presents unique challenges and opportunities for building trust, impacting the
outcomes of willingness to transact, collaboration, and network coopetition. This research
investigates these outcomes, addressing the limited inclusion of Al in existing FSDPE trust
research. It proposes a novel framework, the Digital Platform Ecosystems Trust Outcomes
(DPETO) model, to understand how Al empowers trust.

An extensive literature review synthesises cross-disciplinary research, analysing over 200
academic sources. The study employs advanced quantitative analysis techniques, combining
Partial Least Squares Structural Equation Modeling (PLS-SEM) with the emerging Necessary
Condition Analysis (NCA) method. Data collection utilises a survey administered through the
Qualtrics platform, garnering responses from 333 participants sourced from the Prolific
platform. This research contributes to IS Trust (information systems) in two key ways:
Conceptual Model: The DPETO model offers a novel framework for understanding trust
within FSDPEs, explicitly incorporating the moderating role of Al explainability. Research
Methodology: This study introduces the use of NCA within IS research, providing valuable
insights into the necessary conditions for trust in FSDPEs.

Additionally, this research presents critical findings which have significant implications for
both researchers and practitioners working on FSDPEs and Al

Meaningful Relationship: A positive relationship exists between FSDPE composition
principles like platform Al and value creation, ultimately impacting the outcomes of willingness
to transact, network coopetition, and collaboration. Vital Role of Trust in Transactional

Behaviours: Trust plays a crucial role in facilitating transactional and cooperative behaviours

Vii
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within the FSDPE landscape, as evidenced by the identified relationships across all outcomes.
Mediation Effects: The mediation effect of trust is stronger when influencing FSDPE
outcomes related to platform Al with explainability features (xAl). This finding highlights the
crucial role of explaining Al's decision-making in building trust within FSDPEs.

These novel contributions demonstrate the significance of incorporating Al explainability into

trust models within FSDPEs and advances the broader field of IS trust research.

Keywords: Digital Ecosystem, Digital Platform Ecosystem, Digital Platform Ecosystem Trust;

Trust; Explainable Artificial Intelligence; xAI; Digital Platform Ecosystem Trust Outcomes,

DPETO; NCA; PLS-SEM
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1 Introduction

"The kinds of question we ask are as many as the kinds of things which we know.
They are in fact four: (1) whether the connexion of an attribute with a thing is a
fact, (2) what is the reason of the connexion, (3) whether a thing exists, (4) what
is the nature of the thing.
These, then, are the four kinds of question we ask, and it is in the answers to these
questions that our knowledge consists"
- Aristotle (Book II of Posterior Analytics)

1.1 Introduction

Digitalisation is metamorphosing nearly every dimension of industry and related ecosystems,
leading them to take emergent forms, such as in the case of Digital Platform Ecosystems
(DPEs). As Drucker (1980) said, there is a need to rethink normality in these turbulent times.
Embracing change is becoming the new normal for everyone, including society, organisations,
and ecosystems. Although the aftermath of COVID-19 pandemic is disrupting all existing
ecosystems, including the digital ecosystems, DPEs are anticipated as a remedy to restore
recovery (Catapult, 2020). Digital ecosystems are expected to create and deliver value at scale
for organisations. These expectations have led interdisciplinary thought leaders to emphasise
the construct of trust and how it regulates the dynamics of digital ecosystems (Lillie et al.,

2020).

Research on theories of trust has presented ways of establishing trust in distinct contexts. An
example of this is the signalling theory (Siegfried, Lobbers and Benlian, 2020), which describes
trust-building as synonymous with identity verification in the digital context. Another example
explains the digitalisation of trust in platforms and the sharing economy (Mazzella et al., 2016).
The levers on value co-destruction, value creation in the B2B context, and ecosystem

economies and their digitalisation set the construct of ecosystems in the value space (Jacobides,
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Sundararajan and Van Alstyne, 2019; Pathak, Ashok and Tan, 2020; Pathak, Ashok and Leng
Tan, 2022). Whereby, value co-destruction is defined as “an interactional process between
service systems that results in a decline in at least one of the systems’ well-being. System in
this case, given the nature of a service system, can be individual or organizational” (Schulz et
al.,, 2021, p.4). And value co-creation being defined as “an active, creative, and social
interaction process, based on the need or desire of actors linked together within a service
ecosystem, who integrate their resources to support the various value co-creation activities.
These activities include idea generation, knowledge sharing, product development, solution
implementation and to create win-win benefits” (Pathak, Ashok and Tan, 2020, p.2). However,
historical research doubts the role of the platforms in the ways trust is created and argues that

much time is required to create trust in the online context (Putnam, 2000).

1.2 Research motivations, problem statement and professional issues

The 2008 financial crisis aftermath has presented unprecedented challenges for businesses, and
emergent forms of the new normal have cropped up. These are particularly relevant given the
implications of the 2019 pandemic. This research is interested in the economic and
technological facets of this new normal (Ahlstrom et al., 2020). Industry 4.0 has posed several
challenges around human and Al collaboration and competition concerning intellectual capital
(Bogoviz, 2020). Enabled with rapid digital transformation and adjusting to this new normal,
businesses have transitioned towards remote working, leaving us with challenges of
acknowledging, interpreting and safely managing employee data’s digital exhaust (Leonardi,
2020). Other motivations reside within the IS domain, where the emphasis is given to
inculcating machine learning practices in developing novel theories such as Theories in Flux

(TIF) (Burton-Jones et al., 2021).
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Additionally, questions are being proposed for future research directions to measure the
economics of digitalisation and the underlying IT agenda, such as those around the
transformation of economic decision making influenced by Al, big data and other related
technologies (Burton-Jones et al., 2021). Management scholars ought to engage and advance
both theory and practice on the use of Al within the organisational context (Raisch and
Krakowski, 2021). To address concerns regarding data regulation and usage, Al governed data
trusts are argued for their appropriateness (Rinik, 2020). As per the World Economic Forum,
the fourth industrial revolution is urgently requiring rethinking existent governance
mechanisms. Raising additional concerns for policymakers because of business model
disruption due to the advancement in enabling emerging technology which requires agility both
at governmental and industrial level (World Economic Forum, 2018). The European
Commission wants to actively advance its existing research centres and digital capabilities to
develop a framework that will pave the path for trustworthy artificial intelligence (European
Commission, 2020a). A critical EU white paper on artificial intelligence adds details on EU
comprehensive plans to address the Al opportunity, emphasising the need for ‘an ecosystem of
trust’ enabled with transparent, accountable and explainable Al (European Commission,
2020b).

Similarly, the HM Government encourages technology firms to think about safety first, aligned
with their latest digital strategy, where Britain wants to be the best place to start a digital
business (HM Government, 2017). However, the lack of expertise around online (platform)
safety poses significant challenges. The public sector recognises the role ecosystems such as
social media platform companies play in the wake of this and developing and deploying
technologies to safeguard the public (ecosystem participants). An example of this is how Al
and machine learning (ML) are currently used to moderate and remove malefic content (HM

Government, 2018). The European Union has further introduced the EU Al Act, which is one
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of the first regulations on artificial intelligence, aimed to assess and identify the associated risks
of using artificial intelligence within the prescribed transparency requirements, ensuring that
the Al applications are safe and trustworthy (European Parliamentary Research Service, 2023).
Putting trust at the forefront and as a must where artificial intelligence is involved (Feingold,
2023).

Related practitioner issues

Practitioner reports suggest that a positive step to future preparedness and resilience is to build
an ecosystem with trustworthy technology (Lillie et al., 2020). Reports emphasise building a
digital environment where trust is at the focal point and has the foundational mechanisms to
preserve participants' trust (The Royal Society, 2016). Thus, the trustworthiness of a digital
system is the key to further open avenues for innovation and enablement of digital ecosystems.
Digital platforms are enablers of digital ecosystems, and the mere introduction of this metaphor
introduces further challenges. At the governmental level, the emphasis on further research on
the dynamics of digital ecosystems has highlighted the need for platform owners to develop
collaboration and diversification strategies and understand the associated levers (European
Commission, 2019).

Building trust in these digital ecosystems remains paramount, and yet, considered by only a
selected few orchestrators and creators of these digital ecosystems. Additionally, trust is one of
the key themes related to the reasons for the failures of ecosystems (Aguiar, Pidun, et al., 2022).
Figure 1 highlights the distribution of failed ecosystems at various stages. The total size of the
sample of failed ecosystems in this study was 110 and the total number of cases with trust as a

critical factor was 57 (Aguiar, Pidun, et al., 2022).
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@ Trust was a critical factor ~ OTrust was a marginal factor

% of the number of failed ecosystems

Figure 1: Trust Factor by business stage and ecosystem failure. Source: Adapted from

Building Trust in Business Ecosystems (Aguiar, Pidun, et al., 2022), p.3

Some practitioner organisations have proposed trust building frameworks that include a layered
approach to mitigate the risks of failures in these digital ecosystems, interestingly focusing on
embedding trust in the ecosystem platforms. An example of this is the five elements based trust
building framework introduced by Boston Consulting Group’s Henderson Institute. In this
framework, the authors highlight the crucial five elements required to be addressed to build
trust as Frictions, Drivers, Games, Locations, and Instruments. It is the location element which
is relevant to this research as it pertains to the notion of embedding trust into ecosystems
platforms (Aguiar, Pidun, et al., 2022).

This location element is increasingly critical, as these ecosystem platforms evolve to include
emerging technologies as their enablers. Additionally, these emerging technologies such as

artificial intelligence (including generative Al etc.) is being leveraged as a trust building
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instrument embedded into these platforms (Aguiar, Pidun, et al., 2022). Key questions around
‘what is trust’ , ‘how to measure’, ‘perceptions and how companies can improve their trust
positions’ remain critical to be answered from a practitioner perspective (Aguiar, Williams, et

al., 2022).

1.3 Purpose

This quantitative research’s key purpose is to establish the conceptual model that links the key
factors associated with the presence of artificial intelligence in the digital platform ecosystem
and examine the effects of trust on the key digital ecosystem platform participant outcomes of
willingness to transact, collaboration, and network coopetition. Digital platform ecosystems in
the financial services space are on the rise and the success of these rely on the outcomes
delivered to the users. This research was built on the theories of digital ecosystems and
platforms as proposed by Jacobides, Adner and others (Adner, 2017; Fuller, Jacobides and
Reeves, 2019). It also examined the relevance of trust theories in this context and how they
relate to trust in organisations, and human computer trust measurement discipline. With
increasing adoption of advanced artificial intelligence techniques, platform trust is an
increasing issue in the digital platform ecosystem due to the black box nature of artificial
intelligence. This research examines and posits that if there is explainability of these Al
algorithms, the explainability will mediate trust in these digital platform ecosystems and hence
influence the digital platform ecosystem outcomes of collaboration, willingness to transact and
network coopetition. This research agrees with the contextual definition of Al as related to the
systems exhibiting intelligent behaviour by analysing their environment, taking actions where
suitable and mandated with autonomy as required and achieving specific goals (Sheikh, Prins
and Schrijvers, 2023). Artificial intelligence explainability or XAl or Explainable Al is the

principle of explaining Al to machines and or humans, contrasting the idea of Al Black Box
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where Al behaviour cannot be explained (Gunning and Aha, 2019; Barredo Arrieta et al., 2020;

Meske et al., 2020).

1.4 Research gaps

Despite technological advancements focused on rethinking the existing theories, models, and
frameworks in practically every IS domain, gaps have emerged in the DPE research. These gaps
are specifically in the areas of analysis of interdependencies, DPE frameworks, and artefacts
such as those around trust methodologies, DPE platform management strategies, DPE
governance in line with data security and trust protection, uniform usage of emerging
technologies such as Al. Researchers so far have touched upon theories from other disciplines,
and DPE specific theories need conceptualisation and development to advance and contribute

to DPE research in the IS domain (Senyo, Liu and Effah, 2019), see figure 2.

On a broader ecosystem level, various approaches to interdependence with ecosystems-as-
structures have raised several challenges. First, governance needs emerge as a key concern in
platform ecosystems. Second, within the multi-sided market context, the absence of a dedicated
broker layer within partner links presents a challenge. Lastly, the dynamics of value creation
and capture become intricate. Particularly the arrangement of actors and the presence or absence
of certain elements within the value network and technology systems significantly influence

how value is generated and distributed (Adner, 2017).

Digital platform ecosystems broadly consist of platform owners, mechanisms of value creation
and complementor autonomy. This research focuses on the technical properties and associated
value creation aspects (Hein et al., 2020). Figure 3 outlines these key building blocks and their

positioning at varying levels.
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Research Themes Research Methodologies & Methods

Business issues

- DBE alliances

- Network analysis

- Value co-creation

- DBE governance

- Trust, risk and security
- DBE relationships
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- DBE platform design

- DBE process and service design
- DBE technologies

- DBE architecture

DBE conceptualisation
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- DBE projects

- DBE genesis

DBE artefacts

- DBE methodologies
- DBE frameworks

- DBE models
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effective management

- Governance, regulation and security

\4

Need for theorisation

Quantitative
-Simulation
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Qualitative

- Case study
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- DBE overview and properties
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Gaps for future research

- Quantitative DBE studies

- Multiple case studies

- Conduct case studies in different
contexts
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- Ecology theory

- Complex network theory
- Actor-network theory
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- Competing values theory
- Claudio Ciborra’s theory
- Evolution theory
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- Markov chain theory
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- Markov chain theory
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Figure 2: Framework for DBE research. Source: Adapted from Digital business ecosystem:

Literature review and a framework for future research (Senyo, Liu and Effah, 2019), p. 60
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Figure 3: Building blocks of digital platform ecosystems. Source.: Adapted from Digital

Platform Ecosystems (Hein et al., 2020), p. 91

Progress on ecosystems has used the existent siloed researched constructs and applied a set-

theoretical lens rather than consolidating existing perspectives (Jacobides, Cennamo and

Gawer, 2018). Nevertheless, not enough has advanced to provide technological solutions

incorporating emerging technologies to answer ecosystem capabilities challenges such as using

data to better serve customers and ecosystem-level diligence (Jacobides, Sundararajan and Van

Alstyne, 2019). Furthermore, research has also identified that trust is an issue in the digital

platform ecosystems, and emerging technologies such as artificial intelligence are penetrating
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all aspects of ecosystems (Oxborough et al., 2017), with human-Al collaboration worthy of

consideration (Huang, Rust and Maksimovic, 2019).

This thesis pivots on trust issues in DPEs and how they relate to collaboration and value

exchange via coopetition and digital transactions. The notion of Type III errors in

problematising was carefully considered and explicitly avoided in several aspects, namely:

being problem-driven and not advancing towards specific solutions as opposed to previous

research papers in the DPE domain, critiquing the DPE research gaps for appropriateness, and

generalising enough to contribute across IS domains (Rai, 2017).

To summarise, the following are the key research gaps that this study explores:

Existing literature have pointed out the lack of analysis concerning the
interdependencies in digital platform ecosystem (DPE) research (Senyo, Liu and Effah,
2019). This has created a significant gap, as understanding these interdependencies is
crucial for the development of robust digital ecosystems. Furthermore, current
frameworks are lacking in their inclusion of trust methodologies, particularly along with
emerging technologies such as artificial intelligence (Senyo, Liu and Effah, 2019; Lillie
et al., 2020). Integrating such methodologies is critical for fostering secure and reliable
digital environments.

Additionally, previous research has not adequately addressed the broader challenges
presented by the absence of trust, especially due to the multi-actor interactions that are
foundational to value creation and capture within digital ecosystems (Adner, 2017). This
absence of trust can significantly hinder the collaborative potential and innovation
within these platforms.

Research constructs within ecosystem studies have been criticised for their siloed nature

(Jacobides, Cennamo and Gawer, 2018). Such compartmentalisation restricts the
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development of a holistic understanding of ecosystems, thereby limiting the
effectiveness of solutions proposed to enhance trust and collaboration within these
digital environments.

* Furthermore, the inconsistent use of the term 'ecosystem,' has led to ambiguity and has
hampered the progress in defining and evaluating alternative constructs (Fuller,
Jacobides and Reeves, 2019). The clarity of terminology is essential for the
advancement of the field, as it underpins all subsequent research and discussion.

* The literature also indicates a limited advancement in understanding the changing role
of 'trust' within the information systems (IS) domain. This is a crucial area needing
further exploration (Sollner, M., Benbasat, 1., Gefen, D., Leimeister, J. M., Pavlou,
2018). As trust evolves in response to technological advancements and societal changes,

so too must our approaches to studying and applying it within digital ecosystems.

1.5 Research aims, objectives and questions

To understand and problematise the emergent issues from previously identified research gaps,
the research aim for this study was to conceptually understand the existence of ‘ecosystem trust’
and how it impacts digital platform ecosystem outcomes. To do so, the relationship between
digital platform ecosystem and related outcomes and the role of explainable artificial
intelligence on digital platform ecosystem trust was studied.
This aim was further resolved into the key objectives of this research as outlined below:

e To establish that Al is an enabler of financial services digital platform ecosystems.

e To assess the relationship of trust and outcomes within financial services digital

platform ecosystems.
e To assess the impact of Al explainability on trust and outcomes within financial services

digital platform ecosystems.

11
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The overarching research question:

“What is the relationship between digital platform ecosystems and outcomes, and how does
explainable artificial intelligence impact the relationship between digital platform ecosystem
trust and outcomes?”

This overarching research question is further organised in the following sub-questions that were
used for this study:

e RQI1: How does the digital platform ecosystem itself affect the associated participation
outcomes?

e RQ2: How does the presence of trust affect the associated participation outcomes?

e RQ3: How does digital platform ecosystem trust, involving artificial intelligence
explainability, impact digital platform ecosystem participation outcomes?

e RQ4: How does the digital platform ecosystem trust, without artificial intelligence
explainability, differ from those with artificial intelligence explainability with regards
to the digital platform ecosystem outcomes?

e RQS5: Within the digital platform ecosystem trust outcomes model proposed in this

research, what conditions are meaningful and necessary?

1.6 Conceptual framework for this research

This research applied the concepts aligned with the digital platform ecosystem through an
extensive literature review to develop upon previous frameworks and formulate a conceptual
framework for the digital platform ecosystem (see Figure 4). This framework includes the key
components within the digital platform ecosystems, a higher order (second order construct)
construct. These components are the presence of platform artificial intelligence and the related

value creation drivers.

12
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Additionally, this research studied the relevant theories with regards to various aspects of trust
that are applicable to digital platform ecosystems, as summarised in

Table 6. It references and extends the TIO (trust in organisations) and HCTM (human computer
trust measurement) frameworks (Madsen and Gregor, 2000; Bhattacherjee, 2002; Gulati, Sousa
and Lamas, 2019), as they were analysed to be closest to the digital platform ecosystem trust.
Furthermore, it aligns the key digital platform ecosystem outcomes of network coopetition,
willingness to transact and collaboration in the conceptual framework as a means to quantify
digital platform ecosystem participation motives (Jacobides, Cennamo and Gawer, 2018;

Gawer, 2022; Cusumano, Gawer and Yoffie, 2023).

Digital Platform Ecosystem
Components

Digital Platform Ecosystem
Outcomes

Network
Coopetition

Platform Al

Digital
Platform
Ecosystem

Collaboration

Value Creation

-------------------------------------------- Willingness To
Transact

Digital

Model Platform
Al and xAI Ecosystem

i
:
:
:
:
1 Comparison:
:
.
:
.
:

Trust

Figure 4: The DPETO conceptual model
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1.7 Study purpose

From a positioning, philosophy, and IS domains alignment point of view, interdisciplinary
works within the IS domain are still scarce due to the lack of guidelines and set methodologies.
This research thesis aims to advance IS interdisciplinary research, especially in innovation
areas, following approaches in a complementary fashion (Goes, 2013). IS phenomena,
including work in the digital platform ecosystem, are widening in scope at societal and
economic levels, leading to a diverse range of data and analysis methods available to
researchers to conduct and advance IS domain research (Rai, 2018). The upcoming chapters
introduce previous work on digital platform ecosystems, which formed the literature review
(Torraco, 2005) and detail the findings in the DPE theory domain, specifically around platforms
as a subset of DPEs, trust in DPEs and emerging technologies such as Al and (xAl). This
research then describes the methodologies used to review the literature and develop the key
model that form the contributions of this thesis. Developing a conceptual model with artificial
intelligence explainability as a mediator of trust in digital ecosystems; and measuring its effects
on the outcomes of digital platform ecosystems participation. These research contributions
provide digital platform ecosystem owners, participants, and users a path forward towards
measuring the effects of artificial intelligence embeddedness and other related emerging
technologies such as Generative Al and associated risks. By identifying how trust mediates the
digital platform ecosystem, digital platform ecosystem providers and owners can use this

framework to develop trustworthy and meaningful artificial intelligence based solutions.

1.8 Definitions of key terms

Digital Platform Ecosystem: A digital platform ecosystem is a digital / online platform
where participants collaborate, consume, and complement each other's products and services

organised by an overarching goal facilitated by a platform owner (Hein et al., 2020).

14
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Digital Platform Ecosystem Participant/Actor: A digital ecosystem platform participant or
actor is composed of either individuals or organisations that participate in a digital platform

ecosystem (Adner, 2017; Jacobides, Cennamo and Gawer, 2018).

Digital Platform Ecosystem Owner/Provider: A digital platform ecosystem owner /
provider is the responsible party for maintaining and managing the digital platform without
taking the role of a hierarchical authority (Adner, 2017; Jacobides, Cennamo and Gawer,

2018; Hein et al., 2020; T Kretschmer et al., 2020).

Digital Platform Ecosystem End-User: A digital platform ecosystem end-user is a digital
ecosystem participant or actor who is often only interested in consuming products and

services on the ecosystem platform (Hein et al., 2020).

Al Explainability (xAl): Artificial intelligence explainability or XAl or Explainable Al is the
principle of explaining Al to machines or humans, contrasting the idea of Al Black Box
where Al behaviour cannot be explained (Gunning and Aha, 2019; Barredo Arrieta et al.,

2020; Meske et al., 2020).

Network Coopetition: Multiple participants on the digital platform ecosystem interacting,

often collaborating with direct competition that bring benefits to both (Lascaux, 2020).

Collaboration: Ecosystem participants purposefully interacting on the digital platform
ecosystem (Bonardi et al., 2016; Das, 2020; Lascaux, 2020; Pathak, Ashok and Tan, 2020;

Steinbruch, Nascimento and de Menezes, 2021).

Willingness To Transact: Ecosystem participants intention on using the digital platform
ecosystem for some of their future transactions, including their inclination towards procuring
and likelihood of utilising digital platform ecosystem offered goods and services

(Bhattacherjee, 2002).
15
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1.9 Chapter summary and thesis structure

In this chapter, the problem statement, and motivations for conducting this research were
introduced, highlighting the relevant professional issues, and outlining the purpose of this
research. Then, the research gaps pertaining to this research were presented, both from an
academic and professional context. Following which, this chapter presented the overarching
research question along with a connecting set of questions that accompany the novel conceptual
framework which forms the basis of this thesis. This chapter concludes with presenting the
rationale and purpose of the study and defining key terms used in the context of this research.

The rest of this thesis is organised as a collection of chapters in continuation to Chapterl:
Introduction. Table 1 provides an outline of this thesis structure followed by detailed description

of the contents of each chapter.

Table 1: Thesis structure

Chapter Title

Chapter I  Introduction

Chapter 2 Literature review

Chapter 3  Methodology

Chapter 4  Analysis and findings

Chapter 5  Discussions and contributions

Chapter 6  Limitations and future research

References References of sources used in this thesis, including books, journal articles, web
articles and practitioner reports.

Appendix  List of appendices

Chapter 1 introduces the research topic, provides context for the study, states the research
questions, hypotheses, and outlines the significance of the research. It also presents the structure
of this thesis.

Chapter 2 highlights the literature reviewed in this thesis. This includes literature on digital

platform ecosystems, and their capabilities, and the key digital platform ecosystems outcomes.
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This chapter further reviews and discusses the existing literature and relevant theories related
to this research topic.

Chapter 3 outlines the research methodology in detail. It explains the research design, data
collection methods, participants, and other tools and instruments used. This chapter aims to
provide a transparent and replicable description of how the study was conducted.

Chapter 4 discusses how the collected data is analysed using the PLS-SEM and NCA methods.
The analysis findings are presented using tables, figures, and graphs where appropriate. The
results are discussed regarding research questions and the related hypotheses.

Chapter 5 interprets the findings in the context of the research questions and the existing
literature. It discusses the implications of the findings and their contribution to the field of study,
methodology and practice. Any unexpected results (such as hypotheses that were not supported)
are addressed, and the significance of the research is discussed.

Chapter 6 summarises the main conclusions drawn from the study and further relates them to
the research questions or hypotheses. It discusses the study's limitations, such as sample size,
data collection constraints, or methodological limitations. Suggestions for future research

agenda based on the study's findings and limitations are presented.
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2 Literature review

“The ultimate vindication of Al-creativity would be a program
that generated novel ideas which initially perplexed or even
repelled us, but which was able to persuade us that they were
indeed valuable.”

— Margret Boden

This chapter provides a review of the literature for this research thesis on digital platform
ecosystems and delves into a comprehensive exploration of the existing literature surrounding
cross-paradigm combinative practices within the digital platform ecosystems domain. It
examines the alignment of specific thematic advancements in IS domains with the constructs
of digital platform ecosystems. Through an in-depth literature review, this chapter aims to shed
light on the evolving landscape of digital platform ecosystems, focusing on critical related
aspects such as governance, trust, artificial intelligence, and explainability. By synthesising
various sources, this chapter seeks to provide an integrated and cohesive understanding of the
state of knowledge in this domain. To this end, the figure below shows the key bodies of

literature reviewed to integrate the concepts related to this research.

- Digital Platform
Artificial Ecosystems

Intelligence cepts
‘ Trust

Theories and
Concepts

Figure 5: Intersection and integration of key bodies of knowledge
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Furthermore, the literature review in this thesis is organised using the framework presented in
the figure below. This framework expands and builds upon the previously presented
intersection of key bodies of knowledge concerning this research thesis. The relational
exchange theory highlights trust as the foundational mechanism for promoting innovation
(outcomes, value creation) in international joint ventures (ecosystem arrangements) (Wang et
al., 2020).

The literature review is organised into two main sections (see Figure 6). The first section covers
literature on digital platform ecosystem and trust. The second section covers literature on
digital platform ecosystem components of platform artificial intelligence and related artificial
intelligence explainability concepts and the topic of value creation and capture within digital

platform ecosystems.

Digital Platform Ecosystem Components

* Artificial Intelligence Digital : gey D.E. th;rz.ltur.el
* Al Explainability (xAl) Platform Al Platform : Organlslng rinciples
X Ecosystem utcomes
A * DE Trust

* Role of Trust

* Value Creation and 3 .
Capture in digital Value Creation * Theories of Trust
ecosystems * Al and Trust

Figure 6: Literature review framework

A detailed mapping of these constructs is presented in the table below (see Table 2),
connecting the two sections to the key bodies of knowledge covered in this thesis and the

literature review sections that present the details.
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Table 2: Literature review framework mapping

Bodies of Literature review Section title Page number
knowledge theoretical
framework section
Digital Digital Platform 2.2 Key literature on 24
Platform Ecosystem digital ecosystems
Ecosystems
Digital Platform 2.3 The organising 26
Ecosystem principles of digital
ecosystems
Trust Trust 2.4 Digital platform 28
ecosystems and trust
Trust 2.4.1 Digitalisation of 31
trust
Trust/Platform Al 2.5 Trust and artificial 34
intelligence
Digital Value Creation and 2.6 Value creation and 35
Platform Capture capture
Ecosystems
Al Platform Al 2.7 Artificial 36
intelligence and related
issues
Platform Al 2.8 Explainable Al 39

Novel in nature, this research’s contribution is an approach to study the digital platform
ecosystem domain alongside emerging technologies such as Al and xAl. This research suggests
that this type of study was previously inhibited due to the historic absence of IS interdisciplinary
work in the DPE domain, specifically using modern quantitative methods such as PLS-SEM
and NCA. This literature review chapter reviews the previous work in line with the research

questions and forms a basis and grounding for the main contributions of this thesis.

2.1 Literature search strategy

To present the status of the given question, this thesis applied a systematic literature review
approach to search and source the relevant publications in the field. It undertakes a broad
theorising review in an integrative fashion to effectively coalesce knowledge dispersed in the

literature (Leidner, 2018). This initial review contributes to theory in the form of the conceptual
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model and research propositions presented in the later sections of the thesis. The search was
conducted on the key IS domain databases — AISeL,, EBSCOhost, Web of Science, Scopus, and
ACM Digital Library, ensuring the search was thorough and expansive. The broad scope across
the databases was then narrowed down using a combination of the search strings, which were
defined keeping in view the critical research questions identified in previous sections. The first
search string seeks to find literature covering digital platform ecosystems and Al as this has not
been a focus of previous studies. The second search string seeks to find literature that broadly
covers digital ecosystems and Al to understand the relationship of Al and DPE at a broader
level. The third search string seeks to find literature at the intersection of digital platform
ecosystems and the role of trust. The fourth search string examines the ideology of trust, in the
context of Al broadly. These search strings were sequentially used to extract results from all
relevant databases.

The inclusion and exclusion criteria details are further outlined in Table 3 and Table 4,
respectively. These inclusion and exclusion criteria enabled researchers to narrow the literature
search results and provide a repeatable criterion. This literature review followed the
methodology step by step, focusing on problematisation, finding literature, selection and
evaluation, analysis of content, classification, interpretation, synthesis of review (systematic
and integrative) and discussion. The guidelines proposed to conduct interdisciplinary business

research were followed (Snyder, 2019).
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Database Search
| I
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EBSCO Web of
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“ - 221 articles
Final number in
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Figure 7: Literature searc

h and selection process

Table 3: Overview of database search strategies

Database

1. AISeL

2. EBSCOhost

3. Web of science
4. Scopus

5. ACM Digital
Library

Inclusion criteria

Title, Keywords and Abstract
English language

Peer reviewed

Journal Articles and Conference
papers

Year 2015 onwards

Areas: Business management,
Computer Science, Decision
Science, Social Science,
Information Systems

Search keywords

Al

Al explainability
artificial intelligence
digital ecosystem
digital platform
digital platform ecosystem
ecosystem trust
explainable Al
multi-sided platform
multi sided platform
machine learning
platform trust

trust

xAl
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Table 4: Overview of exclusion criteria

Category Explanation

Cloud, BigData, IoT and Excluded where terms are not relevant to this paper, often
Al (together) loosely used

Governance Excluded all governance aspects except for in the context of Al
and technology

Governmental All governmental and public policy related
Governance of Al and with, but not within governments

Regional Where too specific to a region, e.g., India/Africa and not broad
enough

Al & Digital Transparency related results were excluded as this is often

Transparency confused with explainability.

Al Accountability Excluded AI accountability related studies

Al-Based Excluded Al-based but included xAI moderated where present

Al Chatbots

Data Excluded data protection related issues, such as GDPR, citizen
data etc.

Regulation & Excluded where only regulation of algorithms is discussed

Compliance without the context of Al explainability

Simulation Excluded specific simulation studies to avoid hypothesising

Built for purpose digital  Enterprise architecture for bespoke digital platforms and use

platforms cases

Platform monetisation

Algorithmic bias, Removed as not relevant to the review focus

fairness

Sentiment analysis

Al and Robotics Excluded where Al and robotics automation is discussed, as this
is not relevant to DPE specifically and is a separate research
domain

Business model Removed as not relevant to the review focus

innovation

This review followed a step by step methodology, focusing on problematisation, finding
literature, selection and evaluation, analysis of content, classification, interpretation, synthesis
of review (systematics and integrative) and discussion, as reflected in Figure 7.

The initial analysis of the studies that matched the keyword criterion was meta-analysed based
on inclusion and exclusion criteria, reviewing abstracts, keywords, and titles of the studies.

Following this, data were classified using open coding and arranged in categorical themes
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aligned with the search keywords to help synthesise the literature review in an integrative

mannecr.

2.2 Key literature on digital ecosystems

Scholarly works on digital ecosystems approach the concept from diverse angles and
interpretations. The initial explanation presents ecosystems based on their inputs, processes,
and outcomes, along with the complex relationships that arise among these elements (Adner,
2017). Thus, the concept of the ecosystem as a framework differs from merely being a web of
connections. Additionally, the term 'ecosystem' has been employed in varied contexts, resulting
in more specific interpretations like 'digital ecosystems'. Such digital ecosystems are
characterised by their facilitation of inter-organisational collaborations via digital channels,
which take advantage of a modular architecture and operate without central control or a
hierarchical authority (Jacobides, Sundararajan and Van Alstyne, 2019). These digital
ecosystems surface due to digitalisation capabilities and the ability to connect, collaborate,
create value across organisations and ultimately deliver this to customers. In turn, opening an
opportunity for technological developments in ecosystem coordination. The organisation of
"autonomous yet interconnected companies" has propelled digital ecosystems into the forefront
of economic activity, largely owing to the technological modularity that facilitates the
management and facilitation of interdependence, as demonstrated within platform ecosystems.
Other recent interpretations of DPEs differentiate them from a system of systems framework
by emphasising that in DPEs, a collective of entities with distinct objectives and regulations
shapes the dynamics of the ecosystem (Cioroaica, Kuhn and Buhnova, 2019). The dynamics of
these ecosystems encompass aspects of coordination, collaboration, and the facets of value
creation and capture. Ecosystem coordination particularly requires standards and rules,

especially because ecosystems often surface in emerging areas. Ecosystem collaboration
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alongside coordination is an intriguing behavioural avenue to explore to understand participant
trust, among other perspectives. Ecosystem participation acceptance is rather grey from a
transparency and governance point of view, and determination of the level and form of control
at the ecosystem level is non-compliant to the change in modularity.

This research relates to the digital platform ecosystem definition where platform owners
implement mechanisms to foster value creation on a digital platform between the platform
owner and an ecosystem of autonomous complementors and consumers (Hein et al., 2020).
Therefore, digital platform ecosystems consist of the platform owners, the value-creation

processes, and the contributing complementors.

Based on the literature reviewed, the proposed definition of digital platform ecosystems is -
cross organisational, value creation and capture interactions, within autonomous
complementors and consumers, enabled by digital platforms where trust mechanisms are

implemented by platform owners, through modularity offered by technology embeddedness.

These adaptations to the definition are proposed to clarify a number of key aspects that previous
definitions lack. Firstly, that the interactions for value creation and capture are across
organisations. Secondly, both the complementors and consumers are autonomous. Thirdly,
platform owners facilitate these interactions on digital platforms, embedding trust creation
mechanisms that are possible because of modular technological capabilities. It is due to these
aspects that digital business ecosystems are increasingly viewed as the central hubs and drivers
of organisational upheaval in the age of digital transformation (Hanelt et al., 2020). Table 5

outlines the critical literature forming the basis for this definition.
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Table 5: Key literature on ecosystem definitions

Ecosystems View Reference

Digital business ecosystems (Hanelt et al., 2020)

Digital ecosystems (Jacobides, Sundararajan and Van Alstyne, 2019)
Digital platform ecosystems (Hein et al., 2020)

Ecosystem—as—structure (Adner, 2017)

Multi-sided platforms (De Reuver, Segrensen and Basole, 2018)
Platforms as ecosystems (Alaimo, Kallinikos and Valderrama, 2020)

Additionally, it is crucial to recognise that not all digital platforms constitute ecosystems
(Fuller, Jacobides and Reeves, 2019). Due to the emergence of numerous new
interdependencies, digital ecosystems have become a key factor in shaping competitive strategy
at the organisational level. This includes considerations of value creation scope, re-evaluation
of competitive boundaries and awareness of digital monopolies (Subramaniam, 2020).
Furthermore, viewing through the ecosystem perspective reveals that value co-creation can
occur within both value networks and ecosystems. This concept of value co-creation also
extends to other types of ecosystems, such as service ecosystems, where all participants aim to
harness capabilities to devise evaluation techniques for assessing the strategic advantages of

collaboration and trust-building (Pathak, Ashok and Tan, 2020).

2.3 The organising principles of digital ecosystems

Digital ecosystems are structured upon a multifaceted arrangement of organising principles,
rules, and actors, thereby facilitating vast avenues for both value creation and capture. This
structuring has led to the emergence of digital ecosystems as reflective of contemporary
organisational paradigms within the digital epoch (Gawer, 2022).

The various types of ecosystems emphasised within the period of 2016 to 2021, showcase the
evolving dominance of digital platform ecosystems and highlight their transformative potential.

For example, within the scope of API-economy-based ecosystems, the primary objective is to
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promote collaboration through the modular capabilities inherent in APIs (Bonardi et al., 2016),
whereas, within the digital platform ecosystem service domain, addressing the critical
challenges of communication, interaction, and socialisation via linguistic adjustments is the
goal (D’Ulizia, Ferri and Grifoni, 2016). The application of digital ecosystem principles to
foster lifelong volunteering showcases the potential of technological modularity (Kapsammer
et al., 2017). The discussion on value creation in supply chains posits digital ecosystems as
enablers of expanded opportunities for actors (Korpela, Hallikas and Dahlberg, 2017; Ramezani
and Camarinha-Matos, 2020).

Further, the use of Information and Communication Technologies (ICT) within rural e-
commerce digital ecosystems aims to empower marginalised communities (Leong, Pan and
Cui, 2016). Also, the commodification and tradability of data are explored as opportunities
through data-driven digital ecosystems (Oliveira and Loscio, 2018). The contribution towards
sustainable digital ecosystems through value co-creation within society is also emphasised
(Romanelli, 2018). The shift from central authority to deploying chatbots for customer care
within digital ecosystems is innovative (Sangroya, Saini and Anantaram, 2017). So is the
strategy of fostering an open digital ecosystem to enhance actor recruitment and participation
for value capture (Sun et al., 2016; Elia, Margherita and Passiante, 2020).

The development and utilisation of multi-sided platforms, leveraging Information System (IS)
capabilities such as modularity, underline a strategic approach within digital ecosystems (Tan
et al., 2015). This is especially true as these platforms also serve as channels for IT affordance
realisation (Tan, Tan and Pan, 2016). Notable examples include the digital scholarship
ecosystem in universities (Uzwyshyn, 2020) and the digital ecosystem surrounding scientific
journals (Wu, 2020).

The significance of complementors in providing products and services for digital platform

ecosystem owners is increasingly recognised. This is resulting in marking a pivotal shift in the
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organisation of economic activities (Gupta, Panagiotopoulos and Bowen, 2020). Empirical
studies reveal that incumbents’ migration from linear approaches to Multi-Sided Platforms
(MSPs) promotes value creation (Dell’Era, Trabucchi and Magistretti, 2021). This is also a
trend mirrored in the digital banking sector, where the shift is towards an inverted model to
exploit digital ecosystems by platforming (Som and Ram, 2020). The platform model thrives
on the network effect, where the addition of each new user group enhances the platform’s utility
(De Reuver, Serensen and Basole, 2018).

Participants in platform ecosystems are structured around resource allocations and data
linkages, with technological modularity enabling economic vibrance through ecosystem
facilitation of actor behaviours and configurations (Alaimo, Kallinikos and Valderrama, 2020).
Such value creation examples include leveraging patient journey data in health digital
ecosystems (Black and Sahama, 2016) and enhancing information availability for ecosystem
participants, e.g. through hackathons in software platform ecosystems (Fang, Wu and Clough,
2021). The support for value creation within digital platform ecosystems is supported by value
transactions and the platforms’ innovation capabilities (Hein et al., 2020).

The re-evaluation of competition (Jacobides and Lianos, 2021a) and the critical examination
and understanding of regulatory dynamics surrounding platforms and ecosystems represent
essential areas of ongoing academic discourse, indicating the need for further research

(Jacobides and Lianos, 2021b).

2.4 Digital platform ecosystems and trust

Broad definitions of trust are based on the “combination of theoretical background of trust
which was a behavioural antecedent from sociology discipline to its antecedent beliefs about
trustworthiness of another party” (Gefen, Karahanna and Straub, 2003). As per the above, trust

is a willingness of trustor to rely on another trustee. Additionally, this includes setting trustor’s
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concerns with respect to trustee taking situational advantage aside. Additionally, the willingness
to rely is conditional on trustee characteristics of ability, integrity, and benevolence (Sollner,
M., Benbasat, 1., Gefen, D., Leimeister, J. M., Pavlou, 2018). Data protection authorities
emphasise how healthy digital ecosystem development practices could be fostered by using
trusted Al to tackle ongoing cybersecurity risks (Degli-Esposti and Ferrandiz, 2021). Trust
within innovation ecosystems is scrutinised to elucidate its influence on collaboration,
interdependency and value creation/capture (Steinbruch, Nascimento and de Menezes, 2021).
The crowdsourcing platforms research is progressing towards designing guidance on imbibing
platform governance capabilities, especially relevant in the open collaboration scenario (Blohm
et al.,, 2017). Adding to the dominance of the digital platform and raising flags around
algorithmic decision making, researchers challenge and seek algorithmic decisions to be more
explanatory and open (Di Porto and Zuppetta, 2021). The call for regulatory oversight of
platforms arises from their reliance on opaque (black box) technologies and self-regulated trust
and reputation (Gamito, 2017).

Empirical studies highlight how immediate trust impacts platforms, examining
disintermediation processes (Gu and Zhu, 2021). The meta organisation form of platform
ecosystem (an organisation on its own), characterised by modular architecture and governed by
a cohesive rule set, presents coordination and competitive challenges, mitigated by
technological trust and security solutions (Tobias Kretschmer et al., 2020). In the case of MSPs,
platform governance aspects such as trust and data are of significant value (Otto and Jarke,
2019), with the sharing economy’s MSPs disrupting industries and raising concerns over trust
and risk (Zhang et al., 2018).

Research on trust-building mechanisms such as transaction-based cues, expressive user
profiles, identity verification and implicit information, reveals their significance and reliance

from a user perspective (Hesse et al., 2020). In the context of software ecosystems, selecting a
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suitable governance mechanism is a growing challenge and relates to all dimensions such as
value creation/capture, coordination and control (Oliveira, Alves and Valenga, 2020). Global
digital ecosystems grapple with issues of trust and governance, necessitating an understanding
of the regulatory landscape (Jacobides, Sundararajan and Van Alstyne, 2019).

Commercial trust is being reinvented by the abundance of digital signals of trust, which also
calls for standardisations. Platform driven companies are transitioning from corporate towards
platform governance, leveraging emerging technologies for actor/participant engagement,
advocating for openness (Fenwick, McCahery and Vermeulen, 2019). Although most digital
ecosystem platform owners navigate platform governance autonomously, external regulatory
pressures such as GDPR compliance, hint at a collaborative approach (Gorwa, 2019).
Understanding offline behaviours of ecosystem participants (and personas) is crucial for
implementing effective platform design changes, transcending simple algorithmic solutions
(Koo and Eesley, 2021; Riedl, Whipple and Wallace, 2021). Studies on sharing economy
platform ecosystems, like Airbnb highlights the importance of compliance measures and
perceived control in value creation (Leoni and Parker, 2019). Digital ecosystem participant
governance through compliance and content moderation strategies reflects a shift towards a
non-hierarchical decision-making supported by technology (Seering, 2020; Vaccaro, Sandvig
and Karahalios, 2020).

The challenge for e-governance domain! reflects a broader reconsideration of market structures
and governance methods where the public interest is being challenged due to a shift in the ways
traditional markets were structured (van der Graaf, 2018). Research advocating for next-
generation digital platforms suggests rethinking existent bias in platforms and fostering human-
Al collaboration, aiming for accountable, transparent, and less dominant ecosystems (Rai,

Constantinides and Sarker, 2019).

! Tlustration is based on the social traffic data analysis of the navigation app Waze.
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2.5 Digitalisation of trust

Within the realm of inter-organisational interactions, the significance of formal contracts and
relational governance has consistently been positively acknowledged for fostering trust, which
in turn, enhances value co-creation (Cao and Lumineau, 2015). This in turn influences the
dimensions of ecosystems (Steinbruch, Nascimento and de Menezes, 2021). Addressing trust
issues is essential for promoting ethical governance in ecosystems, thereby facilitating their
evolution (Jacobides, Sundararajan and Van Alstyne, 2019). As ecosystems are B2B, under the
lens of transaction cost, the loss of participant/actor trust can lead to value co-destruction
(Pathak, Ashok and Tan, 2020). This research posits that trust in digital platform ecosystems
entails crucial elements such as trust beliefs (based on perceptions), the influence of trust
(dependency on the trusted entity), and trust behaviours (like information sharing), which
collectively manifest as institution-based trust, relying on the notions of situational normality
and structural assurances (Siegfried, Lobbers and Benlian, 2020). These trust dimensions and
implications relevant to DPEs are presented in Table 6.

Research highlights (see Table 6) the role of perceived effective self-regulation in e-commerce
and social networking platforms in cultivating trust (Mutimukwe, Kolkowska and Gronlund,
2020). Moreover, in environments marked by coopetition, trust and distrust emerge as key value
drivers for performance, prompting an inquiry into their relevance within the DEP context
(Raza-Ullah and Kostis, 2020). Various trust theories offer insights into establishing trust across
diverse settings, with the signalling theory (Siegfried, Lobbers and Benlian, 2020) highlighting
the reduction of information asymmetry between actors (signaller and signalee) as a means to
signal trustworthiness in digital platforms.

Table 6: Trust dimensions and implications for Digital Platform Ecosystems (Lascaux, 2020)
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Role of Trust Implications

Inter-Organisational level Weak trust may erode cooperation

High trust allows more vital partnering

Trust is fundamental to develop a partnering strategy

Partnering with competitors is likely, if perceived, to

be honest and reliable

e Trustis a necessary complement to managing
cooptative contractual frameworks

e High levels of trust facilitate knowledge exchange

e Positive interaction effects exist in trust-based
relational Governance.

Inter-Network level e Decision to join network coopetition is fostered by
reputation-based trust, third party legitimation

e Trust-based coordination techniques for operating
procedures are more effective than contracts.

The relational exchange theory highlights trust as the foundational mechanism for governance,
promoting innovation in international joint ventures (Wang et al., 2020). This raises the
question of its applicability to digital social media platforms, where trust appears to be
positively correlated with engagement, e.g. in social media (Hakansson and Witmer, 2015). The
journey to establishing platform trust involves fostering collaborative engagements, instigation
of authenticity, expertise and calculative assessments (Jacobides, Sundararajan and Van
Alstyne, 2019).

Digital technologies play a pivotal role in enhancing trust in virtual/digital and contactless
environments, as evident in the sharing economy (Mazzella et al., 2016). SMEs and digital
ecosystem owners, like BlaBlaCar, have experimented with a variety of trust-building
mechanisms to bolster platform trust, employing digital tools to facilitate trust without physical
interactions (Mazzella et al., 2016). By the usage of the right digital tools, individuals could

acquire the right amount of trust, by using frameworks such as DREAMS. This framework
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integrates declarations, ratings, engagement, activity, moderation and social aspects to nurture
online trust (Mazzella et al., 2016).

Trust measurement and management in digital platforms necessitate innovative approaches,
such as online dispute resolution systems and standards that gauge trust based on the fairness
of expectations (Abedi, Zeleznikow and Bellucci, 2019). The mediation of institutional trust
through digital platforms introduces novel services that foster trust (Bodo, 2020). Although
their awareness of underlying algorithms (Dogruel, Facciorusso and Stark, 2020) enhance
users’ independence. This reduces their sole reliance on the system trust, which is a somewhat
archaic concept (Kroeger, 2015). Crowdfunding platforms? exemplify how trust can evolve
over time through experiential learning, supported by theories like the trust transfer theory and
swift trust theory. These explain that in digital platforms, trust is not based on historical
relationships and instead develops over time with experiential learning, hence inducing
institution-based trust (Moysidou and Hausberg, 2019).

Exploring decentralised and non-public electronic identification services and other
technological advancements could further influence trust in digital platforms and explain these
systems' decision-making (Gupta et al., 2021). Trust in the computing context® pivots on the
predictable behaviour of platforms and their alignment with their predefined goals
(Hosseinzadeh et al., 2020).

In the realm of digital platforms and ecosystems, including cloud platforms, trust is reliant on
the integrity of their various components, highlighting the requirement for verifiable ownership
to the transacting parties. Establishing trust-building practices, such as the creation of digital

twins, additionally highlight essential facilitators: digital participation feedback and ratings,

2 Crowdfunding platforms are a form of a digital platform that bring investors and
entrepreneurs together.
3 Initially proposed by Intel as TPM (Trusted Platform Module)
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digital social capital* (Putnam, 1995) and digital authentication methods (Jacobides,
Sundararajan and Van Alstyne, 2019). This reiterates the critical role of transparency, as studies
have shown that an increase in trust correlates with increasing levels of transparency (Mercado
et al., 2016).

Undoubtedly digital platforms and the ecosystems they enable have difficulties in building trust
within. Fraud and deceit in digital ecosystems such as those in the digital cryptocurrency space
necessitate the importance of trust in the digital space and its protection against dislocation. It
all boils down to digital platforms and ecosystems owners competently designing systems,
prioritising trust by implementing measures such as encryption and other trusted authentication
techniques, which can be interpreted and explained (The Royal Society, 2016). As digital
platforms exhibit organisational characteristics, there is a need to establish the control-trust
dynamics within the ecosystem participants and actors' perspectives and the managerial
implications (Long and Sitkin, 2018).

Furthermore, the positive correlation between contracts and trust within the buyer-supplier
environment accentuates trust’s critical importance in facilitating value creation/capture and
negotiation process (Charterina, Landeta and Basterretxea, 2018). The question arises whether
emerging technologies can serve as a moderating force in this context. The use of technological
mediators for trust is not a novel concept; such technologies have revolutionised the
establishment of both institution-based trust and citizen trust across digital platforms and their

algorithmic governance systems.

2.6 Trust and artificial intelligence

In the context of digital ecosystems, the significance of big data has escalated, with data

governance and the facilitation of trusted knowledge sharing becoming critical as the onus

* Digitised version of the physical world and real-world capital
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transitions from single to networked organisations (Janssen et al., 2020). As such, data emerges
as a foundational element, with artificial intelligence (Al) acting as a crucial facilitator (Marsh
et al., 2020). Discussions surrounding digital trust have expanded into the realm of Al policy-
making emphasising the imperative to maintain human oversight within Al systems (Robinson,
2020). Despite the continued increase in human responsibility rather than the perceived task
take-over by Al, the need for Al literacy and contextual rationalisation remains (Trunk, Birkel
and Hartmann, 2020). This requirement is underpinned by the expectations that Al must be
understandable and explainable by humans to cultivate the trust that is conducive to value
creation (Cobey and Boillet, 2018).

The European Commission has echoed this statement, aiming to position itself as a frontrunner
in the development of trustworthy Al (European Commission, 2020a) (European Commission,
2020b). This objective reflects broader industry concerns about clarifying the dynamics of trust
among stakeholders and participants within the ecosystem in the context of Al adoption
(Oxborough et al., 2017). Drawing an analogy to the development of trust in a loyal pet,
establishing trust in technologies like Al is recognized as an essential preliminary step. Trust,
in any context, requires time to develop, is easily compromised, and once broken, can be
challenging to mend (Siau and Wang, 2018; Winfield and Jirotka, 2018). This highlights the
intricate balance between leveraging Al’s capabilities and ensuring its alignment with ethical

standards and human values.

2.7 Value creation and capture

On the subject of value creation and capture, ecosystems, data and applying emerging
technology remains an area needing further investigation (Cortez and Johnston, 2017). As
participants and agents with Al ecosystems endeavour to foster value, their actions

inadvertently lead to the collateral co-destruction (refer to definition in chapter 1) of value
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(Pathak, Ashok and Tan, 2020; Schulz et al., 2021). Given the societal role and influence of
digital platforms and ecosystems, their inherent values are in the limelight (Belli and Zingales,
2020). As posited earlier in this thesis, technology unfolds value creation (Schiavone et al.,
2021) and information collaboration in digital ecosystems (Romanelli, 2018). This is due to its
ability to learn from the interactions within B2B sales ecosystems (Rusthollkarhu, Hautamaki
and Aarikka-Stenroos, 2020). In the realm of knowledge-intensive firms and their networks
(digital ecosystems), the digital transformation of processes is instrumental in enhancing
collaborative value extraction (Ashok, 2018). The traditional ecosystems 1.0 are characterised
by their static nature, a tendency to favour convenience over strategic decision making, and
lack an overall vision and path for impact, creating the necessity for ecosystems 2.0. These
evolved ecosystems strategically identify control points, leverage advanced technological
capabilities, and undergo a redesign to optimise value creation and capture (Chung et al., 2020).
Furthermore, the advent of technology-enabled contractual agreements influences the
engagement levels of participants within digital ecosystems and has implications for the
dimensions of trust, thereby imposing limitations on the potential for value-creation (Das,

2020).

2.8 Artificial intelligence and related issues

Artificial intelligence (Al) represents a concept marked by diverse definitions and wide-ranging
interpretations. It is therefore critical, at the outset, to differentiate between the concepts of
general artificial intelligence and narrow artificial intelligence, as delineated by Broussard
(2018). General artificial intelligence encompasses the notion of computer software processing
the capability to autonomously think and act, a technological zenith yet to be achieved in
contemporary research and development (Raj and Seamans, 2019). Conversely, narrow

artificial intelligence pertains to computer software that employs advanced algorithmic
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approaches to identify patterns within data and predict future outcomes. This variant of Al,
through its algorithmic processing, learns from the analysis of existing data sets, an operation
commonly associated with the field of machine learning. However, it is imperative to note that
such learning by machines should not be comingled with the cognitive learning processes
observed in biological entities (Raj and Seamans, 2019). Furthermore, the application scope of
machine learning predominantly targets the prediction and estimation of unknown variables
utilising a specified data set, as highlighted in the works of Athey (2018) and Mullainathan &
Spiess (2017) (Raj and Seamans, 2019). Machine learning methods vary widely. They include
simple logit models and complex algorithms. These algorithms, called neural networks, mimic
the human brain’s pattern recognition. This range shows machine learning’s broad use, from
basic statistics to replication of human thought processes (Raj and Seamans, 2019).

Neuro-symbolic artificial intelligence is a cross-disciplinary field. It merges machine learning,
specifically artificial neural networks, and deep learning, with symbolic computing techniques
found in AI’s knowledge representation and reasoning subfield. This integration seeks to
amplify Al systems’ effectiveness and efficiency (Hitzler et al., 2022). Additionally, Neuro-
symbolic Al represents a specialised area within Al that integrates neural and symbolic
methodologies. The term neural refers to techniques rooted in artificial neural networks, notably
deep learning, which has driven substantial advances and heightened interest in Al over the last
decade. Symbolic methods involve the use of formal languages for explicit knowledge
representation. This includes formal logic, and the algorithmic manipulation of these language
elements, or symbols utilised to attain specific objectives. Primarily, neuro-symbolic Al
employs formal logic principles from the knowledge representation and reasoning subfield of
Al (Hitzler et al., 2022). Explainable Al systems rely on symbolic Al. Explaining the input-
output behaviour and the internal activation states of deep learning networks is an increasingly

critical area of research. This is due to the opaque nature of current systems, which obscure
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biases and often do not offer explanations for their decisions. There is an increasing recognition
that explanations should go beyond just the raw inputs of the system and incorporate
background knowledge (Hitzler et al., 2022).

Other researchers define artificial intelligence as a system’s ability to interpret external data
correctly, to learn from such data, and to use those learnings to fulfil specific goals and tasks
through relevant adaptation (Haenlein and Kaplan, 2019). The field of artificial intelligence
(Ernst, Merola and Samaan, 2019) encompasses the capability of complex machines to execute
predictions based on extensive data sets. These predictions are particularly relevant in complex
and unstructured contexts (Heath, 2019). Although gaining popularity recently, neural networks
(Linde and Schweizer, 2019) were conceptualised in the 1950s and 1960s, initially inspired by
the human brain's anatomical structure. There is little difference between the antecedents of
neural networks and recent work except for the gigantic availability of both computing power
and available data. Due to the reduction in the computational costs and the rise of cloud
computing, a surge in Al-drive products and services across various domains has happened,
which includes computer vision and natural language processing (Linde and Schweizer, 2019).
Practitioners (PwC) put the differentiator between Al and general-purpose software as the
ability of the intelligent agents to take actions: informational; wellbeing; engaging; predicting
behaviour & demand (Oxborough et al., 2017).

On a meso level, researchers argue (Haenlein and Kaplan, 2019) for the necessity of
demystifying the Al black box as Al permeates organisations even further. AI’s role in
corporate governance and decision-making is becoming increasingly indispensable (Hilb,
2020). The impact of Al on actor collaboration within service ecosystems for value creation
remains an area ripe for further validation (Manser Payne, Dahl and Peltier, 2021). Equally, Al
has become a means for innovation at the digital platform level (Yablonsky, 2020), leading

society and ecosystems towards a realistic Al (Brock and von Wangenheim, 2019). To address
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the black box risks of complex Al models, an explainability-accuracy trade-off needs to be
managed with possible envelopment solutions (Asatiani et al., 2021). Algorithmic decision
making within digital work platforms such as Upwork is non-transparent, forcing digital
workers to adapt and comply (Bucher, Schou and Waldkirch, 2021), a sentiment shared by
public sector workers (Criado, Valero and Villodre, 2020).

New challenges like GDPR? seek to balance the innovation delivered by technologies such as
Al with care for privacy and explainability (Monterossi, 2019; El-Gazzar and Stendal, 2021).
A step towards achieving business benefits for ecosystems would be platforming Al automation
and augmentation (Raisch and Krakowski, 2021), making Al deviate from unexplainable results
(Benbya, Davenport and Pachidi, 2021). The penetration of Al into digital ecosystems, as
evidenced by ontologies-based ecosystem modelling (Biermann et al., 2016) and the use of
digital platform data for machine translation (Brynjolfsson, Hui and Liu, 2019), highlight the
evolving applications of Al. However, concerns over data confidentiality and the credibility of
digital ecosystems persist, requiring a data-driven approach that includes explainable Al to
establish credibility (Livraga and Viviani, 2019). Finally, governmental policymakers
emphasise the critical need for explainable Al to foster trust in digital platforms and ecosystems,

addressing the risks associated with AI’s black-box nature (Pedreschi and Miliou, 2020).

2.9 Explainable Al

Despite their expertise in prediction, black box Al systems suffer from a lack of explanatory
capacity, a gap that explainable Al (xAl) is positioned to fill, thereby enhancing trust and
reducing ambiguity and facilitating human understanding of Al (Barredo Arrieta et al., 2020).
A definition that resonates with the DPE context is XAl aiming to “produce more explainable

models, while maintaining a level of prediction accuracy and enable human users to understand,

5 GDPR is EU wide general data protection regulation
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appropriately trust and effectively manage the emerging generation of Al partners” (Adadi and
Berrada, 2018). Central to xAl is the construction of shared meaning, often facilitated by
intelligent agents through various methodologies like Scoop, Post-hoc and Intrinsic, and
employing tools such as LIME, decision trees or shapely, to name a few. These explanations
could have several other roles, such as transfer of knowledge, learning, persuasion and social
explanation (Miller, 2019). Persuasion is one of the potentially relevant use cases of XAl as it
could directly relate to trust generation and decision analysis. If the explanation aims to generate
trust from a participant (at a system level), persuasion could be used as a vehicle to modulate
agent decisions to generate trust (Miller, 2019). Many of these xAl works have not been
developed due to ethical concerns (Kirchner et al., 2016).

XAl is considered vital for users to effectively comprehend and manage Al results, thus
increasing trust in them. Explanations are necessary for the justification, improvement and
discovery of Al systems (Meske et al., 2020) and can be tailored based on factors like
complexity and model dependency. Human interpretability of Al models is an emerging area
of interest, though current understanding of which models are interpretable by humans is limited
(Lage et al., 2019). This understanding is critical for advancing Al and xAl, including the
development of evaluation taxonomies (Chromik and Schuessler, 2020). In active learning
experiments, XAl has proven to support trust calibration (Ghai et al., 2020). Moreover, in
government context, explainability is anticipated to preserve public trust (Harrison and Luna-
Reyes, 2020), as highlighted within the latest policies (Information Commissioner’s Office and
The Alan Turing Institute, 2020). Empirical studies indicate a user preference for explanation
by example, with methods like LIME being favoured (Jeyakumar et al., 2020), and significant
research in the space is conducted by agencies such as DARPA (Mueller et al., 2019).
Explainability can also supplement situational and source data, aiding in areas like medical

diagnosis (Wang et al., 2019) and concept-based explanations may help counteract human bias
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(Ghorbani et al., 2019). Incorporating measures to accurately gauge feature importance,
cognitive bias and social expectations could influence the broader adoption of these models
(Hooker et al., 2019; Miller, 2019). Yet, the debate continues over the application of explainable
Al, with suggestions to pair it with human-led impact assessments (Hamon et al., 2021).
Progress in XAl design practices (Liao, Gruen and Miller, 2020) includes platforms like Google
Brain’s TensorFlow (Yu et al., 2018), which offers a scalable and flexible interface for
expressing and executing a variety of algorithms, including deep neural network models with
over a dozen use cases (Rucci and Casile, 2005). TensorFlow aims to bridge the gap in training
and the usage needs of neural networks that are critical to xAIl. Most of these learning models
are heavily reliant on the training and inferential dynamics, particularly those based on neural
networks and data-dependent reinforcement learning (Yu et al., 2018). Making these models
more understandable, either low or prime in terms of functionality, is the next step towards
generating trust in these models. Tools like the What-If Tool (Wexler et al., 2020) are open-
source and help develop further human understanding into these models using visual aids and,
unlike traditional Al, do not heavily rely on sample data, making them less cumbersome to
work with.
Furthermore, the increasing interest in explainability, especially with advancements in
generative Al, highlights its importance in elucidating algorithmic decisions and associated data

to stakeholders at various levels.

Figure 8: Google trends interest over time for "Explainable Artificial Intelligence" topic
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Explainable artificial intelligence also has key related concepts that are critical to be called out
(see Figure 9) , and these are vital for establishing context and topic terms adjacency (Adadi
and Berrada, 2018). As a robust tool for reasoning artificial intelligence-based decisions,
explainable artificial intelligence (xAl) can help at varied levels by providing explanations to
justify, explanations to control, explanations to improve and explanations to discover (Adadi
and Berrada, 2018) (Barredo Arrieta et al., 2020). These can be further translated into the key
goals that XAl delivers on: Trustworthiness, Causality, Transferability, Informativeness,
Confidence, Fairness, Accessibility, Interactivity, Privacy awareness (Barredo Arrieta et al.,
2020). This research thesis investigates the aspect of trustworthiness associated with
explainable Al by bringing the concept of trust around artificial intelligence and the effect of
XAl on it. Ontology generally relates to the assumptions made about the nature of reality and
therefore decides how the researcher sees the world in relation to their field (Saunders, Lewis
and Thornhill, 2019). In terms of ontology, XAl methods can be intrinsic by definition hence
model-specific or post-hoc usually model-agnostic and have scope (global or local) (Adadi and

Berrada, 2018).
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Table 7 highlights the key explainability techniques with a distinctive mapping with intrinsic

or post hoc, global, or local scope and if the technique is model specific or agnostic.
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Table 7: Types of explainability techniques. Adapted from Peeking Inside the Black-Box:

Survey on XAI (Adadi and Berrada, 2018) Vol.6, p52152

Post-hoc or Local or Model
Techniques Intrinsic Global Agnostic or
Model Specific

Activation maximization Post-hoc Global Agnostic
Counterfactuals explanations Post-hoc Local Agnostic
Decision trees Intrinsic Global Specific
Decomposition Post-hoc Local Agnostic
Feature importance Post-hoc Global/Local ~ Agnostic
Individual Conditional Expectation (ACI) Post-hoc Local Agnostic
Layer-wise Relevance Propagation (LRP) Post-hoc Global/Local ~ Agnostic
LIME Post-hoc Local Agnostic
Model distillation Post-hoc Global Agnostic
Partial Dependence Plot (PDP) Post-hoc Global/Local  Agnostic
Prototype and criticism Post-hoc Global/Local ~ Agnostic
Rule extraction Post-hoc Global/Local  Agnostic
Rule lists Intrinsic Global Specific
Saliency map Post-hoc Local Agnostic
Sensitive analysis Post-hoc Global/Local ~ Agnostic
Shapely explanations Post-hoc Local Agnostic
Surrogate models Post-hoc Global/Local ~ Agnostic
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2.10 Research questions and hypotheses

Table 8: Research questions and hypotheses

Chapter 2

Research question

RQ1: Using the digital platform ecosystem
model developed in this research, how does
digital platform ecosystem affect the
associated participation outcomes?

RQ2: Using the digital platform ecosystem
model developed in this research, how does
presence of trust affect the associated
participation outcomes?

DPETO model without artificial intelligence
explainability in mediator trust.

RQ3: Using the digital platform ecosystem
model developed in this research, how does
digital platform ecosystem trust involving
artificial intelligence explainability impact
digital platform ecosystem participation
outcomes?

DPETO model with artificial intelligence
explainability influenced digital platform
ecosystem trust mediator.

Relevant hypotheses

HI: Digital platform ecosystem will have positive effect on digital platform ecosystem outcomes
of willingness to transact.

H2: Digital platform ecosystem will have positive effect on digital platform ecosystem outcomes
of network coopetition.

H3: Digital platform ecosystem will have a positive effect on digital ecosystem outcomes of
collaboration.

H4: Digital platform ecosystem’s positive effects on digital platform ecosystem outcomes of
willingness to transact will be mediated by digital platform ecosystem trust.

HS5: Digital platform ecosystem’s positive effects on digital platform ecosystem outcomes of
network coopetition will be mediated by digital platform ecosystem trust.

Heé: Digital platform ecosystem’s positive effects on digital platform ecosystem outcomes of
collaboration will be mediated by digital platform ecosystem trust.

H7: Digital platform ecosystem’s positive effects on digital platform ecosystem outcomes of
willingness to transact will be mediated by artificial influence explainability influenced digital
platform ecosystem trust.

HS8: Digital platform ecosystem’s positive effects on digital platform ecosystem outcomes of
network coopetition will be mediated by artificial influence explainability influenced digital
platform ecosystem trust.

HO: Digital platform ecosystem’s positive effects on digital platform ecosystem outcomes of
collaboration will be mediated by artificial influence explainability influenced digital platform
ecosystem trust.
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Research question

RQ4: How does the digital platform
ecosystem trust without artificial intelligence
explainability differ from those with artificial
intelligence explainability with regards to the
digital platform ecosystem outcomes?

RQS5: Within the digital platform ecosystem
trust outcomes model proposed in this
research, what conditions are meaningful and
necessary?

Relevant hypotheses

H10: Digital platform ecosystem trust when mediated with artificial intelligence explainability
influenced digital platform ecosystem trust is a stronger predictor model of digital platform
ecosystem outcomes in comparison to non-explainability influenced digital platform ecosystem
trust.

H11: Digital platform ecosystem trust mediator is a meaningful and a necessary condition for
collaboration.

H12: Digital platform ecosystem trust mediator is a meaningful and a necessary condition for
willingness to transact.

H13: Digital platform ecosystem trust mediator is a meaningful and a necessary condition for
network coopetition.

H14: Digital platform ecosystem Platform Al is a meaningful and a necessary for collaboration.
H15: Digital platform ecosystem Platform Al is a meaningful and a necessary for willingness to
transact.

H16: Digital platform ecosystem Platform Al is a meaningful and a necessary network
coopetition.

H17: Digital platform ecosystem outcome of collaboration is a meaningful and a necessary
condition for willingness to transact.

H18: Digital platform ecosystem outcome of network coopetition is a meaningful and a necessary
condition for willingness to transact.

H19: Digital platform ecosystem outcome of network coopetition is a meaningful and a necessary
condition for collaboration.

H20: Digital platform ecosystem outcome of willingness to transact is a meaningful and a
necessary condition for collaboration.

H21: Digital platform ecosystem outcome of collaboration is a meaningful and a necessary
condition for network coopetition.
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Research question

Relevant hypotheses
H22: Digital platform ecosystem outcome of willingness to transact is a meaningful and a
necessary condition for network coopetition.
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2.11 Research relevance to cross-paradigm combinative practices and

alignment with IS domain specific thematic advances

Cross-paradigm combinative practices within the information systems (IS) domain refer to the
approach of integrating different research paradigms and methodologies to address complex IS
phenomena. Information systems are multifaceted, often necessitating diverse perspectives and
methods to understand, design, implement, and evaluate them. These practices can lead to more
robust, comprehensive, and nuanced insights than single-paradigm approaches (Rai, 2018). In
the IS field, combinative practices are particularly relevant given the interdisciplinary nature of
the field, which spans technical aspects of computing systems, psychological and social aspects
of human-computer interaction, organisational impacts of technology, and economic and policy
considerations of digital transformations (Rai, 2018).

This review of digital platform ecosystems fits well into cross-paradigm combinative practices
in IS research. The related motivations and potential examples from both theoretical and
methodological perspectives are summarised in Table 9: Cross-Paradigm Combinative
Practices in Digital Platform Ecosystems Domain. This thesis explores the theories of trust
relative to ecosystems and their participants; based on a literature review, it aims to
conceptually understand the existence of 'ecosystem trust' and how this impacts value creation
and ecosystem outcomes. Remaining specific to the IS domain while contributing to their
advancements required understanding the essential DPE constructs from previous thematic
analysis based research (Senyo, Liu and Effah, 2019) in alignment with the IS domains and
their thematic advancements as represented in Table 10: IS Domains Specific Thematic
Advances and their alignment with Digital Platform Ecosystems Constructs. As per the domains

outlined in the table, this research covers the IS Trust domain and the relevance to DPE Trust.
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Additionally, the topic heavily focuses on practitioners' strategies and learning from the digital

economy.
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Table 9: Cross-Paradigm Combinative Practices in Digital Platform Ecosystems Domain. Adapted from Beyond Outdated Labels: The Blending
of IS Research Traditions, MIS Quarterly Vol. 42 No. 1 pp. iii-vi/March 2018 (Rai, 2018)

Cross-Paradigm Combinative Practices in Digital Platform Ecosystems Domain (Rai, 2018)

Non-Paradigmatic Practices

Theoretical Perspective Method

Theoretical Cross-Paradigm Paradigmatic Theory-

Perspective Theoretical Combination Non-paradigmatic Method Combination
Motivation: Boundary conditions definitions, Motivation: Develop, evaluate, and refine paradigmatic

conceptual view of constructs and relationships to gain a theories by application of methods from other paradigms
holistic understanding across paradigms.

17,]

§ Example: Behavioural theories such as those on DPE Example: Combining behavioural theories and other IS

‘c;a boundary conditions to understand DPE effects of DPE  perspectives with methodologies such as text mining

& designs on social indicators such as collaboration and methods , necessary condition analysis etc. to measure

2 underpinning drivers. constructs.

N

=

E‘J Method Paradigmatic Theory-Non-paradigmatic Theory Cross-Paradigm Methods Combination

= Combination

j S

[

a Motivation: Leverage theoretical views from other Motivation: Generating complementary insights by applying
paradigms methods with varying objectives, data requirements and

approaches.

Example: Using DPE related theories with other

behavioural theories on IS domains such as Use, Trust ~ Example: Grounded theory or qualitative clustering to

etc., to develop artefacts and insights. discover DPE concepts and combine with additional
approaches.
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Chapter 2

IS Domains

IS Trust

(Sollner, M., Benbasat,
I., Gefen, D.,
Leimeister, J. M.,
Pavlou, 2018)

IS Control &
Governance

(Saunders et al., 2020)

IS Use
(Burton-Jones, Stein
and Mishra, 2020)

DPE Constructs Proposed

DPE Trust

DPE Control & Governance

DPE Use Cases
(DPE Outcomes)

DPE Artefacts

Relevance to Thematic
Advances
(IS Domain Advances)

Between people and
organisations

Between organisations
Between people and
technology

As a governance/control
means

As a governance context
As a control enabler
(Platform Governance &
Infrastructure/platform
control)

Development of theories

Human aspects of use such as

human coping, emotion
Usage process,
configurations, and
simulations

Relevance to DE
Terminology

(Senyo, Liu and Effah,
2019)

DPE Business Issues:
Participants trust; Value
co-creation

DPE Artefacts: Trust
models

DPE Business Issues:
Trust, security;
Governance

DPE Technical Issues: DE
Platform governance

DPE Artefacts:
Frameworks and theories;
Integration of emerging
technologies

DPE Technical Issues:
DPE Platform design and
architectures

Relevance to
Ecosystems as
structure
constructs
(Adner, 2017)
Links
Activities

Actors

Positions
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2.12 Chapter summary

This chapter conducted a comprehensive investigation into the cross-paradigm combinative
practices within the digital platform ecosystems domain. The chapter began by outlining its
scope and purpose to examine the alignment between thematic advancements in IS domains
and digital platform ecosystem constructs. The literature search strategy and exclusion criteria
were detailed, ensuring adherence to a systematic approach to the review process.

The chapter then delved into the core concepts of digital platform ecosystems, summarising the
body of knowledge. The literature concerning ecosystems and their definitions was then
synthesised, providing readers with a foundational understanding. The organising principles of
digital platform ecosystems were explained in further detail, explaining the underlying
mechanisms that drove their functionality.

As the chapter progressed, the focus shifted towards the critical themes of trust within digital
platform ecosystems. The concept of trust in the context of digitalisation was explored,
highlighting its role in the modern technological landscape. Thereafter, the relationship between
artificial intelligence and trust was analysed, offering insights into how AI impacted
establishing and maintaining trust in digital platform ecosystems.

Furthermore, the chapter examined the nexus of artificial intelligence and explainability. The
role of explainability in fostering user trust and comprehension of Al-driven processes within
digital platform ecosystems was emphasised.

Overall, this chapter provided an all-encompassing view of the current knowledge regarding
cross-paradigm combinative practices in the digital ecosystems domain. It synthesised diverse
sources of literature to present a cohesive understanding of topics ranging from the foundational
concepts of digital ecosystems to the nuanced interplay between artificial intelligence, and trust.

Through this comprehensive review, the chapter laid the foundation for the subsequent
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exploration of emerging trends and potential future directions in this discipline and presented

the key research questions and related hypotheses for this thesis.
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3 Methodology

“Research is any conscious premeditated inquiry — any
investigation which seems to increase one’s knowledge of a
given situation.”

—  Herbert Goldhor

The methodology chapter is the backbone of this research thesis as it focuses on outlining the
systematic approach to address the research questions and objectives. The strategies and
techniques chosen to conduct this study provide a comprehensive roadmap for the research
process. This chapter delves into the various vital components underpinning this study's overall
methodological framework. These include research philosophy, design, methods, sampling
techniques, data collection instruments, procedures, data preparation, analysis procedures, and
considerations of validity, reliability, ethics. Each element contributes to the rigour and
credibility of the research outcomes and provides insights into the rigour and integrity of the
study’s approach. This also establishes credibility and impact and ensures that the findings are

insightful and trustworthy.

3.1 Research methodology

As a general plan towards answering the key research questions, it was critical that this research
design covered all elements required. To align with the research design development
framework, it followed the research onion (Saunders, Lewis and Thornhill, 2019), a natural
progression from the selection of philosophical approaches and the approach to theory

development (see Figure 11).
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Figure 11: The research onion adapted from Saunders, Thornhill, & Lewis, 2019 p174

From a methodological choice, this research used a quantitative research design in alignment
with positivism, using a highly structured data collection approach (Saunders, Lewis and
Thornhill, 2019). For this exploratory research, a quantitative approach was chosen instead of
a qualitative one as a quantitative approach can be beneficial in establishing patterns,
frequencies, and potential relationships within a dataset about which little is known.
Additionally, a quantitative approach in research is employed primarily for its ability to provide
objective measurements and produce results that are statistically reliable and generalizable to a
broader population (Creswell, 2014). The nature of the research questions guided the choice of
quantitative methodology alongside the aforementioned intended outcomes of the study,

including the availability of the sources of data.
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This research maintained a mono-method quantitative stance in this study as it used a single
survey design based data collection technique, also maintaining the key characteristics of
quantitative research where:

¢ Remained independent from those who were being researched

e Referring participants as respondents

e Study examined relationships between independent and dependent variables

e Using probability sampling to ensure there is generalisability

e Using highly structured and rigorous data collection instruments and methods

e Results are collected in numerical and non-numerical as well as standardised formats

e Using advanced statistical and modelling techniques for data analysis, PLS-SEM and

NCA

e Interpreting statistical results and using them for the derivation of results
Employing a mono-method quantitative approach, where a single quantitative method is
utilised throughout offers several advantages. This ensures consistency in data collection and
analysis, enhancing the reliability of the findings. Compared to other quantitative approaches,
these can provide a more comprehensive understanding of the phenomenon under investigation
by leveraging a combination of data sets. Prolific platform was utilised to source research
survey participants and further described in the below sections of this chapter.
Explanatory in nature, this study aimed at answering the key relationships between the digital
ecosystem value drivers such as Al, the associated outcomes of willingness to transact,
collaboration and network coopetition and how it is mediated by trust generated through
explainable artificial intelligence techniques. This research used a survey strategy not just
because of its popularity in the business and management research, but because of its ability to
collect specific variables which were critically required to test the hypotheses defined for this

research. It also helped gather data as a snapshot in time, conducting a cross-sectional study.
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For this research, a step by step research methodology was followed. This methodology was
developed using the work of Churchill (Churchill, 1979). Although set in the context of market
research this methodology not only provides a suggested procedure for developing better
measures but serves as a basis for a methodological way to conduct complex research projects
requiring and including multiple variables. This step-by-step methodology was then
operationalised during the various phases of the research — initial literature review phase,
systematic literature search, data collection instrument design, pilot study, refinement based on
the pilot study followed by final data collection, cleansing, analysis, hypothesis testing and
reporting of the findings.

The pilot study was conducted on the Prolific platform with a survey designed on the Qualtrics
survey platform. There were a total of 40 respondents included in the pilot study, these
respondents were balanced with a 50/50 percent distribution criteria across male and females.
Pre-screening criteria was applied, with finance employment-sector and industry selection
through the Prolific platform. The pilot study respondents were located mostly in the UK (27
respondents) and the some in the USA (12 respondents) and ranged from organisations of
varying sizes, with 48% respondents from organisations with 1000 or more employees and
overall, 3/5™ of the pilot study respondents working for a large organisation in financial services
(with 500 or more employees). Over half of the pilot study participants were digital platform
ecosystem end-users in the financial services domain. 63% of the pilot study participants agreed
that digital platform ecosystems exhibit black box behaviour. When asked about the role of
artificial intelligence in digital platform ecosystems, 80% of the pilot study respondents agreed
that Al is an enabler of the digital platform ecosystem. Furthermore, 88% of these respondents
agreed that explanations foster trust within digital platform ecosystems, with 3/4™ agreeing that
digital platform ecosystems employ Al enabled decision making. The key outcomes of the pilot

study were around the validation of the personas of the participants, validation of the role of Al
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within the context of digital platform ecosystems, validation and quantification of the Al
associated black box issues and the issues of trust regarding Al within digital platform
ecosystems. As an additional outcome of the pilot study, the PLS-SEM model was further
refined to introduce higher order digital platform ecosystem construct and removal of the
moderator construct and related measurement items. Additionally, the research process
framework by Peffers (Peffers et al., 2007) has relevance to this research, as this research is
oriented towards creation of successful artefacts — in this case a new validated research model.

See Figure 22: The DPETO (Digital Platform Ecosystem Trust Outcomes) model.
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Figure 12: Research methodology process. Adapted from (Churchill, 1979; Peffers et al., 2007)
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3.2 Research design

As discussed in the previous section, this research study follows a quantitative research strategy.

On this basis, the stages of the quantitative research design incorporating a PLS-SEM and NCA

methodologies include the following (Henseler, Ringle and Sarstedt, 2015; Dul, 2016; Hair et

al., 2017):

1. Conceptual framework development grounded in theoretical underpinning and existing
literature

2. Hypothesis formulation, positing relationships between variables

3. Operationalizing constructs, ensuring measurement variables are established

4. Data collection in accordance with the constructs and scales

5. Data preparation where the collected data is cleaned and validated

6. PLS-SEM analysis, where the hypothesised model is analysed to estimate relationships
and asses the predictive power of the model

7. NCA analysis to explore necessary conditions in the data set that much be present to
achieve a desired outcome

8. Interpretation of results to draw conclusions about the relationships and conditions
within the data

9. Reporting of findings

Details about each step are further discussed in the sections below. This overall research design

is aligned with the research methodology process described in the section above. Figure below

presents this research design in a visual manner.
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3.3 Research philosophy

Referring to a system of beliefs and assumptions towards the development of knowledge, the
philosophical underpinnings with regards to this research were aligned. Making a number of
assumptions as this research progressed through every stage, including those pertaining to the
research realities or ontological assumptions, about human knowledge or epistemological
assumptions and about the researchers’ own and how those values influence the process (Burrell
and Morgan, 2016). These assumptions also play a critical role in the way researchers formulate
the research questions, select the use of methods and how findings are interpreted (Crotty,
1998). But there is not one best philosophy that fits in the discipline of business and
management research and often it is a mere reflection on one’s own beliefs and assumptions
with regards to the key philosophies and the research design undertaken (Tsoukas, Knudsen
and Press, 2003).

From an ontology (nature of reality) perspective, a realist view independent from the research
is aligned with the philosophy. From an epistemological (acceptable knowledge) position point
of view, it aligns with ‘positivism,” using existing theory to develop hypotheses that can be
further proven or disproven via relevant analysis of related data. Staying as far detached as it
can from the research and maintaining a value free independent view so as not to instigate any
influence on the findings, thus remaining external to the data collection process (Saunders,
Lewis and Thornhill, 2019).

Positivist view entails a typically deductive and very structured methodology whereas in the
case of this research, it follows an abductive approach, and a quantitative method of data
analysis. Abduction, or abductive reasoning in research, is an approach that begins with an
observation or set of observations and then seeks to find the simplest and most likely
explanation. Figure 14 describes the abductive research process and Figure 15 describes the

abductive process for this research. This process, unlike deduction or induction, does not start
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with a hypothesis or theory but rather with surprising facts or puzzles that the researcher aims
to explain. Abductive reasoning generates new hypotheses and theories by inferring the most
likely explanations for the observed phenomena (Saunders, Lewis and Thornhill, 2019). In
abductive reasoning within research, the objective is to utilise known factors to formulate
hypotheses that can be empirically tested and are potentially generalizable, emerging from the
interplay between specific and general facts. This reasoning approach mandates that data
collection serves an exploratory function, aiming to unearth themes and patterns that conform
to an established conceptual framework and are subject to subsequent empirical testing.
Theoretically, abduction is aligned with the generation or refinement of theory, allowing for the
integration of existing theories where relevant and the development or alteration of new theories

as necessitated by the data (Kovacs and Spens, 2005; Saunders, Lewis and Thornhill, 2019).
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Figure 14: The abductive research process. Adapted from (Kovacs and Spens, 2005)

This research also follows an advanced two stage quantitative statistical analysis methodology,
beginning with a partial least square structural equation modelling (PLS-SEM) (Hair et al.,
2017) analysis followed by conducting necessary condition (NCA) analysis (Dul, 2019). This
research aligned with the guidelines for the combined usage of PLS-SEM and NCA, that

enabled the exploration of hypothesis following both a sufficiency logic and necessity logic
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(Richter et al., 2020) . Usage of PLS-SEM and NCA as a blended approach, complements the
advanced methods of PLS-SEM and checks for robustness (Hair et al., 2021). There are several
benefits of using this PLS-SEM and NCA multimethod approach. The combined PLS-SEM and
NCA approach delivers value through combining varied views on causality and helping
researchers further their understanding of theoretical relationships underpinning the research
constructs, adding clarity through differentiation of the related causal logics (Richter et al.,
2020, 2021). Recent published research in non IS domains have exhibited use of this combined
methodology of PLS-SEM analysis followed by NCA, opening up opportunities to adopt this
approach in IS domains (Shoukat et al., 2023). This combination delivers practical value as
researchers use PLS-SEM to identify factors producing best outcomes and NCA to identify
factors critical to achieve a particular outcome, the must-haves, and should-have factors for
asserting practical implications.
Assuming that there is a ‘certain’ reality, as positivists, the necessary assumptions and
hypotheses were formulated and tested empirically, generalising the results with broader
implications that extend beyond the defined research boundaries. This thesis focuses on a PLS-
SEM and NCA within the positivist framework (Dul, 2019), assuming that:

e This research has tried to capture reality as it is

e Selected a dataset that represents this reality

e Have undertaken measurements to quantify the properties of the selected data

e Have considered and applied falsification when testing the formulated hypotheses

e Have proposed implications and generalisations that are beyond the selected data set
As highlighted above, the approach to theory development is abductive reasoning which begins
with observed surprising facts (Ketokivi and Mantere, 2010), such as digital platform
ecosystems outcomes of willingness to transact, collaboration and network coopetition in this

case. Abductive approach is applicable also because the data was collected to explore the related
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phenomenon associated with the digital platform ecosystem, trust and artificial intelligence in
the platforms and identify related themes and patterns. This research then used this data to create
a novel ‘Digital Platform Ecosystem Trust Outcomes’ — the DPETO framework which was
further tested through survey based data collection instruments analysed with PLS-SEM (Partial
Least Square — Structural Equation Modelling) and NCA (Necessary Condition Analysis)
methods of analysis. One can argue that this research thesis does not take an abductive approach
in its purest form but neither does it fit the charter for a prescribed deductive approach.
Conversely, if a deductive approach is considered in the context of this research, it remains

insufficient and only conveys a sense of incompleteness of the research.

66



Chapter 3

E Phase 1
2 (0) Prior theoretical
é knowledge
'§ Literature review & initial
§ DPE conceptual framework
g \
Gy N\
© AN
~ N
Phase 1 %
- (1) Deviating real-life
B observations
% Exploratory phase of
43} DPE, Trust, Al themes

The abductive research process for this research

Phase 1

(2) Theory matching
Refinement of DPETO
framework

Phase 3

(6) Application of conclusions

Creating an understanding of
Phase 2 Phase 3 __— trust in digital platform

(3) Real-life observations
Pilot testing of the first DPETO
Framework with PLS-SEM
analysis

Phase 2

(4) Theory suggestion (final
conclusions: H/P)

Final DPETO framework and
model creation

(5) Real-life observations ecosystems and effects on DPE
Final DPETO framework PLS- ~ outcomes

SEM analysis and NCA

analysis

Figure 15: The abductive process for this research
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3.4 Population and sampling

In line with the research questions and objectives of measuring the effects of Al explainability
in financial services digital platform ecosystems required to select a data set and hence aligning
the research strategy to a sampling strategy to achieve statistical generalisability. As the
research was being very focused, it was closer to the probability sampling as a technique as it
required each selected case’ probability to be known and equal in nature, which in turn helped
to make statistical inferences from the sample data collected, in turn helping the answer the
research questions and fulfil the research objectives of this research. This research used ‘simple
random’ (Saunders, Lewis and Thornhill, 2019) sampling technique which involves selecting
randomised samples from the dataset. This was the most suitable sampling technique given that
a feasible sampling frame with target population was available, and it was not dispersed across
a large geographical area.

The target population for this digital platform ecosystem quantitative study was predominantly
located across the United Kingdom (UK) and United States of America (USA). Thereafter,
applying a balanced distribution criterion meant that a balanced distribution for this study was
achieved, evenly distributing the male and female participants. The platform of choice
“Prolific” at the time of running the study did not provide the researcher with an option to
distribute across non-binary genders. This study was made more inclusive by including this as
a question within the survey and captured this additional participant attribute. This research also
applied several pre-screen criterions to the available pool of participants to ensure that the
participants were relevant to the digital platform ecosystem in the financial services domain.
These pre-screen criteria are further highlighted in Table 11. Apart from the pre-screen criteria
that was available to the researcher from Prolific, further qualifying were asked (18 year

participant consent) along with clarifying questions (requesting participants to describe the
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financial services digital platform ecosystem they are experienced in) within the first few

sections of the survey questionnaire (see Appendix A).

Table 11: Participant pre screening

Criteria

Employment-Sector

Industry

Computer Programming

Previous Studies

Cryptocurrency
Exchanges

Details

Finance

Finance and Insurance

Yes, No

Exclude participants from
previous studies

Binance, Coinbase,
Kraken, Crypto.com,
Revolut, Gemini, FTX,
KuCoin, Gate.io0, Bitfinex,
Other, I do not own any
cryptocurrency

Pre-Screener Question

Which of the following best
describes the sector you primarily
work in?

Which of the following categories
best describes the industry you
primarily work in (regardless of
your actual position)?

Do you have computer
programming skills?

This screener will exclude all
participants from the selected
studies regardless of their
submission status. Please note this
list only includes studies which
are completed. Read about
preventing certain participants
from accessing your study.

Which of these cryptocurrency
exchanges do you use?

To compute the sample size N, this research referred to the a priori power analysis procedure

(Faul et al., 2007). In a priori power analysis, the sample size is calculated as per the function

of the required power level (1- B), prespecified significance level alpha and the population size

effect size is to be detected with probability 1- B. Other methods of sample size calculation in

the application of partial least square structural equation modelling include the rule of the 10,

which indicates that the sample size should be greater than ten times the number of structural
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paths directed at a particular construct (Hair et al., 2017). This rule only provides a rough
guideline to the researchers and therefore, considerations should be made against the type of
study, model and other data related characteristics (Marcoulides and Chin, 2013). This research
therefore followed the power analyses approach based on the part of the model with the largest
number of predictors (Hair et al., 2017). It then calculated the number of samples, indicating
the required effect size > values of 0.15 which indicates a medium effect of an exogenous
construct on an endogenous construct (see Figure 22). This configuration of G*Power (Faul et
al., 2009) provided us an output of the required total sample size of 119. Further to this, a graph
of total sample size vs. power was plotted, exhibiting that for a power of 0.95, a total of 119
respondents are required (see Figure 18: Graph of total sample size vs power). Additional to
the output shown in numerical format, G*Power also displays the central and noncentral test

statistic distributions, alongside the criterion and the respective error probabilities.

Type of power analysis

A priori: Compute required sample size - given a, power, and effect size %)
Input parameters Output parameters

Determine Effect size f* 015 Noncentrality parameter A 17.8500000

a err prob 0.05 Critical F 2.6834991

Power (1< err prob) 0.95 Numerator df 3

Number of predictors 3 Denominator df 16

Total sample size 19

Actual power 0.9509602

Figure 16: G*Power A priori power analysis configuration
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Figure 17: Central and noncentral distributions

Table 12: Protocol of power analysis

Analysis:
Input:

Output:

F tests - Linear multiple regression: Fixed model, R? deviation from zero

A priori: Compute required sample size
Effect size 2 =0.15

a err prob =0.05
Power (1-f err prob) =0.95
Number of predictors =3
Noncentrality parameter A =17.8500000
Critical F =2.6834991
Numerator df =3
Denominator df =115

Total sample size =119
Actual power =0.9509602
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F tests - Linear multiple regression: Fixed model. R? deviation from zero
Number of predictors = 3. a err prob = 0.05. Effect size f2= 0.15
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Figure 18: Graph of total sample size vs power

3.5 Research setting

This quantitative exploratory research was focused on participants located primarily in the UK
and USA at the time of completion of the study survey. The biggest challenge for this research
was to find the participants who have the specific skills and background required for the purpose
of this study. To mitigate the challenge of finding the relevant participants for this research, it
considered three main platforms, Amazon Mechanical Turk (MTurk), CrowdFlower (CF) and
Prolific Academic. To clarify, these platforms are not examples of digital platform ecosystems
referenced in this study, instead, are platforms that can be used to source participants or
respondents for survey based and other types of studies. The most relevant used platform in the
context of studies on explanations pertaining to artificial intelligence was MTurk, utilised for
recruiting participants for experimentation (Ghai et al., 2020). However, it has been found that
MTurk has exhibited participant non-naivety and dishonesty, and participants on Prolific
Academic produced data quality higher in comparison to other platforms (Peer et al., 2017) as
well as high diversity. Data quality is critical in the context of sourcing research participants
using online platforms, with regards to aspects such as dishonesty, comprehension, and

attention. Prolific provided high data quality on all measures whereas studies have found MTurk
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to show low data quality in comparison (Peer et al., 2022). Therefore, the researcher proceeded
with running the participant sourcing on the Prolific platform, which is being increasingly used
by researchers from a diverse set of recognised academic and professional institutions.
Participants were compensated directly by the platform according to their estimated study
completion time, taking a median time of 11 minutes and 26 seconds. For this study, there were
a total 1597 eligible participants after applying the pre-screening criteria from a total participant

pool of 121,250 at the time of publishing this study on the Prolific platform.

3.6 Data collection instrumentation design and procedure

For this research study, the researcher developed a questionnaire, ensuring that the response
rate, reliability, and validity of the data (Saunders, Lewis and Thornhill, 2019) by ensuring:

e Design of individual questions

¢ Questions are presented optimally and appear with visual clarity

e Accompanies with explanations aligned with the purpose

e Planned and executed carefully and managed carefully upon receiving the completed

responses

These questionnaires were self-completed, distributed to the respondents via the Prolific
platforms electronically. Pre-screened respondents on the Prolific platform accessed the
questionnaire through a browser hyperlink on their computer. The researcher acknowledges the
blurring of the devices, but limited the respondents to complete the questionnaire using a
computer or a tablet device as this was critical to the way the questionnaire appeared on multiple
devices (Kozinets, 2015). Participants were given a description of the study and the
expectations.
Prolific platform allowed the participants to be automatically routed to the questionnaire which

was hosted on Qualtrics online survey platform provided by Henley Business School,
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University of Reading. This research used Qualtrics to create the online survey questionnaire
for this PLS-SEM based study aligned with other similar research studies which used PLS-SEM
analysis and conducted the survey through Qualtrics to collect respondent data (Lee and Hallak,
2018; Herjanto, Amin and Purington, 2021; Torres-Moraga et al., 2021).
Each participant on the Prolific platform has a unique ProlificID to track participation aligned
with the Prolific participant profile. This research additionally added specific configuration

parameters required by Prolific to integrate the survey with Qualtrics (see Figure 19).

How to record Prolific IDs

To link answers in your survey tool to participants in Prolific, you'll need to set up your survey tool to record our participants' unique Prolific IDs.

This enables you to match our participant demographic data with their answers. If you receive a poor quality submission, you can also reject it in our platform.
What is the URL of your study?
4

ow do you want to record Prolific IDs? (Select an option below for instructions)
How doy t t d Prolific IDs? (S low f

I'll add a question in my study o [I'lluse URL parameters | don't need to record these

To link answers in your survey tool to participants in Prolific, you'll need to set up your survey tool to record our participants' unique Prolific IDs.

Check out our integration guide instructions for the most commonly used survey tools.

Prolific ID | PROLIFIC_PID Study ID ‘ STUDY_ID ‘ Session ID | SESSIONCID Configure parameters

Figure 19: Prolific - Qualtrics survey configuration

To confirm the respondents’ completion of the Qualtrics survey study, Prolific platform
required the participants to enter a unique completion code to record their completion. The
researcher chose the option to provide the completion code at the end of the survey
questionnaire which was then manually copied and pasted by the participants to confirm the
completion of their study participation (see Figure 20). This survey code was built within the
questionnaire designed on Qualtrics platform. Data was recorded and managed from within the

Qualtrics platform and was available to be downloaded in multiple formats supported by
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statistical analysis platforms such as in Microsoft Excel supported formats and CSV (comma

separated values) format.

How to confirm participants have completed your study

When participants start your study they will leave the Prolific app. When they return, we need to capture a unique Completion Code to prove they completed
your study.

Read more about study completion [£

How do you want to confirm participants have completed your study? (Select an option below for instructions)

I'll redirect them using a URL o 'l give them the Completion Code to copy & paste

Completion code
As a last step, give participants this Completion Code to manually enter on Prolific when they finish the study.

Submissions will be: Add action

Code for participants:

Figure 20: Participation confirmation code

3.7 Data preparation

Data was exported from Qualtrics into CSV format and eliminated incomplete responses. The
researcher received a total of 333 completed responses from 535 responses that were recorded
on Qualtrics but not completed by the respondents. This data set was then imported into RStudio
Workspace and was cleaned to remap the Qualtrics questions to variable codes. Furthermore,
the data set was transformed to numerical data and missing values were coded to -99 (Hair et
al., 2017). Questions answered in the Qualtrics survey were a combination of Likert scale 7
point, Likert scale 5 point, yes and no, multiple choices and open ended text entry questions.

For PLS-SEM analysis of the data variable questions were answered on a 7 point Likert scale.
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3.8 Measurements development

The researcher designed the research instrument from pre available scales used in previous
related studies and other measurement items that were found through the extensive literature
review process. The research instrument contains a total of 92 variables which include a
combination of indicators used to measure the demographics and other information. Of this,
there were a total of 43 reflective scale indicators. Eight of these indicators measured the
independent construct of digital platform ecosystem higher order, second order construct and
respective sub-constructs of digital platform ecosystem value creation and digital platform
ecosystem platform Al 19 indicators measured the independent construct of digital platform
ecosystem trust. Three indicators measured the dependent construct of willingness to transact,
three indicators measured the dependent construct of network coopetition, and 10 indicators
measured the dependent construct of collaboration. All these indicators were measured on a
seven point Likert scale, accommodating for greater variation versus a five point Likert scale
(Lietz, 2010).

It was found that there were not enough research studies in this domain and hence there were
no readymade scales that could be leveraged in this research. Using the appropriate guidelines,
this research leveraged theory and availability of constructs where appropriate and developed
new scales to measure these constructs (Mackenzie, Podsakoff and Podsakoff, 2011; Boateng
et al., 2018; Pillet et al., 2023) . This research was able to leverage some of the predeveloped
scales for constructs such as willingness to transact, network coopetition and collaboration,
however, these required adjusting to make them relevant to this research. The respondents were
signed-posted appropriately for them to be guided towards answering the questions associated
with the measurements items. For a detailed list of measurements for each construct, see Table

13.
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Collaboration

Independent

Trust

Construct Name
Dependent variables

Network Coopetition

Willingness To Transact

Variables

Digital Platform Ecosystem

Platform Al

Value Creation

Indicators

Three reflective indicators
measured on a seven point
Likert scale
Three reflective indicators
measured on a seven point
Likert scale
Ten reflective indicators
measured on a seven point
Likert scale

Construct is a higher order
(second order) construct,
eight repeated indicators of
the two first order constructs
as below.

Five reflective indicators
measured on a seven point
Likert scale

Three reflective indicators
measured on a seven point
Likert scale

Nineteen (19) reflective
indicators measured on a
seven point Likert scale

Measurement development
rationale

(Lascaux, 2020)

(Bhattacherjee, 2002)

(Pathak, Ashok and Tan,
2020)

(Bonardi et al., 2016)

(Das, 2020)

(Steinbruch, Nascimento and
de Menezes, 2021)
(Lascaux, 2020)

(Adner and Kapoor, 2010)
(Adner, 2017)

(Jacobides, Sundararajan and
Van Alstyne, 2019)

(Gamito, 2017)

(Di Porto and Zuppetta,
2021)

(Hein et al., 2020)

TIO: (Bhattacherjee, 2002)
HCTM: (Gulati, Sousa and
Lamas, 2019)

The Digital Platform Ecosystem variable in this research conceptual model was examined as a

second order construct (see Figure 4: The DPETO conceptual model). This is due to the

complexity of the construct and hence the operationalisation at the higher level of abstraction

(Hair et al., 2017). As per Hair et.al, higher order models often involve testing second-order

structures that contain two layers of components. Digital platform ecosystem in this research is
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defined at different levels of abstraction, represented by first order components Platform Al and
Value Creation that capture the attributes of the digital platform ecosystem. This modelling
approach as per the guidelines, leads to more parsimony and reduces model complexity and

guidelines were followed. (Hair et al., 2017).

3.9 Data analysis procedure

The PLS-SEM method of analysis in this research was used as it enabled this research to
estimate the digital platform ecosystem model (including its complexity and associated
constructs indicator variables and paths) without the need of distributional assumptions on data
(Hair et al., 2019). The use of PLS-SEM as a method of analysis for this research focuses on
testing a theoretical framework from a prediction perspective. This includes the research
objective to better understand the way established theories in the digital platform ecosystems
and platforms trust are evolving in complexity and require a modern method of analysis for
conducting exploratory research for development of theory. The causal-predictive approach to
structural equation modelling element of PLS-SEM was another reason to choose this as
method of analysis as it emphasises prediction in estimating statistical models designed usually
for causal explanations (Hair et al., 2017).

This research uses PLS-SEM method of analysis as distribution is of concern along with the
normality of data. Furthermore, the PLS-SEM method of analysis provides latent variable
scores that can be used for follow-up analysis. This research used these for NCA (necessary
condition analysis) analyses in combination with PLS-SEM analysis (Richter et al., 2020).
SmartPLS software was used for examining the proposed Digital Platform Ecosystem Trust
Outcomes model (DPETO model) (Hair et al., 2017). This model was analysed to assess the
effect of explainable artificial intelligence on trust, by comparing two models with xAI and

without XAl in the trust mediator. Similar research studies have analysed models with PLS-
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SEM techniques and measured associated mediation effects of multiple predictors of mediation
(Cheah et al., 2019). Furthermore, these studies have employed an in-sample prediction (model
selection criteria) and out-of-sample prediction (PLSPredict) to understand reality (Cheah et
al., 2019). This research took a similar approach and compared the two models to measure
mediation effects, in-sample and out of sample model comparison criteria to answer the
research hypotheses.
Following the reflective measurement model assessment including the loadings, Cronbach’s
alpha, composite reliability rhoc / rho. , AVE and HTMT, this research carried out the
structural model assessment VIF values, explanatory and predictive power, path coefficient
significance and relevance as well as model comparisons (Hair et al., 2019).
This research takes an innovative approach to analysis by extending the analysis of PLS-SEM
by combining it with a relatively less known and newer approach of necessary condition
analysis (NCA) (Dul, 2019). NCA enabled this research to be able to explore and validate
hypotheses by following a sufficiency logic and necessity logic (Richter et al., 2020). This
combined usage of the two methods of analysis enabled us to identify the must-have factors
that were required for the digital platform ecosystem outcomes in accordance with the necessity
logic and the additive sufficiency logic (Richter et al., 2020). As per the guidelines (see Figure
21) the latent variable scores were transferred to a new datafile in R where the R package for

NCA was used to run the NCA.
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PLS-SEM NCA

Indicator 1

Use the latent
Indicator 2 L variable scores
from PLS-SEM

Reflective

construct

Indicator 3

Figure 21: Constructs/indicators to be tested in NCA (adapted from (Richter et al., 2020))

To expand on the current body of knowledge on digital platform ecosystems and how artificial
intelligence explainability affects trust and related digital platform ecosystem outcomes, this
research tested a combination of hypothesis and the related model (the DPETO model)
theorised in this research (see Figure 22: The DPETO (Digital Platform Ecosystem Trust

Outcomes) model).
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Figure 22: The DPETO (Digital Platform Ecosystem Trust Outcomes) model
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3.10 Validity and reliability

Generally, there is a potentially large gap between the hypothesised concepts that are sought to
be measured by researchers and the measurement constructs that are employed for that purpose
(Rossiter, 2011; Rigdon, 2012). This gap warrants for the appropriate reliability and validity
assessments to be conducted by leveraging multiple criteria, in case of this research, to evaluate
the reflective measurement models (Hair et al., 2017). Additionally, emphasis should be made
on the content validity of the measures and the extent of representation of the domain of the
construct being measured (Bollen and Lennox, 1991) . Furthermore, this research utilised a

PLS-SEM analysis to establish the composite reliability (Hair et al., 2017).

3.11 Ethical considerations and assurances

This research conforms to the ethical considerations as prescribed by University of Reading,
research ethics guidelines on ‘Data Protection and Research’ and ‘Data Management Planning.’
To stay compliant, this research followed all requirements set forth in the guidelines and all
ethical requirements were adhered to and followed in this research study. Researchers requested
appropriate consent from the participants, participation was voluntary, data collection ensured
privacy, and the relevant consent forms were provided to the participants at the beginning of
the study (see Appendix A). All participants were sourced from Prolific platform and were pre-
vetted and pre-screened for age limitations, background experience and other demographic
data.

Results, as discussed in the results and discussion section of this research thesis, should be
considered alongside potential bias associated with the interpretation of theoretical definitions
and their application in conceptual model development for the purpose of this exploratory
research study. Results should also be viewed with a potential for bias associated with the
participant demographics and representation of the participants’ self-elected experience. This
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research was limited to participation from the UK and USA, and this can be further extended
to study the proposed phenomenon over a more global and geographically dispersed
demographic participation constitution. Furthermore, as per the recent elements in the areas of
technological capabilities associated with this research, this research model can be extended to
be studied over a period in a longitudinal manner to understand the effects of artificial
intelligence explainability on trust in digital platform ecosystems over a longitudinal study

period.

3.12 Chapter summary

This chapter provided a detailed overview of the methodology employed in the research,
illuminating the steps and decisions that guided this study.

The chapter began by discussing the chosen research philosophy, which established the
philosophical stance of the study. This research philosophy directed the approach to knowledge
and reality and ultimately highlighted how it influenced the research design and methods for
this research. Moving forward, this chapter elaborated on the selected research design and
methods. It also detailed how the study followed an advanced quantitative data analysis
approach, justifying the selection based on the research questions and objectives. The
procedures employed, including surveys and associated measurement instruments were
outlined, and explained how the selected methods aligned with the research goals. The chapter
also shed light on the decisions made regarding population and sampling. It also provided
clarification on the study's target population, along with the criteria for inclusion and exclusion,
and expanded on the sampling technique adopted. The rationale for selecting a specific
sampling strategy was rooted in its relevance to the research scope and objectives. Additionally,
insights were provided into the research setting, describing the context in which the study took

place, highlighting how the setting influenced data collection and the overall research process.
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The chapter also discussed the details of data collection instrumentation and procedure,
explaining the tools and instruments employed to gather data. The procedures followed during
data collection were also outlined, emphasising on consistency and replicability. To ensure the
reliability and validity of the findings, the approach to data preparation was discussed by
detailing the steps to clean, organise, and pre-process the collected data which is necessary to
facilitate an accurate analysis. With regards to the measurements development, this explained
how the variables were operationalised, scales were developed, ensuring the
comprehensiveness and relevance of the measurement items to the research questions. As the
data analysis procedure is a crucial aspect of this research, the methods and techniques
employed to analyse the collected data, along with other combinations that were utilised, were
further explained. This chapter also highlighted the thoroughness of the approach in developing
meaningful conclusions from the data analysed presenting the research hypotheses that guided
this study. These hypotheses articulated the expected relationships that the study aims to
validate. The chapter additionally detailed the ethical considerations and assurances that

governed this research.
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4 Analysis and findings

“Errors using inadequate data are much less than those using
no data at all”
—  Charles Babbage

This chapter provides the details of the research findings through the analysis of the data
collected for this research. This chapter includes a comprehensive exploration of the research's
core components, aiming to uncover the hidden insights within the data. Additionally, this
chapter presents a holistic view of the research outcomes by analysing response rates, delving
into descriptive statistics on survey respondents, performing PLS-SEM analysis, analysing the
conceptual DPETO model path relationships, and evaluating the model measurements,
providing details on the model selection criterion and other results. Furthermore, this chapter
provides an in-depth assessment of various aspects of the PLS-SEM analysis such as internal
consistency reliability, convergent and discriminant validity, multicollinearity, and testing for
direct and mediated relationships. This chapter also details the process of applying the model
selection criterion, prediction assessments, and the integration of Necessary Condition Analysis
(NCA) with PLS-SEM analysis techniques. The chapter also provides the results of the analysis

of the research hypotheses and provides explanations of their significance or insignificance.
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Stage 1: PLS-SEM Analysis

Stage 2: NCA Analysis (Set A & Set B)

Digital Platform Ecosystem Trust Outcomes (DPETO) Model
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Platform
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Transact
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Figure 23: Analysis approach and stages
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4.1 Response rates

This study targeted professionals who were experienced in the domain of financial services and
were aware of the significance of a digital platform ecosystem in the financial services domain
and context. This population sample was made up of a combination of personas that the
participants self-identified with — digital platform ecosystem end users, digital platform
ecosystem participants and digital platform ecosystem owners, also see 3.5 above. Prolific
platform, after the application of the relevant filters, narrowed the eligible participants to a total
of 1597 out of the 120,722 participants that matched the survey without applying the pre-
screening criterion. Of the eligible participants, 535 respondents attempted the survey. Of the
535 responses received, 333 responses were complete and were selected to be included in this
study. A high response rate helps with the reduction of non-response bias and also that the

sample is representative (Groves et al., 2008).

4.2 Descriptive statistics

The responses received from 333 participants who provided the complete responses to the
survey were broadly categorised into three main categories from a digital platform ecosystem
perspective, and self-identified as one of the three personas defined at the beginning of the
survey:

1. Digital Platform Ecosystem Participants

2. Digital Platform Ecosystem Owners

3. Digital Platform Ecosystem End-Users
The respondent sample analysed for this research includes a broad range of participants,
representing a diverse age group, sectors that they work in and educational and organisational
background. The diversity in the respondent group helps researchers combine the causal power

with the generalizability of population base samples, the approach followed by this research.
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However, this should be combined with considerations where a variety of samples are utilised
in order to advance knowledge, especially in scientific domains (Mullinix et al., 2015).
Following the guidelines of generalisation, drawing inferences from sample cases, is standard
practice within the domain of quantitative research. This research follows the key goals of being
able to provide a meaningful and contextual narrative of the research cases, using a combination
of generalisation models, the classic sample to population (statistics based generalisation ) and
analytical assessment based generalisation (Polit and Beck, 2010).

Tables below, provide the details of the frequency of the respondents based on the demographic

and distribution criteria that this research applies to segment the respondents.

Table 14: Descriptive statistics on respondent predominant persona classification in the

financial services digital platform ecosystem

Predominant Persona Frequency Percentage

A Digital platform ecosystem End-User in the financial 164 49.20%
services domain

A Digital platform ecosystem Participant in the financial 149 44.70%
services domain

A Digital platform ecosystem Owner in the financial 20 6.00%
services domain

The data collected was organised on the basis of predominant personas of the respondents and
almost half of the respondents for this study were Digital platform ecosystem end-users in the
financial services domain (see Table 14). Another significant persona of the study respondents
were the digital platform ecosystem participants, accounting for 44.7% of the total respondents.
Only 6% of the respondents were digital platform ecosystem owners, and this should be
considered while generalising the findings and implications of this research.

In terms of the demographics of the respondents, the majority (78%) of these reported their

current country of residence as the UK (United Kingdom), followed by 21% from the USA
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(United States of America). Therefore, the majority of end-user base generalisations and future
implications from this research should be aligned with this representative group of respondents

(see Table 15).

Table 15: Descriptive statistics on respondent country of residence

Current country of residence Frequency Percentage

UK 261 78.40%
USA 70 21.00%
Other 2 0.60%

Furthermore, during the pre-screening phase of this research, it was ensured that there is a 50%
gender balance maintained in the respondents (see Table 16). Prolific platform provides the
ability to recruit participants with a pre-set gender inclination, however, this research also
provided a provision to report respondent preferences should they choose not to report on
gender identification questions. This research does not take gender based differences in account
and this criterion has not been applied to the data set when it was used for PLS-SEM based data

analysis method.
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Table 16: Descriptive statistics of respondents gender description

Gender Frequency Percentage
Female 165 49.5%
Male 165 49.5%
Prefer not to say 3 0.9%

Over half of the respondents reported their highest level of education attained to be bachelor’s
degree in college (f-year). This was followed by master’s degree (17.7%), some college but no
degree (12.60%), associate degree in college (6.9%), high school graduate (6.9%) and 2.10%

with a professional degree (JD, MD). See Table 17.

Table 17: Descriptive statistics of respondents level of education

Highest Level of Education Attained Frequency Percentage

Bachelor's degree in college (4-year) 177 53.20%
Master's degree 59 17.70%
Some college but no degree 42 12.60%
Associate degree in college (2-year) 23 6.90%
High school graduate (high school 23 6.90%

diploma or equivalent including GED)

Professional degree (JD, MD) 7 2.10%
Doctoral degree 1 0.30%
Less than high school degree 1 0.30%
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Most respondents reported the type of sector they are from as the private sector (87.4%). Further
to this, 11.70% of respondents reported to be from the public sector. These descriptive statistics
outlining the respondents sector data is representative of the alignment of practical implications

of this research and should be considered with appropriate considerations. See Table 18.

Table 18: Descriptive statistics of respondents sector

Type of Sector Frequency Percentage
Private Sector 2901 87.40%
Public Sector 39 11.70%
Other (Please specify) 3 0.90%

Additionally, about 61.6% of the respondents work for a large organisation in the financial

services sector with 500 or more employees. See Table 19.

Table 19: Descriptive statistics of respondents size of organisation based on the number of

employees
Number of Employees Frequency Percentage
1000 or more 172 51.70%
500 to 999 33 9.90%
250 to 499 28 8.40%
100 to 249 25 7.50%
05 to 09 21 6.30%
lto4 17 5.10%
20 to 49 16 4.80%
50 to 99 11 3.30%
10to 19 10 3.00%

In terms of job roles, there was a varied mix of respondents in terms of job roles (see Table 20).
This included respondents with job roles as Managers (27%), Specialists (26.4%), Consultants

(18.60%), and some at Senior Manager (7.80%) and Director (3.90%) levels.
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Table 20: Descriptive statistics of respondents’ job role

Job role Frequency Percentage
Manager 90 27.00%
Specialist (e.g. Engineering services, Software Development 88 26.40%

etc.

Corzsultant (e.g. External contractor, advisor etc.) 62 18.60%
Other 39 11.70%
Senior Manager 26 7.80%
Director 13 3.90%
Executive Management 10 3.00%
Senior Director 5 1.50%

4.3 Stage 1: PLS-SEM analysis

One of the first steps in the PLS SEM analysis is to follow a diagrammatic approach that
outlines the key hypotheses and the relationships with the variables in a graphical manner (Hair
et al., 2017). This diagram is referred to as a ‘Path Model’ and consists of two key elements:
the inner model also known as the structural model and the measurement model. The structural
model is used to describe the relationship between the latent variables. The measurement model
is used to describe the relationships between the latent variables and their corresponding
measures, also known as indicators (Hair et al., 2017). This research used SmartPLS software
for conducting PLS-SEM based analysis, using an academic licence subscription (Ringle,
Wende and Becker, 2022). Initially, SmartPLS version 3 software was used and was further
upgraded to SmartPLS version 4 and subsequent releases as communicated by the software
provider (Ringle, Wende and Becker, 2022). The path models are built on theory, measurement
theory and structural theory (Hair et al., 2017). The path model, along with latent variables for
the DPETO conceptual model are represented in Figure 24: The DPETO PLS path model — path
relationships. This research has two variations of the path model, where the mediator DPE Trust
is tested with and without artificial intelligence explainability based measures and hence is

tested for comparison of effects. Figure 25 and Figure 26 present the measurement items and
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PLS results of the DPETO model without artificial intelligence explainability respectively.
Figure 27 and Figure 28 present the measurement items and PLS results of the DPETO model
with artificial intelligence explainability respectively. These are additionally discussed in detail

and envaulted with results presented in Stage 1: PLS-SEM results.

4.3.1 The DPETO model — path relationships

.‘\/\/)\/

DPE Network Coopetition
DPE Platform Al

€ D/ )

DPEValue Creation (
/ DPE Willingness To Transact

DPE Trust

Digital Platform Ecosystem HO

DPE Collaboration

Figure 24: The DPETO PLS path model — path relationships
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4.3.2 Measurement items: DPETO model — no-xAl

DECOLB1

DE Network Coopetition

00

DE Willingness To Transact
DE Network Collaboration

|DEWTT1| |DEWTT2| |DEWTT3|

Coonn | (oo ] Lo ] [oow ] (o] [oeme] | oo
(O ,
DETV3
s
DE Value Creation s
DE Trust
/- \
DEHCTM10  [DEHCTM11| [DEHCTM12| |DEHCTM4| |DEHCTMS| |DEHCTMG | \| DEHCTM?

DEHCTMS | | DEHCTMS |

v X
| DETIO1 | | DETIO2 | DETIO3 |

DETIOS |

Figure 25: Measurement items: DPETO model — no-xAl
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4.3.3 PLS Results: DPETO model — no-xAl

0.258
0.776 0.230 (0.000)
0.881 (0.000) ’ '
DE Network Coopetition
DE Platform Al /
0.199 (0.002) ‘g 247 (0.000)
Digital Ecosystem HO
0.839 (0.000) I 0.341 (0.000)
0.567 (0.000)
DE Willingness To Transact
0.705 0.540 (0.000) — 9 DE Network Collaboration
0.381 (0.000)
DE Value Creation
DE Trust

Constructs R-square values. Inner model Path coefficients and p values

Figure 26: PLS Results: DPETO model — no-xAl
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DEAI1
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DENCPT1
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'
DE Platform Al  Digital Ecosystem HO
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Figure 27: Measurement items: DPETO model — xAl
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4.3.5 PLS results: DETO model — xAl

0.289

0.168 (0.011)

0.779

0.882 (0.000) DE Network Coopetition

~— 0.158 (0.006) —
0.147 (0.013)

DE Platform Al ngital Ecosystem HO\

0.418 (0.000)
0.838 (0.000) 0.611 (0.000)

0.501 (0.000)

0.584 (0.000) DE Network Collaboration

DE Willingness To Transact
0.702

DE Value Creation DE Trust

Constructs R-square values. Inner model Path coefficients and p values

Figure 28: PLS results: DPETO model — xAl
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4.4 Stage 1: PLS-SEM results

4.4.1 Measurement model assessment — measurement scale and model loadings

4.4.1.1 Internal consistency reliability and convergent validity

The measurement models used in this study are of reflective nature and are hence assessed on
their validity and internal consistency reliability. To carry out this assessment , the specific
measures of convergent validity and discriminant validity were assessed. This assessment of
the reflective model included evaluation of reliability of measures at the indicator level for
indicator reliability and at a construct level for internal consistency reliability (Hair et al., 2019)
. Generally recommended indicator loadings are above the threshold value of 0.708, explaining
the indicator’s variance of above 50% levels and hence being reliable (Hair et al., 2021).
However, researchers in the domains of social sciences, particularly in with newly developed
scales have resulted in weaker outer loadings of less than the threshold value of 0.7 (Hair et al.,
2021). In such instances, the suggestions are to consider the removal of indicators with outer
loadings (0.40 < outer loadings <0.70 ) but only in cases where the removal leads to an increase
in composite reliability. This was considered and it was found that there were no significant
differences based on the indicator removals. There were a total of four (4) indicators below the
0.4 mark in the measurement DPETO model — no-xAlI (out of a total of 43 indicators), and a
total of three (3) indicator below the 0.4 mark in DPETO model — xAI with XAl (out of a total
of 43 indicators), and following the general guidance, these indicators were deleted. In certain
cases, even though the general guidance is to remove those with outer loadings below 0.40,
indicators can be retained if there is mixed evidence of high individual item reliability (Hulland,
1999). Examples of similar studies include, one where four out of the 18 item loadings were
less than 0.4, second, with one third of the loadings below 0.4, retaining a significant number

of low-reliability items in the final analysis (Hulland, 1999). The recommended advice of
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interpreting the results based on the low-reliability items with caution (Hulland, 1999) in both
models was noted.

The rho. values instead of rhoa values are reported, which is also one of the primary measures
for composite reliability. This is intentional as rhoa is used in a consistent PLS to correct over
time and when under estimation that occurs in rho. and Cronbach’s alpha. The items on the
scale are viewed as distinct elements, measuring distinct elements of the underlying concept
and not completely linked as these are non-historic scales due to the unique nature of this
research setting, using the rho. values (Hair et al., 2019). Higher values of rho. indicate high
levels of reliability where values between 0.60 and 0.70 are acceptable in exploratory research
and values between 0.70 and 0.90 satisfactory to good. Values that are definitely above 0.95
are considered problematic as they indicate the redundant nature of the measurement, hence
causing the overall reduction of the construct validity along with non-desirable response
patterns (Hair et al., 2021). All the values reported in models are below the 0.95 and above the
0.60 threshold for both models.

Next, the average variance extracted values (AVE) were checked to check if they were above
the 0.50 suggested threshold that signifies that the convergent validity is achieved (Hair et al.,
2017). Both in DPETO model — no-xAI and DPETO model — xAl, some of the constructs have
reported AVE values less than 0.50. Despite of the general threshold of 0.50, it was not possible
for us to delete these constructs and have retained these values as acceptable using the guidance
of'accepting AVE values less than 0.50 while checking the composite reliability (CR) alongside
and if CR is greater than 0.70 (CR > 0.70) which is true in the results (Fornell and Larcker,
1981). Therefore, concluding that overall, the measurement criteria of the digital platform
ecosystem — trust model for both Al trust measurement construct types (no explainability and

explainability, DPETO model — no-xAl and DPETO model — xAl) are satisfactory.
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Table 21 and Table 22 exhibit the results of the convergent validity assessment for the outer

measurement model, and the internal consistency reliability.

Table 21: Measurement model for DPETO model - no-xAl measures

Constructs Indicators 1st order 2nd order Composite Average
outer outer Reliability Variance
loading (A) loading (CR) Extracted

» (AVE)
Measurement
Model
DPETO-no-
XAl - No
explainable
artificial
intelligence
based
measures

Digital Platform 0.843 0.434

Ecosystem

Second order construct

Digital Platform 0.836 0.561

Ecosystem Platform Al

DEAIl 0.766 0.697
DEAI3 0.667 0.588
DEAI4 0.771 0.656
DEALIS 0.787 0.691

Digital Platform 0.827 0.614

Ecosystem Value

Creation

DETV3 0.759 0.619
DETV4 0.776 0.663
DETVS 0.815 0.689

Digital Platform 0.870 0.403

Ecosystem

Collaboration

DECOLB1 0.733
DECOLBI10 0.680
DECOLB2 0.634
DECOLB3 0.612
DECOLB4 0.621
DECOLBS 0.645
DECOLB6 0.539
DECOLB7 0.663
DECOLBS 0.642
DECOLB9 0.553
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Constructs Indicators 1st order 2nd order Composite Average
outer outer Reliability Variance
loading (A) loading (CR) Extracted

» (AVE)

Digital Platform 0.923 0.431

Ecosystem Trust

DEHCTM10  0.573
DEHCTMI11  0.618
DEHCTM12  0.722
DEHCTM4 0.626
DEHCTMS 0.659
DEHCTM6 0.591
DEHCTM7 0.673
DEHCTMS& 0.729
DEHCTM9 0.705

DETIO1 0.703

DETIO2 0.658

DETIO3 0.706

DETIO4 0.669

DETIOS 0.654

DETIO6 0.607

DETIO7 0.577
Digital Platform 0.925 0.804
Ecosystem Willingness
to Transact

DEWTTI1 0911

DEWTT2 0.874

DEWTT3 0.904
Digital Platform 0.845 0.647
Ecosystem Network
Coopetition

DENCPT1 0.850
DENCPT2 0.728
DENCPT3 0.829
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Constructs

Digital Platform
Ecosystem
Second order
construct
Digital Platform

Ecosystem Platform

Al

Digital Platform
Ecosystem Value
Creation

Digital Platform
Ecosystem
Collaboration

Indicators

Measurement
Model
DPETO-xAI -
explainable
artificial
intelligence
based measures

DEAI1
DEAI3
DEAI4
DEAIS

DETV3
DETV4
DETVS

DECOLB1
DECOLBI10
DECOLB2
DECOLB3
DECOLB4
DECOLBS
DECOLB6
DECOLB7
DECOLBS
DECOLB9

1st order
outer
loading (3)

0.767
0.668
0.770
0.786

0.759
0.776
0.815

0.732
0.674
0.634
0.616
0.622
0.655
0.534
0.662
0.641
0.546

2nd order
outer
loading

*)

0.699
0.593
0.655
0.690

0.617
0.661
0.689

Composite Average
Reliability Variance

(CR)

0.843

0.836

0.827

0.870

Extracted
(AVE)

0.434

0.561

0.614

0.402
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Constructs

Digital Platform

Ecosystem Trust

Digital Platform
Ecosystem
Willingness to
Transact

Digital Platform

Ecosystem Network

Coopetition

Indicators

DEHCTMXAI10
DEHCTMXAII11
DEHCTMXAI12

DEHCTMXAI4
DEHCTMXAIS
DEHCTMXAI6
DEHCTMXAI7
DEHCTMXAIS
DEHCTMXAI9
DETTIOXAI1
DETTIOXAI2
DETTIOXAI3
DETTIOXAI4
DETTIOXAIS
DETTIOXAI6
DETTIOXAI7

DEWTTI1
DEWTT2
DEWTT3

DENCPT1
DENCPT2
DENCPT3

1st order 2nd order

outer outer

loading () loading
>

0.599
0.632
0.754
0.722
0.690
0.615
0.739
0.755
0.685
0.647
0.679
0.669
0.615
0.654
0.662
0.641

0.912
0.873
0.904

0.848
0.724
0.833

Composite Average
Reliability Variance

(CR)

0.930

0.925

0.845

Extracted
(AVE)

0.454

0.804

0.646
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4.4.1.2 Discriminant validity assessment
A discriminant validity assessment was conducted using the Heterotrait-Monotrait (HTMT)
ratio of correlation as this has been proven to be a better assessment over others such as the
Fornell-Larcker criterion (Hair et al., 2021). Fornell-Larcker criterion is proved to have failed
to identify any discriminant validity anomalies and is therefore advised to avoid (Radomir and
Moisescu, 2019).
Table 23 and Table 24 shows the values, which are significantly lower than the threshold values
0f 0.90 as a test for conceptually similar constructs (Henseler, Ringle and Sarstedt, 2015). This
research also tested for a more conservative threshold where suggested values are lower than
0.85, in the case of where constructs of the study are conceptually more distinct, as is in this
research. Additionally, this research used the bootstrap confidence intervals to test if the HTMT
values are significantly different from 1.0 (Henseler, Ringle and Sarstedt, 2015) or a lower
threshold value of 0.90 or 0.85, defined on the basis of the context of the study (Franke and
Sarstedt, 2019). Also, used the suggested 5000 bootstrap samples which when run as a complete
bootstrapping took some time to process (Hair et al., 2017). The BCa Bootstrap was used, which
stands for Bias Corrected and Accelerated Bootstrap, selecting the 0.05 significance level two-
tailed testing. Analysing the results, no HTMT confidence interval values correspond to the
value of 1, which indicates that all HTMT values are significantly different from 1.0 as
highlighted above and neither of the confidence intervals include the value of 1.0. Hence
concluding that the discriminant validity has been established for all constructs of the study and
all model evaluation criteria have been met. The discriminant validity was checked by checking
the indicator construct cross loadings, and Table 25 and Table 26 presents the values with

highest values in bold.
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Table 23: Discriminant validity assessment (HTMT) for DPETO model - no-xAl

DPE Collaboration DPE Network DPE Trust DPE Willingness To  Digital
Coopetition Transact Platform

Ecosystem
HO

DPE Collaboration - - - - -

DPE Network 0.625[0.506; 0.739]* - - - -

Coopetition

DPE Trust 0.57110.479;0.6731*  0.570[0.447;0.689]* - - -

DPE Willingness To 0.639[0.546; 0.726]* 0.453[0.321;0.586]*  0.720[0.641;0.789]* - -

Transact

Digital Platform 0.560 [0.454; 0.664]*  0.555[0.427;0.678]*  0.661 [0.567;0.748]* 0.606 [0.489;0.711]* -

Ecosystem HO

*Values in the brackets represent the lower (2.5%) and upper (97.5%) bounds of the 95% confidence intervals.
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Table 24: Discriminant validity assessment (HTMT) for DPETO model-xAl

Chapter 4

DPE
Collaboration

DPE
Network
Coopetition

DPE Trust

DPE
Willingness
To Transact

Digital
Platform

Ecosystem
HO

DPE Collaboration

0.625 [0.506:0.739]*

0.651 [0.572;0.728]*

0.639 [0.546:0.726]*

0.560 [0.454;0.664]*

DPE Network
Coopetition

0.623 [0.512;0.727]*

0.453 [0.321;0.586]*

0.555 [0.427;0.678]*

DPE Trust

0.747 [0.677;0.807]*

0.712 [0.628;0.789]*

DPE Willingness To
Transact

0.606 [0.489;0.711]*

Digital
Platform

Ecosystem
HO

*Values in the brackets represent the lower (2.5%) and upper (97.5%) bounds of the 95% confidence intervals.
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Table 25: Discriminant validity assessment (cross loadings) for DPETO model - no-xAl

Chapter 4

DEAI1
DEAI3
DEAI4
DEAIS
DECOLBI1
DECOLBI10
DECOLB2
DECOLB3
DECOLB4
DECOLBS
DECOLB6
DECOLB7
DECOLB8
DECOLB9
DEHCTMI10
DEHCTMI11
DEHCTM12
DEHCTM4
DEHCTMS
DEHCTM6

DPE
Collaboration

0.291
0.327
0.216
0.266
0.733
0.680
0.634
0.612
0.621
0.645
0.539
0.663
0.642
0.553
0.226
0.268
0.379
0.266
0.336
0.306

Network
Coopetition

0.263
0.251
0.231
0.240
0.381
0.345
0.326
0.355
0.287
0.289
0.214
0.297
0.373
0.285
0.344
0.301
0.353
0.279
0.318
0.326

DPE
Platform Al

0.766
0.667
0.771
0.787
0.342
0.231
0.237
0.228
0.221
0.325
0.077
0.182
0.101
0.261
0.221
0.330
0.324
0.298
0.299
0.278

DPE Trust

0.308
0.204
0.368
0.409
0.335
0.387
0.358
0.291
0.360
0.385
0.163
0.381
0.292
0.251
0.573
0.618
0.722
0.626
0.659
0.591

DPE Value
Creation

0.411
0.325
0.332
0.373
0.312
0.232
0.306
0.266
0.268
0.367
0.161
0.261
0.288
0.249
0.264
0.308
0.341
0.376
0.286
0.320

DPE
Willingness
To Transact

0.365
0.259
0.293
0.346
0.404
0.349
0.353
0.323
0.376
0.406
0.239
0.433
0.341
0.250
0.364
0.363
0.534
0.406
0.395
0.417

Digital P
Ecosystem
HO

0.697
0.588
0.656
0.691
0.381
0.270
0.312
0.286
0.282
0.400
0.136
0.254
0.220
0.296
0.280
0.371
0.385
0.387
0.340
0.345
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DPE Digital P
DPE Network DPE DPE Value  Willingness  Ecosystem
Collaboration Coopetition Platform AI DPE Trust  Creation To Transact HO
DEHCTM7 0.344 0.303 0.369 0.673 0.462 0.459 0.479
DEHCTMS 0.434 0.323 0.330 0.729 0.423 0.548 0.432
DEHCTM9 0.338 0.340 0.281 0.705 0.337 0.470 0.357
DENCPT1 0.469 0.850 0.273 0.402 0.384 0.321 0.377
DENCPT2 0.298 0.728 0.241 0.283 0.269 0.221 0.295
DENCPT3 0.418 0.829 0.276 0.434 0.320 0.333 0.344
DETIOL1 0.365 0.287 0.303 0.703 0.384 0.472 0.397
DETIO2 0.396 0.363 0.260 0.658 0.399 0.492 0.378
DETIO3 0.433 0.320 0.253 0.706 0.396 0.456 0.371
DETIO4 0.382 0.261 0.292 0.669 0.422 0.415 0.411
DETIOS 0.370 0.298 0.222 0.654 0.359 0.366 0.332
DETIO6 0.258 0.264 0.238 0.607 0.340 0.294 0.332
DETIO7 0.295 0.270 0.248 0.577 0.313 0.296 0.323
DETV3 0.368 0.317 0.330 0.421 0.759 0.373 0.619
DETV4 0.318 0.273 0.398 0.435 0.776 0.345 0.663
DETVS 0.343 0.365 0.403 0.436 0.815 0.335 0.689
DEWTTI1 0.535 0.332 0.383 0.601 0.413 0.911 0.462
DEWTT?2 0.468 0.317 0.402 0.582 0.394 0.874 0.462
DEWTT3 0.499 0.343 0.354 0.570 0.393 0.904 0.432
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Table 26: Discriminant validity assessment (cross loadings) for DPETO model - xAl

Chapter 4

DEAI1

DEAI3

DEAI4

DEAIS
DECOLBI1
DECOLBI10
DECOLB2
DECOLB3
DECOLB4
DECOLBS
DECOLB6
DECOLB7
DECOLBS8
DECOLB9
DEHCTMXAI10
DEHCTMXAI11

DEHCTMXAI12
DEHCTMXAI4
DEHCTMXAIS
DEHCTMXAI6
DEHCTMXAI7

DPE
Collaboration

0.292
0.326
0.217
0.266
0.732
0.674
0.634
0.616
0.622
0.655
0.534
0.662
0.641
0.546
0.246
0.247

0.432
0.324
0.365
0.311
0.402

DPE Network DPE

Coopetition

0.263
0.251
0.231
0.240
0.381
0.344
0.326
0.356
0.288
0.289
0.214
0.297
0.373
0.284
0.279
0.329

0.427
0.358
0.366
0.357
0.414

Platform
Al
0.767

0.668
0.770
0.786
0.342
0.231
0.237
0.228
0.221
0.325
0.077
0.182
0.101
0.261
0.299
0.311

0.406
0.327
0.301
0.326
0.433

DPE Trust

0.371
0.309
0.387
0.409
0.398
0.400
0.398
0.350
0.399
0.495
0.167
0.418
0.336
0.277
0.599
0.632

0.754
0.722
0.690
0.615
0.739

DPE Value
Creation

0.411
0.325
0.332
0.373
0.312
0.232
0.306
0.266
0.268
0.367
0.161
0.261
0.288
0.249
0.271
0.259

0.410
0.364
0.327
0.273
0.420

DPE
Willingness To
Transact

0.365

0.259
0.292
0.346
0.404
0.349
0.353
0.323
0.376
0.406
0.240
0.433
0.341
0.250
0.394
0.412

0.563
0.447
0.460
0.459
0.502

Digital P
Ecosystem
HO

0.699

0.593
0.655
0.690
0.382
0.270
0.312
0.285
0.281
0.400
0.136
0.255
0.220
0.297
0.332
0.333

0.473
0.398
0.363
0.349
0.495
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DPE DPE Network DPE DPE Trust DPE Value DPE Digital P
Collaboration Coopetition Platform Creation Willingness To Ecosystem
Al Transact HO
DEHCTMXAIS8 0.416 0.407 0.371 0.755 0.429 0.563 0.462
DEHCTMXAI9 0.378 0.426 0.311 0.685 0.387 0.425 0.402
DENCPT1 0.467 0.848 0.273 0.440 0.384 0.321 0.377
DENCPT2 0.298 0.724 0.241 0.313 0.269 0.221 0.295
DENCPT3 0.420 0.833 0.276 0.481 0.320 0.333 0.344
DETTIOXAII 0.487 0.297 0.280 0.647 0.425 0.405 0.403
DETTIOXAI2 0.507 0.344 0.372 0.679 0.469 0.485 0.484
DETTIOXAI3 0.454 0.305 0.318 0.669 0.416 0.456 0.422
DETTIOXAI4 0.440 0.369 0.327 0.615 0.419 0.344 0.429
DETTIOXAIS 0.452 0.317 0.302 0.654 0.418 0.458 0.413
DETTIOXAI6 0.451 0.324 0.285 0.662 0.361 0.400 0.372
DETTIOXAI7 0.459 0.270 0.328 0.641 0.377 0.450 0.407
DETV3 0.370 0.317 0.330 0.419 0.759 0.373 0.617
DETV4 0.318 0.274 0.398 0.435 0.776 0.345 0.661
DETVS 0.346 0.365 0.403 0.472 0.815 0.335 0.689
DEWTT1 0.536 0.333 0.383 0.624 0.413 0.912 0.462
DEWTT2 0.469 0.318 0.402 0.599 0.394 0.873 0.462
DEWTT3 0.501 0.343 0.354 0.589 0.393 0.904 0.432
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Multicollinearity was tested for using the variance inflation factor (VIF) values and found that

all values are below 5. This indicates that collinearity is not a concern among the constructs

(Hair et al., 2017). (see Table 27)

Table 27: Multicollinearity assessment (VIF values) for DPETO model -no-xAl

DPE ..
DPE DPE DPE  Willingness °8ital P
) Network Ecosystem
Collaboration .\ Trust To
Coopetition HO
Transact
DPE Collaboration - - - - -
DPE Network Coopetition ) ) ) )
DPE Trust 1.474 1.474 - 1.474 -
DE Willingness To - - - - -
Transact
Digital Ecosystem HO 1.474 1.474 1 1.474 -
Table 28: Multicollinearity assessment (VIF values) for DPETO model - xAI
DPE ..
DPE DPE DPE  Willingness °8ital P
) Network Ecosystem
Collaboration .\ Trust To
Coopetition HO
Transact
DPE Collaboration - - - - -
DPE Network Coopetition i i i )
DPE Trust 1.597 1.597 - 1.597 -
DPE Willingness To - - - - -
Transact
Digital Ecosystem HO 1.597 1.597 ! 1.597 )
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4.4.3 Testing direct and mediated relationships

Next, the bootstrapping procedure was conducted using 5000 subsamples with 95% confidence
intervals, bias corrected and accelerated BCa based to test the direct and mediation relationships
in the model. This is a two-tailed test and a significance level is set to 0.05 (Hair et al., 2017).
Mediation analysis was then performed to assess the mediating role of DPE Trust on the linkage
between Digital Platform Ecosystem Higher Order construct and three outcome variables —
Willingness to Transact, Collaboration and Network Coopetition. It was found that all indirect
effects are significant since neither of the 95% confidence intervals include zero (Hair et al.,
2017). Although not necessary, the t-value and p values of the indirect effects were then
checked in both models which are all reported as significant (Table 29). It was concluded that
DPE Trust partially mediates the relationships between Digital Platform Ecosystem Higher
Order construct and three outcome variables — Willingness to Transact, Collaboration and
Network Coopetition since both direct and the indirect effects are significant for both sets of
models. To further investigate the type of partial mediation, the computation of the product of
direct effect and indirect effect was reviewed. Analysing the direct and indirect effect signs, it
was found that since both are positive, the sign of their product is also positive in all cases.
Therefore, it was concluded that DPE Trust represents complementary (partial mediation)
mediation of the relationships in this study (Zhao, Lynch and Chen, 2010). These results also
suggest that in the DPETO model — xAI, DPE Trust is likely to have more impact on the three
outcome variables, Willingness to Transact, Collaboration and Network Coopetition because it
has more significant mediated paths than the model with DPE Trust in the absence of
explainable artificial intelligence. Additionally, when looking at both models, the (DPE Trust)
mediated relationships between Digital Platform Ecosystem Higher Order construct and three
outcome variables —Willingness to Transact (f=0.357), Collaboration (B =0.306 )and Network

Coopetition (f =0.256) in the model with explainable artificial intelligence DE Trust is stronger
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than that of the model without explainable artificial intelligence DPE Trust, Willingness to
Transact ($=0.306), Collaboration (B = 0.216) and Network Coopetition (f =0.194 ). This
implies that the potential effect of explainable artificial intelligence included DPE Trust on
digital platform ecosystem outcomes of willingness to transact, collaboration and network

coopetition.
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DPETO model — no - xAl

Digital
Ecosystem
HO -> DPE
Collaboration

Digital
Ecosystem
HO -> DPE
Network
Coopetition

Digital
Ecosystem
HO -> DPE
Willingness
To Transact

Total Effect

B SE

0.463 0.048

0.424 0.049

0.505 0.049

t-
Value

9.722

skkok

(p=0.
000)

8.612

skkok

(p=0.
000)

10.29

7***

(p=0.
000)

BCa
Bootstrap CI

LB UB

0370 0.557
0.330 0.521
0.404 0.599

Total Effect is significant, so there could be mediation

Direct Effect

B SE

0.247  0.060

0.230 0.062

0.199 0.064

BCa
Bootstrap
Cl

t- LB UB

Valu

e

4.124 0.129  0.363

kskosk

(p=0.

000)

3.740 0.112 0.353

kskosk

(p=0.

000)

3.093 0.068 0.321
*

(p=0.
002)

Indirect
Effect

Digital
Ecosystem
HO -> DPE
Trust -> DPE
Collaboration
Digital
Ecosystem
HO -> DPE
Trust -> DPE
Network
Coopetition
Digital
Ecosystem
HO -> DPE
Trust -> DPE
Willingness
To Transact

0.216

0.194

0.306

SE

0.038

0.038

0.040

Value

5.701

skkok

(p=0.
000)

5.100

skkok

(p=0.
000)

7.590

skkok

(p=0.
000)

BCa
Bootstrap

CI

LB UB
0.149  0.297
0.121 0.270
0.234  0.390
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DPETO model - xAl

Digital
Ecosystem
HO -> DPE
Collaboration

Digital
Ecosystem
HO -> DPE
Network
Coopetition

Digital
Ecosystem
HO -> DPE
Willingness
To Transact

Total Effect
B SE
0464 0.048
0.424 0.049
0.504 0.049

t-
Value

9.750

skkok

(p=0.
000)

8.597

skkok

(p=0.
000)

10.26

5***

(p=0.
000)

LB

0.372

0.329

0.404

UB

0.557

0.521

0.598

Total Effect is significant, so there could be mediation

Direct Effect
B SE

0.158 0.057
0.168 0.066
0.147 0.059

Valu

2.750

%k

(p=0.
006)

0.043

2.558 0.040

(p=0.
011)

2.473 0.030

(p=0.
013)

UB

0.272

0.299

0.262

Indirect
Effect

Digital
Ecosystem
HO -> DPE
Trust -> DPE
Collaboration
Digital
Ecosystem
HO -> DPE
Trust -> DPE
Network
Coopetition
Digital
Ecosystem
HO -> DPE
Trust -> DPE
Willingness
To Transact

0.306

0.256

0.357

SE

0.038

0.040

0.038

Value

8.161

skkok

(p=0.
000)

6.366

skkok

(p=0.
000)

9.348

skkok

(p=0.
000)

LB

0.240

0.182

0.286

UB

0.386

0.339

0.437

Significance levels are Ns p > 0.05, * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001 (GraphPad style®)
B = Coefficient Std Beta, SE = Standard Deviation (STDEV) SE, T Statistics, t-Value

¢ GraphPad style which reports four digits after the decimal point with a leading zero (0.1234). P values less than 0.0001 shown as "< .0001". P values less
than 0.001 are summarized with three asterisks, and P values less than 0.0001 are summarized with four asterisks.
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4.4.4 Model selection criteria

The results of the PLS-based criteria indicate that the model with X Al for DPE Trust to have
a better explanatory power and predictive relevance. But, appropriate model selection cannot
be achieved only by reliance on PLS criteria of R2, Adjusted R2 and Q2 (Sharma et al., 2019).
Solution to this is to revert to model selection criteria based on the Bayesian information criteria
(BIC) and the Geweke-Meese criterion (GM), as they are highly accurate and easy to use
(Sharma et al., 2019). The in-sample prediction model selection criteria was used to determine
which of the DPETO model variants (DPETO-no-xAl and DPETO-xAI) are asymptotically
more efficient and consistent (Sharma et al., 2021). The saturated model is presented in

Appendix B.

Table 28 presents the asymptotical efficiency values of AICc, AICu, AIC, FPE and Mallow’s
Cp) as well as the consistency values of BIC, GM, HQc and HQ criterion used as suggested to
identify and select model which is parsimonious and hence consistent with reality and therefore,
improves the generalisability of the findings (Sharma et al., 2019). It was noted that the smaller
values of the criterion signifies a better model fit and model parsimony (Mcquarrie and Tsai,
1998) and concluded that the results are consistent with the findings so far, DPETO-xAI model
with XAl in DPE Trust mediator results in smaller values compared to the DPETO-no-xAl

model with no XAI in DPE Trust mediator, see Table 30: Model selection criteria assessment.
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Table 30: Model Selection Criteria Assessment

DPETO-no-xAl DPETO-xAI

Criteria

PLS based criterion!

R? 0.452 0.468
Adjusted R? 0.449 0.465
Q? 0.247 0.246

Asymptotically efficient?

AlICc 139.828 129.960
AICu -192.281 -202.148
AIC -195.294 -205.162
FPE 0.556 0.540
Mallow's Cp 39.806 29.097

Asymptotically consistent

BIC -183.870 -193.737
GM 384.231 373.521

HQc -190.578 -200.445
HQ -190.739 -200.606

'PLS criterion: coefficient of determination (R? )Adjusted coefficient of determination
(Adjusted R?) and predictive relevance (Q?);

2Asymptotically efficient: corrected AIC (AICc), unbiased AIC (AICu), information criterion
(AIC), final prediction error (FPE) and Mallow’s Cp;

3Asymptotically Consistent: Bayesian information criterion (BIC), Geweke and Meese’s
criterion (GM), corrected HQ criterion (HQc) and Hannan and Quinn’s criterion (HQ)
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4.4.4.1 PLS predict
The model evaluation of PLS-SEM results was continued using the out-of-sample predictions
used in PLSpredict as it helps in the evaluation of the predictive capabilities of the model
(Shmueli et al., 2019). Table 9 and table 10 show the results of PLSpredict and indicate that
XAl mediated Trust on the DPETO-xAI model results in predictions that are better than non-
xAl mediated trust in the DPETO-no-xAI model. All Q?%redict > 0 values were reported, except
for 1 indicator, which was disregarded as a value of zero or less indicates that the predictive
power of PLS SEM analysis for that indicator usually does not outperform the most naive
benchmark (Shmueli et al., 2019). As suggested in the methodology of PLSpredict, for the
indicators with Q?%redict > 0, the comparison of the RMSE (or MAE) values with the naive LM
benchmark was continued. PLS-SEM_RMSE and PLS-SEM_MAE values were found to be
lower than LM_RMSE and LM_MAE values for the majority of indicators as presented in
Table 31 and Table 32 respectively for the two models. The PLS-LM RMSE and PLS-LM
MAE values to compute the differences were also reported, negatives signifying the PLS-SEM
values < LM values. For both models, a majority of indicators with PLS-SEM < LM were
reported, hence Medium Predictive Power (Shmueli et al., 2019), however, to compare the two
models, PLS-LM RMSE negative counts (25 for DPETO-no-xAl model, 27 for DPETO-xAI
model) and PLS-LM MAE negative counts (21 for DPETO-no-xAl model, 25 DPETO-xAI
model) were calculated respectively. It was reported that the DPETO-xAI model using xAl
influenced, mediated DPE Trust is an efficient and consistent system to foster value outcomes
of Willingness to Transact, Collaboration and Network Coopetition in digital ecosystem

platforms in financial services domain.
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Table 31: PLSpredict assessment for DPETO-no-xAl model

Qpre PLS- PLS- LMR LM M PLS- PLS-
dict SEM_ SEM_ MSE AE LM LM
RMSE MAE RMSE MAE
DECOLBI 0.139 0900 0721 0915  0.724  -0.015 -0.003
DECOLB10 0065 0934 0726 0949  0.734  -0.015  -0.008
DECOLB2 0.093 0909 0727 0922  0.734  -0.013  -0.007
DECOLB3 0.078 0.882  0.705 0904  0.721  -0.022 -0.016
DECOLB4 0076 0943 0759 0966  0.767  -0.023  -0.008
DECOLBS5 0.146 1.002  0.785  1.006  0.784  -0.004  0.001
DECOLB6 0.001 1216 0955 1208 0956  0.008  -0.001
DECOLB7 0.057 1.008 0.796  1.015  0.797  -0.007  -0.001
DECOLBS 0.037 0945 0758 0902  0.720  0.043  0.038
DECOLB9 0.083 1240 0980 1243 0988  -0.003  -0.008
DENCPT! 0.135 0964 0738 0969  0.732  -0.005  0.006
DENCPT2 0.081 0993 0778 1.004 0.786  -0.011  -0.008
DENCPT3 0.112 0935  0.748 0949  0.750  -0.014  -0.002
DEHCTM10 0073 1411 1.169 1424 1.184  -0.013 -0.015
DEHCTM11 0.134 1.143 0887 1.169 0905 -0.026 -0.018
DEHCTM12 0.142 0983  0.744 1.001  0.761  -0.018 -0.017
DEHCTM4 0.145 1201 0947 1.189 0939  0.012  0.008
DEHCTMS5 0.109 1.168  0.891  1.181  0.908  -0.013 -0.017
DEHCTM6 0.115 1224 0929 1235 0942  -0.011 -0.013
DEHCTM?7 0216 0927 0705 0930  0.700  -0.003  0.005
DEHCTMS 0.183 0921 0713 0922 0718  -0.001  -0.005
DEHCTM9 0.120 1.042 0816 1.060 0828  -0.018 -0.012
DETIO1 0.152 1.005  0.798  1.011  0.799  -0.006 -0.001
DETIO2 0.138 1.002  0.783 0983  0.756  0.019  0.027
DETIO3 0.133 0997 0770 0999  0.770  -0.002  0.000
DETIO4 0.164 1200 0933  1.193 0913  0.007  0.020
DETIO5 0.105 1.008 0.788  1.008  0.782  0.000  0.006
DETIO6 0.106 1.108  0.836  1.086  0.830  0.022  0.006
DETIO?7 0.100 1.112 0872  1.127  0.871  -0.015 0.001
DEWTTI 0205 1.022 0790  1.032  0.791  -0.010  -0.001
DEWTT2 0207 1.042 0805 1.061 0813  -0.019 -0.008
DEWTT3 0.178 0952  0.745 0969  0.755  -0.017 -0.010
DEAIl 0483 0.761 0573  0.000  0.000 0.761  0.573
DEAI3 0.343 0983 0725  0.000  0.000 0983  0.725
DEAI4 0427 0918  0.699  0.000  0.000 0918  0.699
DEAI5 0476 0.828  0.621  0.000  0.000 0.828  0.621
DETV3 0.380 0.731  0.563  0.000  0.000  0.731  0.563
DETV4 0436 0755  0.564  0.000  0.000 0.755  0.564
DETV5 0471 0711 0551  0.000  0.000 0711  0.551
6.844 39.026 30.393 33.532 26.158 5494  4.235

1 PLS-LM RMSE: 25 Negative Sign Counts, PLS-LM MAE: 21 Negative Sign Counts
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DECOLBI1
DECOLBI10
DECOLB2
DECOLB3
DECOLB4
DECOLBS
DECOLB6
DECOLB7
DECOLB8
DECOLB9
DENCPT1
DENCPT2
DENCPT3
DEHCTMXAI10
DEHCTMXAI11
DEHCTMXAI12
DEHCTMXAI4
DEHCTMXAIS
DEHCTMXAI6
DEHCTMXAI7
DEHCTMXAI8
DEHCTMXAI9
DETTIOXAII
DETTIOXAI2
DETTIOXAI3
DETTIOXAI4
DETTIOXAIS
DETTIOXAI6
DETTIOXAI7
DEWTTI
DEWTT2
DEWTT3
DEAI1

DEAI3

DEAI4

DEAIS

DETV3

DETV4

DETVS

Qpre
dict

0.140
0.066
0.093
0.077
0.076
0.147
0.002
0.057
0.037
0.083
0.136
0.081
0.112
0.105
0.105
0.220
0.153
0.124
0.117
0.240
0.207
0.157
0.158
0.227
0.175
0.178
0.166
0.133
0.163
0.205
0.207
0.177
0.485
0.349
0.427
0.474
0.378
0.434
0.470
7.341

PLS-
SEM_R
MSE

0.900
0.934
0.909
0.882
0.943
1.001
1.216
1.008
0.945
1.240
0.964
0.993
0.935
1.372
1.166
0.957
1.208
1.133
1.213
0.852
0.937
0.962
0.960
0.879
0.917
1.026
0.939
0.908
0.980
1.022
1.043
0.952
0.759
0.979
0.919
0.829
0.733
0.757
0.712
37.984

PLS-
SEM _
MAE

0.721
0.725
0.727
0.705
0.759
0.785
0.955
0.796
0.758
0.980
0.738
0.778
0.748
1.113
0.916
0.720
0.934
0.859
0.934
0.643
0.732
0.740
0.718
0.689
0.712
0.792
0.738
0.723
0.767
0.790
0.805
0.746
0.571
0.722
0.700
0.623
0.564
0.566
0.551
29.543

LM R
MSE

0.915
0.949
0.922
0.904
0.966
1.006
1.208
1.015
0.902
1.243
0.969
1.004
0.949
1.396
1.187
0.977
1.206
1.152
1.228
0.873
0.953
0.979
0.953
0.888
0.933
1.026
0.949
0.926
0.996
1.032
1.061
0.969
0.000
0.000
0.000
0.000
0.000
0.000
0.000
32.636

LM M
AE

0.724
0.734
0.734
0.721
0.767
0.784
0.956
0.797
0.720
0.988
0.732
0.786
0.750
1.124
0.934
0.734
0.933
0.874
0.947
0.656
0.736
0.750
0.703
0.688
0.716
0.791
0.748
0.734
0.776
0.791
0.813
0.755
0.000
0.000
0.000
0.000
0.000
0.000
0.000
25.396

PLS-
LM
RMS
E
-0.015
-0.015
-0.013
-0.022
-0.023
-0.005
0.008
-0.007
0.043
-0.003
-0.005
-0.011
-0.014
-0.024
-0.021
-0.020
0.002
-0.019
-0.015
-0.021
-0.016
-0.017
0.007
-0.009
-0.016
0.000
-0.010
-0.018
-0.016
-0.010
-0.018
-0.017
0.759
0.979
0.919
0.829
0.733
0.757
0.712
5.348

PLS —
LM
MAE

-0.003
-0.009
-0.007
-0.016
-0.008
0.001
-0.001
-0.001
0.038
-0.008
0.006
-0.008
-0.002
-0.011
-0.018
-0.014
0.001
-0.015
-0.013
-0.013
-0.004
-0.010
0.015
0.001
-0.004
0.001
-0.010
-0.011
-0.009
-0.001
-0.008
-0.009
0.571
0.722
0.700
0.623
0.564
0.566
0.551
4.147

1 PLS-LM RMSE: 27 Negative Sign Counts, PLS-LM MAE: 25 Negative Sign Counts

120



Chapter 4

4.5 Stage 2: Complimenting PLS-SEM with necessary condition analysis

Goal of necessary condition analysis in this research is to help identify the must-have factors
that are required for the outcomes in accordance with the necessary logic, complementary to
the partial least square structural equation modelling (PLS-SEM) analysis that this research has
conducted (Richter et al., 2020). After running the PLS-SEM and the relevant analysis of the
measurement models including the quality of the reflective measurement model, checking
internal consistency reliability, indicator reliability, convergent validity and discriminant
validity(Hair et al., 2017) the latest variable scores were exported to a CSV file. This file did
not have the single indicators integrated in it as all the constructs in the model are measured
using the reflective measurement models (Richter et al., 2020). Necessary condition analysis
was carried out on the DPETO-XAI model where xAl mediates DPE Trust as it has been
established that that variant of the model is the one with the most predictive power based on the
previous sections of the analysis. The above is a key consideration while complementing the
PLS-SEM analysis with NCA (Richter et al., 2020). The xAl influenced DPE trust mediated
DPETO-xAI model consists of three endogenous constructs, Willing to Transact,
Collaboration, Network Coopetition, several NCAs were run, where in each analysis all
exogenous constructs were entered including, "DPE Trust", "Digital Platform Ecosystem HO",

"DPE Platform AI", "DPE Value Creation".
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4.5.1 Necessary condition analysis — Set A

These NCA effect sizes for the first set of NCA (Set A) on the endogenous constructs, with all
exogenous constructs presented in Table 33: NCA Set A Effect Sizes, along with bottleneck
tables (see Table 33) and scatter plots for each construct (see figures 29 to 40). Based on the
accuracy of the CE-FDH (Ceiling Envelopment — Free Disposal Hull) and reference ceiling line
being a 100% by definition, the ceiling line accuracy for CR-FDH (Ceiling Regression - Free
Disposal Hull) for both NCA Set A and NCA Set B has not been reported.

The results of NCA Set A (see Table 33) indicate that DPE Trust is a meaningful (d > 0.1) and
significant (p < 0.05) necessary condition for Collaboration (medium effect) and DPE
Willingness to Transact (medium effect) (Richter et al., 2020). It was also reported that DPE
platform Al appears to me a meaningful (d > 0.1) and significant (p < 0.05) necessary condition
for Collaboration and DPE Willingness to Transact. Furthermore, we analyse each necessary
condition in detail with the bottleneck tables (see Table 34).

From the bottleneck tables (see Table 34), it was highlighted that in order to reach up to 50%
level of DPE Network Coopetition, both DPE Trust and DPE Platform Al are not necessary and
in order to reach up to 80% through to 100% level DPE Trust is a necessary condition that need
to be in place at no less than 43.5%. Similarly, to reach up to 80% through to 100% Digital
Ecosystem Higher Order construct at 49.5%, DPE Platform Al at 57.1 % (for 80%) ; 71.5 (for
100%) and DPE Value Creation at 45.8% - 46.2% are the necessary but insufficient conditions

that need to be in place.
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Table 33: NCA Set A effect sizes

CE-FDH p-Value CE-FDH p-Value CE-FDH p-Value
Effect size d Effect size d Effect size d
Construct DPE Collaboration DPE Willingness To Transact DPE Network Coopetition
DPE Trust 0.204 0.004 0.198 0.000 0.100 0.582
Digital P Ecosystem HO 0.124 0.019 0.071 0.002 0.117 0.029
DPE Platform Al 0.240 0.036 0.224 0.001 0.183 0.273
DPE Value Creation 0.163 0.003 0.147 0.000 0.107 0.225

Note: d ranges between 0 < d < 1, where 0 <d < 0.1 signifies small effect, 0.1 < d < 0.3 medium effect,
0.3 <d < 0.5 large effect and d > 0.5 as very large effect. (Richter et al., 2020).

Statistically significant at p < 0.05 (Dul, van der Laan and Kuik, 2020).
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Table 34: NCA Set A bottleneck table (percentages)

(CE-FDH) DPE Digital P DPE DPE Value
Trust Ecosystem HO Platform AI  Creation

Bottleneck DPE Network

Coopetition

0 NN NN NN NN

10 NN NN NN NN

20 NN NN NN NN

30 NN NN NN NN

40 NN 34 NN NN

50 NN 34 NN NN

60 NN 34 273 NN

70 NN 34 273 7.1

80 43.5 49.5 57.1 45.8

90 43.5 49.5 57.1 46.2

100 43.5 49.5 71.5 46.2
DPE Digital P DPE DPE Value
Trust Ecosystem HO Platform AI  Creation

Bottleneck DPE

Collaboration

0 NN NN NN NN

10 NN NN NN NN

20 NN NN NN NN

30 NN NN 16.7 NN

40 9.0 4.7 27.2 NN

50 23.2 4.7 273 NN

60 31.8 4.7 273 22.7

70 323 18.0 273 30.2

80 323 18.0 40.8 30.2

90 33.8 37.2 49.2 53.9

100 81.6 59.5 57.1 61.3

Bottleneck DPE DPE Digital P DPE DPE Value

Willingness To Transact  Trust Ecosystem HO  Platform AI  Creation

0 NN NN NN NN

10 9.0 NN NN NN

20 9.0 4.0 27.2 NN

30 9.0 4.0 27.2 NN

40 9.0 4.0 273 NN

50 21.5 4.7 273 22.7

60 21.5 4.7 273 22.7

70 21.5 4.7 273 22.7

80 323 4.7 273 22.7

90 40.6 32.6 273 45.8

100 49.2 32.6 27.3 46.2
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NCA Plot : DE Trust - DE Willingness To Transact
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Figure 29: Scatter plot of NCA - Trust and Willingness To Transact

Visual inspection of the scatter plot (Figure 29) confirms the empty space in the upper left
corner. It is noticeable that a ceiling envelopment with free disposal hull (CE-FDH)., with a
piecewise linear function fits the data points. CE-FDH is selected as the outcomes have few
levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 6.757 and has
100% ceiling accuracy. The presence of cases mainly in the centre to the upper right corner

suggests supportiveness for the necessary condition hypothesis in this case (Dul, 2016).
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NCA Plot : Digital Ecosystem HO - DE Willingness To Transact
oL FO——-0- 0000 -6 @ -CABD-ED—-———-
..... CE-FDH | 00 @ WO Wo O o
T 7 - e—-CRRDHS-—-—t P DO 0WO )
i 0 ¢ @IOO ROAAOOOTID AR OO 0
» | 0 00 O WBOEORFIS 8o © o)
§ e 7 i 00 O WOo@Po®® 6 00 0 O
§ ! O 00 2 OO WADE @ o
'; i Qo0 CODPTFIROe 00 O ©
- N | ®  ooSso ooo O
§ ? @ G omoo ®mw® 00 O O
g i 0 © o ©
= o - :
= ' | o) g 0
w ! o
2 |
o |
' | © 0
G- o
T4 0,
| | 1 T | |
-3 -2 -1 0 1 2
Digital Ecosystem HO

Figure 30: Scatter plot of NCA — DPE HO and Willingness To Transact

The visual inspection of the scatter plot (Figure 30) confirms minimum empty space in the
upper left corner. It is hence concluded that a necessary condition is not observed. It is
noticeable that a ceiling envelope with free disposal hull (CE-FDH), with a piecewise linear
function fits the data points. CE-FDH is selected as the outcomes have few levels and are
discrete. The size of the empty space ceiling zone for CE-FDH is 2.317 and has 100% ceiling
accuracy. The presence of cases is scattered in a random order and suggests minimum evidence

for the necessary condition hypothesis in this case (Dul, 2016).
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Figure 31: Scatter plot of NCA — DPE Platform Al and Willingness To Transact

The visual inspection of the scatter plot (Figure 31) confirms the empty space in the upper left
corner. It is noticeable that a ceiling envelope with free disposal hull (CE-FDH), with a
piecewise linear function fits the data points. CE-FDH is selected as the outcomes have few
levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 8.836 and has
100% ceiling accuracy. The presence of cases towards the upper right corner suggests

supportiveness for the necessary condition hypothesis in this case (Dul, 2016).
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Figure 32: Scatter plot of NCA — DPE Value Creation and Willingness To Transact

The visual inspection of the scatter plot (Figure 32) confirms minimum empty space (small
effect size d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal
hull (CE-FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the
outcomes have few levels and are discrete. The size of the empty space ceiling zone for CE-
FDH is 4.725 and has 100% ceiling accuracy. The presence of cases in a scattered fashion

suggests non- supportiveness for the necessary condition hypothesis in this case (Dul, 2016).
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Figure 33: Scatter plot of NCA — DPE Trust and Collaboration

The visual inspection of the scatter plot (Figure 33) confirms empty space (medium effect size

d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull (CE-

FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the outcomes

have few levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 6.738

and has 100% ceiling accuracy. The presence of cases scattered towards the top right corner

suggests supportiveness for the necessary condition hypothesis in this case (Dul, 2016).
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this case (Dul, 2016).

Figure 34: Scatter plot of NCA — DPE HO and Collaboration

The visual inspection of the scatter plot (Figure 34) confirms some empty space (near to small
effect size d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal
hull (CE-FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the
outcomes have few levels and are discrete. The size of the empty space ceiling zone for CE-
FDH is 3.905 and has 100% ceiling accuracy. The presence of some cases scattered towards

the centre to top right corner suggests supportiveness for the necessary condition hypothesis in
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Figure 35: Scatter plot of NCA — DPE Platform AI and Collaboration

The visual inspection of the scatter plot (Figure 35) confirms large empty space (med-high

effect size d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal

hull (CE-FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the

outcomes have few levels and are discrete. The size of the empty space ceiling zone for CE-

FDH is 9.185 and has 100% ceiling accuracy. The presence of cases scattered towards the centre

to top right corner suggests supportiveness for the necessary condition hypothesis in this case

(Dul, 2016).
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Figure 36: Scatter plot of NCA — DPE Value Creation and Collaboration

The visual inspection of the scatter plot (Figure 36) confirms empty space (med effect size d)
in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull (CE-
FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the outcomes
have few levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 5.102
and has 100% ceiling accuracy. The presence of some cases scattered towards the centre to top
right corner suggests supportiveness for the necessary condition hypothesis in this case (Dul,

2016).
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Figure 37: Scatter plot of NCA — DPE Trust and Network Coopetition

The visual inspection of the scatter plot (Figure 37) confirms small empty space (low effect size
d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull (CE-
FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the outcomes
have few levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 3.188
and has 100% ceiling accuracy. The presence of some cases scattered towards the centre to top
right corner suggests low supportiveness for the necessary condition hypothesis in this case

(Dul, 2016) and p-value is greater than 0.05.
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DE Network Coopetition

NCA Plot : Digital Ecosystem HO - DE Network Coopetition
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Figure 38: Scatter plot of NCA — DPE HO and Network Coopetition

The visual inspection of the scatter plot (Figure 38) confirms small empty space (low effect size

d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull (CE-

FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the outcomes

have few levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 3.539

and has 100% ceiling accuracy. The presence of most cases scattered towards the centre

suggests low supportiveness for the necessary condition hypothesis in this case (Dul, 2016).
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Figure 39: Scatter plot of NCA — DPE Platform Al and Network Coopetition

The visual inspection of the scatter plot (Figure 39) confirms empty space (med effect size d)
in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull (CE-
FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the outcomes
have few levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 6.744
and has 100% ceiling accuracy. The presence of most cases scattered towards the centre right
suggests low supportiveness for the necessary condition hypothesis in this case (Dul, 2016).

Additionally, p-value = 0.273 and is greater than 0.05 therefore is not significant.
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Figure 40: Scatter plot of NCA — DPE Value Creation and Network Coopetition

The visual inspection of the scatter plot (Figure 40) confirms some empty space (med-low effect
size d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull
(CE-FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the
outcomes have few levels and are discrete. The size of the empty space ceiling zone for CE-
FDH is 3.217 and has 100% ceiling accuracy. The presence of most cases scattered towards the
centre suggests low supportiveness for the necessary condition hypothesis in this case (Dul,

2016). Additionally, p-value = 0.225 and is greater than 0.05 therefore is not significant.
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4.5.2 Necessary condition analysis — Set B

Following the NCA Set A, NCA Set B was conducted to test whether DPE Collaboration and
DPE Network Coopetition are a necessary condition for DPE Willingness to transact; DPE
Network Coopetition and DPE Willingness to transact are a necessary condition for DPE
Collaboration; and DPE willingness to transact and DPE Collaboration are a necessary
condition for DPE Network Coopetition. The NCA effect sizes for the second set of NCA (Set
B) are presented along with bottleneck tables (Table 35 and Table 36) and scatter plot figures
for each construct. The results of NCA Set B (see Table 35) indicate that DPE Willingness To
Transact (medium effect) and DPE Network Coopetition (medium effect) are meaningful (d >
0.1) and significant (p < 0.05) necessary conditions for DPE Collaboration (Richter et al., 2020).
It was also reported that DPE Collaboration ( close to large effect) is a meaningful (d > 0.1) and
significant (p < 0.05) necessary condition for DPE Willingness to Transact. Additionally, DPE
Collaboration (medium effect) is a meaningful (d > 0.1) and significant (p < 0.05) necessary
condition for DPE Network Coopetition.

Furthermore, each necessary condition was analysed in detail with the bottleneck tables. From
the bottleneck tables (see Table 36) highlighting that to reach up to 80% level of DPE Network
Coopetition, both DPE Collaboration (25.5%) and DPE Willingness to Transact (41.8%) are
necessary conditions that need to be in place. For DPE Collaboration to reach up to 60% level,
DPE Willingness To Transact (41.2%) and DPE Network Coopetition (19.2%) are necessary
conditions. And For DPE Willingness To Transact to be 70% level or above, DPE Collaboration
(25.5%) and DPE Network Coopetition (0.8%, very low level) are necessary but insufficient

conditions that need to be in place.
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Table 35: NCA Set B effect sizes

Chapter 4

CE-FDH p-Value
Effect Size d
Construct DPE Collaboration
DPE Collaboration - -
DPE Willingness To 0.267 0.000
Transact
DPE Network Coopetition  0.158 0.001

CE-FDH
Effect Size d

DPE Willingness To
Transact

0.117

0.020

p-Value

0.013

0.536

CE-FDH
Effect Size d

DPE Network
Coopetition

0.200

0.096

p-Value

0.000

0.790

Note: d ranges between 0 < d < 1, where 0 <d < 0.1 signifies small effect, 0.1 < d < 0.3 medium effect,

0.3 <d <0.5 large effect and d > 0.5 as very large effect. (Richter et al., 2020).

Statistically significant at p < 0.05 (Dul, van der Laan and Kuik, 2020).
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Table 36: NCA Set B bottleneck table (percentages)

(CE-FDH) Collaboration Willingness To  Network
Transact Coopetition

Bottleneck DPE Network

Coopetition

0 NN NN -

10 12.7 NN -

20 12.7 NN -

30 15.7 NN -

40 18.4 NN -

50 18.4 NN -

60 25.5 NN -

70 25.5 NN -

80 25.5 41.8 -

90 25.5 41.8 -

100 25.5 41.8 -

Collaboration Willingness To  Network

Transact Coopetition

Bottleneck DPE Collaboration

0 - NN NN

10 - NN 0.8

20 - NN 0.8

30 - NN 0.8

40 - 17.7 0.8

50 - 17.7 0.8

60 - 41.2 19.2

70 - 46.9 19.2

80 - 52.9 19.2

90 - 52.9 44.4

100 - 100.0 94.0

Collaboration Willingness To  Network

Transact Coopetition
Bottleneck DPE Willingness To
Transact
0 NN - NN
10 NN - NN
20 NN - NN
30 NN - NN
40 NN - NN
50 12.7 - 0.8
60 18.4 - 0.8
70 25.5 - 0.8
80 25.5 - 3.0
90 26.7 - 8.1
100 26.7 - 8.1
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NCA Plot : DE Network Collaboration - DE Willingness To Transact
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Figure 41: Scatter plot of NCA — Collaboration and Willingness To Transact

The visual inspection of the scatter plot (Figure 41) confirms some empty space (med-low
effect size d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal
hull (CE-FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the
outcomes have few levels and are discrete. The size of the empty space ceiling zone for CE-
FDH is 3.630 and has 100% ceiling accuracy. The presence of most cases towards the top right
suggests supportiveness for the necessary condition hypothesis in this case (Dul, 2016).

Additionally, p-value = 0.013 and is lower than 0.05 therefore is significant.
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NCA Plot : DE Network Coopetition - DE Willingness To Transact
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Figure 42: Scatter plot of NCA — Network Coopetition and Willingness To Transact

The visual inspection of the scatter plot (Figure 42) confirms very little empty space (very low
effect size d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal
hull (CE-FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the
outcomes have few levels and are discrete. The size of the empty space ceiling zone for CE-
FDH is 0.588 and has 100% ceiling accuracy. The presence of most cases towards the centre
suggests non supportiveness for the necessary condition hypothesis in this case (Dul, 2016).

Additionally, p-value = 0.536 and is higher than 0.05 therefore is not significant.

141



Chapter 4

DE Network Collaboration

NCA Plot : DE Network Coopetition - DE Network Collaboration
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Figure 43: Scatter plot of NCA — Network Coopetition and Collaboration

The visual inspection of the scatter plot (Figure 43) confirms empty space (med effect size d)

in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull (CE-

FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the outcomes

have few levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 4.573

and has 100% ceiling accuracy. The presence of some cases towards the centre right suggests

supportiveness for the necessary condition hypothesis in this case (Dul, 2016). Additionally, p-

value = 0.001 and is lower than 0.05 therefore is significant.
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NCA Plot : DE Willingness To Transact - DE Network Collaboration
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Figure 44: Scatter plot of NCA — Willingness To Transact and Collaboration

The visual inspection of the scatter plot (Figure 44) confirms empty space (med-large effect
size d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull
(CE-FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the
outcomes have few levels and are discrete. The size of the empty space ceiling zone for CE-
FDH is 8.278 and has 100% ceiling accuracy. The presence of some cases towards the right
corner suggests supportiveness for the necessary condition hypothesis in this case (Dul, 2016).

Additionally, p-value = 0.000 and is lower than 0.05 therefore is significant.
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NCA Plot : DE Network Collaboration - DE Network Coopetition
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Figure 45: Scatter plot of NCA — Collaboration and Network Coopetition

The visual inspection of the scatter plot (Figure 45) confirms empty space (med-large effect
size d) in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull
(CE-FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the
outcomes have few levels and are discrete. The size of the empty space ceiling zone for CE-
FDH is 5.795 and has 100% ceiling accuracy. The presence of some cases towards the centre
suggests supportiveness for the necessary condition hypothesis in this case (Dul, 2016).

Additionally, p-value = 0.000 and is lower than 0.05 therefore is significant.
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NCA Plot : DE Willingness To Transact - DE Network Coopetition
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Figure 46: Scatter plot of NCA — Willingness To Transact and Network Coopetition

The visual inspection of the scatter plot (Figure 46) confirms low empty space (low effect size)
in the upper left corner. It is noticeable that a ceiling envelope with free disposal hull (CE-
FDH), with a piecewise linear function fits the data points. CE-FDH is selected as the outcomes
have few levels and are discrete. The size of the empty space ceiling zone for CE-FDH is 2.869
and has 100% ceiling accuracy. The presence of most cases towards the centre right and bottom
right suggests non supportiveness for the necessary condition hypothesis in this case (Dul,

2016). Additionally, p-value = 0.790 and is higher than 0.05 therefore is not significant.
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4.6 Summary of hypotheses results and validity

Below, the results of the hypotheses that were detailed within the initial chapters of this research
thesis are summarised. Highlighting the key results associated with each hypothesis, along with
the type of analysis that were conducted to confirm if the hypotheses are supported or not
supported based on the analysis.

A post hoc analysis was also conducted to check if the sample of 333 respondents was sufficient
— using the values of willingness to transact digital ecosystem outcomes in DPETO with (f =
0.357) and without (B = 0.306) explainable Al-influenced trust mediator, at 0.05 error
probability and three predictors. This revealed that the sample used for this study was sufficient
and of high statistical power close to 1.0, hence sufficient to detect significant effects in the

DPETO model.
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Table 37: Hypotheses results summary

Chapter 4

Hypothesis
HI: Digital platform ecosystem will have
positive effect on digital platform ecosystem

outcomes of willingness to transact.

H2: Digital platform ecosystem will have
positive effect on digital platform ecosystem

outcomes of network coopetition.

H3: Digital platform ecosystem will have
positive effect on digital ecosystem outcomes

of collaboration.

Validity

Supported

Supported

Supported

Result

A statistically significant positive
relationship exists between the Digital
Platform Ecosystem and Willingness To
Transact, with a path coefficient of 0.199
(t=3.093, p =0.002).

A statistically significant and positive
relationship exists between the Digital
Platform Ecosystem and Network
Coopetition, as indicated by a path
coefficient of 0.230 (t = 3.740, p < 0.000).
A statistically significant positive
relationship is observed between the

Digital Platform Ecosystem and

Type of analysis
PLS -SEM on

DPETO-no-xAl

PLS -SEM on

DPETO-no-xAl

PLS -SEM on

DPETO-no-xAl

Reference

Table 29

Table 29

Table 29
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Hypothesis

HI

H2

H3

Validity

Supported

Supported

Supported

Result

Collaboration, supported by a path
coefficient of 0.247 (t = 4.124, p < 0.000).
A statistically significant positive
relationship between Digital Platform
Ecosystem and Willingness To Transact,
with a path coefficient of 0.147 (t =2.473,
p=0.013).

A statistically significant positive
relationship is found between Digital
Platform Ecosystem and Network
Coopetition, with a path coefficient of
0.168 (t=2.558,p=0.011).

There is a statistically significant positive

relationship between Digital Platform

Type of analysis

PLS -SEM on

DPETO-xAI

PLS -SEM on

DPETO-xAI

PLS -SEM on

DPETO-xAI

Reference

Table 29

Table 29

Table 29
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Hypothesis

H4: Digital platform ecosystem’s positive

effects on digital platform ecosystem outcomes

of willingness to transact will be mediated by

digital platform ecosystem trust.

HS5: Digital platform ecosystem’s positive

effects on digital platform ecosystem outcomes

of network coopetition will be mediated by

digital platform ecosystem trust.

Validity

Supported

Supported

Result

Ecosystem and Collaboration, with a path
coefficient of 0.158 (t =2.750, p = 0.006).
A highly significant and positive indirect
relationship between the Digital Platform
Ecosystem and Willingness To Transact,
mediated by Digital Platform Ecosystem
Trust, with a path coefficient of 0.306 (t =
7.590, p < 0.000).

A significant and positive indirect
relationship is observed between the
Digital Platform Ecosystem and Network
Coopetition, mediated by Digital Platform
Ecosystem Trust, with a path coefficient

of 0.194 (t = 5.100, p < 0.000)

Type of analysis

PLS-SEM
Mediation
Analysis on

DPETO-no-xAl

PLS-SEM
Mediation
Analysis on

DPETO-no-xAl

Reference

Table 29

Table 29
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Hypothesis

Hé6: Digital platform ecosystem’s positive
effects on digital platform ecosystem outcomes
of collaboration will be mediated by digital

platform ecosystem trust.

H7: Digital platform ecosystem’s positive
effects on digital platform ecosystem outcomes
of willingness to transact will be mediated by
artificial influence explainability influenced

digital platform ecosystem trust.

Validity

Supported

Supported

Result Type of analysis
A significant and positive indirect PLS-SEM
relationship between the Digital Platform  Mediation
Ecosystem and Collaboration, mediated Analysis on

by Digital Platform Ecosystem Trust, with DPETO-no-xAl
a path coefficient 0of 0.216 (t=5.701, p <

0.000).

A significant and positive indirect PLS-SEM
relationship is observed, where the Digital Mediation
Platform Ecosystem exerts influence on Analysis on
individuals' Willingness To Transact DPETO-xAI
through the mediator of Digital Platform

Ecosystem Trust. The path coefficient for

this indirect effect is 0.357 (t=9.348, p =

0.000).

Reference

Table 29

Table 29
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Hypothesis

HS8: Digital platform ecosystem’s positive

effects on digital platform ecosystem outcomes
of network coopetition will be mediated by

artificial influence explainability influenced

digital platform ecosystem trust.

HO: Digital platform ecosystem’s positive

effects on digital platform ecosystem outcomes

of collaboration will be mediated by artificial

influence explainability influenced digital

platform ecosystem trust.

Validity

Supported

Supported

Result

A significant and positive indirect
connection from the Digital Platform
Ecosystem to Network Coopetition,
mediated by Digital Platform Ecosystem
Trust. The path coefficient for this
indirect effect is 0.256 (t = 6.366, p =
0.000).

A significant and positive indirect
relationship in which the Digital Platform
Ecosystem influences Collaboration
through the mediator of Digital Platform
Ecosystem Trust. The path coefficient for
this indirect effect is 0.306(t = 8.161, p =

0.000).

Type of analysis
PLS-SEM
Mediation
Analysis on

DPETO-xAI

PLS-SEM
Mediation
Analysis on

DPETO-xAI

Reference

Table 29

Table 29
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Hypothesis Validity  Result Type of analysis  Reference
H10: Digital platform ecosystem trust when Supported DPETO-xAI model with XAl in DPE e Model Table 30
mediated with artificial intelligence Trust mediator results in smaller values, selection Table 31
explainability influenced digital platform hence a better predictor model. criterion: Table 32
ecosystem trust is a stronger predictor model of DPETO-xAI model is an efficient and Asymptotically
digital platform ecosystem outcomes in consistent system to foster value efficient &
comparison to non-explainability influenced outcomes of Willingness to Transact, Asymptotically
digital platform ecosystem trust. Collaboration and Network Coopetition in Consistent

Digital Platform Ecosystem e PLSPredict
H11: Digital platform ecosystem trust mediator ~ Supported DPE Trust is a meaningful (d > 0.1)and ~ NCA Set A Table 33
is a meaningful and a necessary condition for significant (p < 0.05) necessary condition
collaboration. for DPE Collaboration (medium effect)
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Hypothesis
H12: Digital platform ecosystem trust mediator
is a meaningful and a necessary condition for

willingness to transact.

H13: Digital platform ecosystem trust mediator
is a meaningful and a necessary condition for

network coopetition.

H14: Digital platform ecosystem Platform Al is

a meaningful and a necessary for collaboration.

Validity

Supported

Not

Supported

Supported

Result Type of analysis
DPE Trust is a meaningful (d > 0.1) and ~ NCA Set A
significant (p < 0.05) necessary condition

for DPE Willingness to Transact (medium

effect)

DPE Trust is a not meaningful (d=0.100)  NCA Set A
and not a significant (p > 0.05) necessary

condition for DPE Network Coopetition

(small effect)

DPE platform Al appears to me a NCA Set A
meaningful (d > 0.1) and significant (p <

0.05) necessary condition for DPE

Collaboration and DPE Willingness to

Transact

Reference

Table 33

Table 33

Table 33
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Hypothesis
H15: Digital platform ecosystem Platform Al is
a meaningful and a necessary for willingness to

transact.

H16: Digital platform ecosystem Platform Al is
a meaningful and a necessary network

coopetition.

H17: Digital platform ecosystem outcome of
collaboration is a meaningful and a necessary

condition for willingness to transact.

Validity

Supported

Not

Supported

Supported

Result Type of analysis

DPE platform Al appears to me a NCA Set A
meaningful (d > 0.1) and significant (p <
0.05) necessary condition for DPE
Willingness to Transact

DPE platform Al is not a meaningful (d NCA Set A
=0.183, med effect) and not a significant
(p > 0.05) necessary condition for DPE
Coopetition

DPE Collaboration ( close to large effect) NCA Set B
is a meaningful (d > 0.1) and significant

(p < 0.05) necessary condition for DPE

Willingness to Transact

Reference

Table 33

Table 33

Table 35
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Hypothesis
H18: Digital platform ecosystem outcome of
network coopetition is a meaningful and a

necessary condition for willingness to transact.

H19: Digital platform ecosystem outcome of
network coopetition is a meaningful and a

necessary condition for collaboration.

H20: Digital platform ecosystem outcome of
willingness to transact is a meaningful and a

necessary condition for collaboration.

Validity
Not

supported

Supported

Supported

Result Type of analysis
DPE Network coopetition is not a NCA Set B
meaningful (d=0.020) and not a

significant (p > 0.05) necessary condition

for Willingness to Transact

DPE Network Coopetition (medium NCA Set B
effect) is meaningful (d > 0.1) and

significant (p < 0.05) necessary conditions

for DPE Collaboration

DPE Willingness To Transact (medium NCA Set B
effect) is a meaningful (d > 0.1) and

significant (p < 0.05) necessary conditions

for DPE Collaboration

Reference

Table 35

Table 35

Table 35
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Hypothesis
H21: Digital platform ecosystem outcome of
collaboration is a meaningful and a necessary

condition for network coopetition.

H22: Digital platform ecosystem outcome of
willingness to transact is a meaningful and a

necessary condition for network coopetition.

Validity

Supported

Not

Supported

Result Type of analysis
DPE Collaboration (medium effect) is a NCA Set B
meaningful (d > 0.1) and significant (p <

0.05) necessary condition for DPE

Network Coopetition.

DPE Willingness to Transact is not a NCA Set B
meaningful (d=0.096, nearing small

effect) and not a significant (P > 0.05)

necessary condition for DPE Network

Coopetition.

Reference

Table 35

Table 35
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4.7 Chapter summary

In this chapter, an overall analysis of the research components was undertaken. The chapter
examined response rates and presented descriptive statistics on the survey respondents.
Utilising Partial Least Squares Structural Equation Modelling (PLS-SEM)), the chapter analysed
the conceptual DPETO model's path relationships. This analysis examined two distinct models
(with and without artificial intelligence explainability influenced trust mediator), each
involving its set of measurement items and corresponding PLS-SEM analysis results. The
chapter also delved into measurement model assessments, encompassing measurement scale
validation and model loadings.

The chapter then evaluated the internal consistency, reliability, and convergent validity.
Discriminant validity using the Heterotrait-Monotrait (HTMT) ratio and cross-loadings.
Multicollinearity was assessed through the structural model's variance inflation factor (VIF)
calculations. Thereafter, the testing of direct and mediated relationships was conducted, which
revealed significant insights into the relationships of variables. A critical part of the chapter was
in the model selection process, which involved the selection criteria to identify the most suitable
model representation out of the two DPETO models. This included prediction assessments,
including out-of-sample predictions.

Furthermore, the chapter introduced the use of Necessary Condition Analysis (NCA) as a
complementary approach to PLS-SEM analysis. NCA was applied to two distinct sets of
variables (Set A & Set B analysis), answering the hypotheses that were designed to understand
the conditions associated with the examined constructs.

Finally, the chapter covered the analysis and testing of the hypotheses, answering their
statistical significance and contribution to the research's broader objectives. Through the
comprehensive analysis, the chapter also provided a holistic understanding of the overall

empirical landscape of this research and the associated practical implications.
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S5 Discussion and

contributions

“Research is creating new knowledge”
—  Neil Armstrong

This chapter covers the key dimensions of this research, explaining its contributions at various
levels — theoretical, methodological, and practical. Through the detailed synthesis of the
analysis, this chapter highlights the emerging novel insights, across theory, advanced research
methods, and practical applications. Ultimately, this chapter provides a comprehensive

understanding of the overarching implications of this research study.

5.1 Discussion

The key gaps within the extant scholarly work and practical applications in the domain of digital
platform ecosystems establish the necessary groundwork for this research. Central issues such
as the foundational trust in the digital platform ecosystem, the increased use of artificial
intelligence within these platforms and the lack of understanding of the impact of trust on value
outcomes are focal aspects. These issues serve as the basis of this research which intends to
refine the academic progress and provide pragmatic approaches to embedding trust
methodologies in alignment with the advancing technological landscape.

The primary aim of this study was to conceptually understand the existence of ‘ecosystem trust’
and how it impacts digital platform ecosystem outcomes. This study aimed to contribute to the
literature on digital platform ecosystems and associated topics of digital platform ecosystem

outcomes by developing a uniquely posited conceptual model, referenced as the Digital
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Platform Ecosystem Trust Outcomes (DPETO) model. A thorough review of the existing
literature on digital ecosystems concluded that digital platform ecosystems are emerging in
various contexts. These ecosystems are taking a variety of shapes and forms to address their
value outcomes, defined broadly by their underlying organising principles. Taking a view of
these ecosystems, namely, digital platform ecosystems, where digital platforms (often owned
and operated by a non-hierarchical authority) (Adner, 2017) are becoming relevant in all
spheres. This is raising critical issues of propagation and permeability of trust, broadly as and
for those participating (and/or transacting) on these ecosystems while they are collaborating,
negotiating within and beyond the network boundaries - co-creating and capturing value. The
problem of trust, hence, becomes of critical mass, needing addressing by emerging
mechanisms, technologies and architectures that resonate with those of the digital platform
ecosystems and the pace of their evolution. These are the issues that are explored in this research
by quantifying the relationships and the factors that influence them and were developed into
the key research questions answered in this research. The question RQ1 included understanding
how the digital platform ecosystem does itself affect the associated participation outcomes and
is discussed in section 5.1.1. The question RQ2 included understanding how the presence of
trust affects the associated participation outcomes and is discussed in section 5.1.2. Section
5.1.2 also discusses RQ3 and RQ4. RQ3 explored digital platform ecosystem trust, involving
artificial intelligence explainability, and its impact on digital platform ecosystem participation
outcomes. RQ4 explored the absence of artificial intelligence explainability. Furthermore,
section 5.1.3 further discusses the overall effects of trust and the role of explainability. Section

5.1.4 discusses RQ5, conditions that are meaningful and necessary.
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As such, to answer the key questions set out the main purpose of this study (see 1.4 and Figure
47) was to first establish by examining if there is a relationship between digital platform
ecosystem composition aspects of platform Al, value creation drivers, the digital platform
ecosystem trust and digital platform ecosystem outcomes of Collaboration, Network
Coopetition and Willingness To Transact. Furthermore, this study explored the effect of
explainable artificial intelligence (xAl) on digital platform ecosystem trust and how it mediates

the digital platform ecosystem outcomes.

5.1.1 Effects of digital platform ecosystem principles on participation outcomes

This study conducted a comprehensive analysis on understanding the effects of digital platform
ecosystem principles and how they influence the participation outcomes. This was an essential
step to operationalise and validate initially, the novel DPETO framework. Following the
DPETO conceptual framework development, a detailed analysis was conducted using PLS-
SEM methodology both on DPETO-no-xAl and on DPETO-xXAI variations of the model.
Firstly, the hypothesis H1 was tested to answer this question about the outcome of willingness
to transact. This was reported as positive and statistically significant for both DPETO models
(see Table 37). Secondly, the hypothesis H2 was tested to answer this question about the
outcome of network coopetition and was reported as positive and statistically significant for
both DPETO models. Thirdly, the hypothesis H3 was tested to answer this question about the
outcome of collaboration and was reported as positive and statistically significant for both
DPETO models. Not many research studies have conceptualised the digital platform ecosystem
in exact terms as the DPETO model and with the quantitative evaluation of the significance of
these relationships. Additionally, the newly developed scales and measurement items required
validation and this initial PLS-SEM analysis established the validity of these measurement
items. These findings confirm the presence of a meaningful relationship between the digital

platform ecosystems’ composition principles of platform AI and value creation and the vital
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role that they play with regards to the digital platform ecosystem outcomes of willingness to
transact, network coopetition and collaboration. This is a novel finding as no known previous
studies have empirically tested this relationship. The evidence from the analysis also highlights
the role of digital platform ecosystem composition itself, such as the presence of artificial
intelligence and the associated transaction behaviours concerning businesses across the
financial services digital platform ecosystem domain. This evidence additionally advances
digital platform ecosystems outcomes related research related to network-level behaviours such
as collaboration and coopetition and their importance in shaping digital platform ecosystem

transactional behaviours.

5.1.2 Effects of trust on digital platform ecosystem participation outcomes —

without and with Al explainability

Critical to the proposed DPETO model in this research and after the validation of the digital
platform composition principles, the effects of trust on the digital platform ecosystem were
studied. This was essential to advance research regarding the theories of trust with regards to
digital platform ecosystems and establish the validity of the conceptual framework. The
hypothesis H4, H5 and H6 were tested for the effects of the digital platform ecosystem on the
outcomes of willingness to transact, network coopetition and collaboration respectively and in
the presence of trust as a mediator. Additionally, as noted in this research thesis earlier,
artificial intelligence poses issues related to black box and artificial intelligence explainability
is a potential way to understand this behaviour. Therefore, the effects of trust as a mediator was
measured with (H4, H5, H6) and without (H7, H8, H9) the presence of xAl. Applying a PLS-
SEM mediation approach, the results reported a highly significant and positive indirect
relationship in all cases confirming the vital role of trust in facilitating transactional and

cooperative behaviours within the digital platform ecosystem landscape. The analysis results
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also confirm the mediation effects to be stronger when trust was mediating the digital platform
ecosystem outcomes in the influence of xAl, confirming the need to explain black box

behaviours of platform Al as a composition principle of the digital platform ecosystem.

5.1.3 Effects of trust — Further validation of the model

The DPETO model as discussed in the sections so far, through a comprehensive analysis
utilising the PLS-SEM methodology confirms that digital platform ecosystem strongly
influences the outcomes of willingness to transact, network coopetition and collaboration when
mediated by digital platform ecosystem trust. The role of explainability of the artificial
intelligence principles used within the digital platform ecosystem however warranted further
investigation and validation. To determine whether Digital Platform Ecosystem Trust, when
mediated by Artificial Intelligence Explainability (xAl), is a more robust predictor model of
digital platform ecosystem outcomes than non-explainability influenced Digital Platform
Ecosystem Trust, a further analysis utilising the two DPETO models and model selection
criteria of Asymptotically efficient and Asymptotically Consistent was conducted. Hypothesis
H10 confirmed that the DPETO-xAI model, incorporating explainability influenced Digital
Platform Ecosystem Trust, yielded smaller values, indicating superior predictive performance.
These results suggested that the DPETO-xAI model is efficient and consistent for predicting
digital platform ecosystem outcomes, specifically Willingness to Transact, Collaboration, and
Network Coopetition. These findings are a critical contribution of this research and highlight
the significance of integrating artificial intelligence explainability into trust models within the
digital platform ecosystem and demonstrate the available potential to enhance predictive

accuracy and model effectiveness.
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5.1.4 Conditions that are meaningful and necessary

To further the understanding of the required levels of digital platform ecosystem trust for
achieving the digital platform ecosystem outcomes, this research conducted a necessary
condition analysis. Firstly, the digital platform ecosystem composition principles, ecosystem
platform ecosystem Al serve as both a meaningful and necessary condition for achieving the
outcomes of collaboration and willingness to transact. This confirms the role of artificial
intelligence as an enabler in the digital platform ecosystem. Secondly, it was reported that the
digital platform ecosystem trust servers as both a meaningful and necessary condition for
achieving the digital platform ecosystem outcomes of collaboration and willingness to transact.
Trust is critical consideration in digital platform ecosystems and these findings validate and
advance research frameworks proposed in this thesis. Similarly, as hypothesised, the outcomes
of digital platform ecosystems have influence over other outcomes. To understand these effects,
a necessary condition analysis was conducted on the digital platform ecosystem outcomes.
Firstly, for achieving the outcome of collaboration, both willingness to transact and network
coopetition was a meaningful and necessary condition. This indicates that to achieve higher
levels of collaboration (100% level) within the digital platform ecosystem participants should
be willing and transact (at a 100% level) and exhibit traits of network co-opetition (at a 94%
level). Secondly, for achieving higher levels of willingness to transact (100% level), some levels
of collaboration (27%)and network coopetition (8%) are required. Lastly, for high levels of
network coopetition (100%), some collaboration (25.5%) and some willingness to transact
(41.8%) is required. These findings help understand and prioritise the digital platform
ecosystem outcomes dependent on the scenario which require these outcomes at a certain

expected level.
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5.2 Contributions to theory

This research contributes to theory in multiple ways by answering the critical questions of this
research. The Digital Platform Ecosystem Trust Outcomes (DPETO) model, a conceptual
framework developed herein, integrates key theoretical constructs of digital platforms
ecosystem and their associated transactional, value creating, outcomes. This model specifically
delineates the role of trust within digital platform ecosystems and its mediating effect on
associated outcomes. By addressing this, the model progresses with previously identified
research gaps, particularly those highlighting the lack of frameworks incorporating trust and
artificial intelligence within digital ecosystems (Senyo, Liu and Effah, 2019; Lillie et al., 2020).
While examining the first research question, the DPETO model provides insights into how
various components of the digital ecosystem foster participation. The empirical evidence
suggests that these components have a positive influence on outcomes such as the willingness
to engage in transactions, network coopetition, and collaboration. This finding is pivotal, as it
highlights the importance of ecosystem components in enhancing active participation, a facet
that has not been fully explored in existing literature (Adner, 2017).

The study also addresses a second research question regarding the existence of trust within
digital platform ecosystems and its consequential impact on participation outcomes. The
DPETO model is instrumental in illustrating that trust indeed serves as a mediating factor,
enhancing the literature on digital platform ecosystems, trust frameworks, and participation
outcomes. This contribution is particularly critical in light of the identified gaps that suggest a
need for a deeper understanding of trust’s role in these environments (Jacobides et al., 2019;
Sollner et al., 2018).

Furthermore, the research probes into the effects of explainable artificial intelligence on the
mediation of trust within the DPETO model. The analysis confirms that the presence of

explainable Al significantly strengthens the trust mediator within the framework as compared
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to the absence of explainable Al. This is a unique and novel attempt to examine the effects of
explainable artificial intelligence and how it affects trust in the digital platform ecosystem. This
investigation into the influence of explainable AI on trust in digital platform ecosystems,
contributes to an emerging area of research that marries complex technological advancements
with human-centric factors such as trust.
The study’s methodological approach, particularly the use of PLS-SEM analysis, facilitated a
comparison of the DPETO model’s efficacy with and without the inclusion of explainable AI’s
influence on trust. This comparison not only establishes the model’s robustness but also
accentuates the role of Al in shaping the dynamics of trust within digital platform ecosystems.
Additionally, this research examines the emerging domain of necessary conditions within the
digital platform ecosystem trust outcomes model. It explores the essentiality of relevant
phenomena existing within digital ecosystems and their outcomes, as framed by primary
literature on the subject (Dul, 2021). In terms of contributions, there are three possible
formulations of a contributions with necessary condition analysis (Dul, 2021):

e Contributions in terms of a conversation on causal relationships of a phenomenon

e Contributions in terms of a conversation on if the factors are complementary to each

other or substitutes

e Contributions in terms of a conversation on the necessity relationship of a phenomenon.
This research did not employ necessity logic when empirically testing these related
relationships as it was primarily based on PLS-SEM analysis, and it is now known if these are
a true necessity relationship. It was explored if these digital platform ecosystem relationships
are necessary relationships, as they make a key difference in building theoretical understanding
and practical actions. This research contributes by providing additional empirical evidence of

digital ecosystems necessity relationships.
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It concludes that digital platform ecosystem trust is a meaningful necessary condition for the
digital ecosystem outcomes of Collaboration and Willingness to Transact.

In terms of artificial intelligence, the research ascertains its role as a critical and indispensable
condition for fostering Collaboration and Willingness to Transact within the ecosystem. It
further elaborates that willingness to transact and network coopetition are meaningful and
significant necessary conditions for collaboration. Furthermore, Collaboration is a meaningful
and significant necessary condition for Willingness to Transact, and Collaboration is a
meaningful (and significant necessary condition) for Network Coopetition. This highlights that
collaboration in turn is essential for fostering willingness to transact and nurture network
coopetition within the ecosystem. This finding contributes a novel perspective to literature on
the causal interplay between these elements, suggesting a reciprocal and necessary relationship
amongst them.

Finally, this research advanced theoretical understanding by designing and implementing a new
measurement instrument that adds to the rigour in testing requirements for the advanced
analytical techniques employed in this study, specifically PLS-SEM. This methodological
contribution ensures a more comprehensive analysis, reinforcing the validity and reliability of
the research findings. The introduction of this instrument establishes a methodological
advancement, advancing future research efforts in studying the complexities of digital platform

ecosystems.
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5.3 Contributions to advanced research methods

This research contributes to advanced research analytical methods by utilising PLS-SEM in this
study to further strengthen the possibilities of the adoption of this in the domain of IS research.
It has leveraged the PLS-SEM guidelines and standard best practices but has carefully adjusted
the methodological approach where appropriate by combining it with other relevant research
considerations and recommendations.

Furthermore, it has leveraged the PLS-SEM technique alongside the necessary condition
analysis (NCA) technique (Richter et al., 2020), a newer method of analysis. No previous
studies in the digital ecosystem platform domain have leveraged this technique. IS research and
particularly in the emerging research in the area of digital platform ecosystems, is complex.
Adding to the complexity are the newer conceptual models that could include many
determinants and constructs that have not been studied previously. Necessary conditional
analysis addresses the complexity by additionally qualifying the critical levels that are
necessary for these constructs. This also helps with the creation of parsimonious research
models that are value driven and are of utility to researchers and practitioners (Richter and
Hauff, 2022). By utilising a mixed methodology, combining the PLS-SEM and NCA,
researchers can test both necessity and sufficiency relationships. With the increased practical
value due to these combinations, researchers can further identify critical constructs that relate
to the best possible outcomes (using PLS-SEM), such as those tested in this research (Richter
et al., 2020). NCA can be complementary to these findings, helping identify factors that are
critical to achieve these possible outcomes. This combination, as highlighted in the
methodology chapters, helps to derive must-haves and should-haves. This methodology has
utility in many research fields, an example being HRM (human resource management) research.
Other instances include testing theory-based necessity propositions in manufacturing

disciplines. Other studies in IS include analysis of promotion of radical innovation through end
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user computing satisfaction, highlighting that for innovation it is necessary that employees
share information and knowledge (Richter et al., 2020). This research aims to open up and
highlight more avenues to future research applying PLS-SEM and NCA combination
methodology. This combination method also presents opportunities to test existing and
established models to advance existing theory. Similar to this research, NCA can also be applied
to test mediation models and other PLS-SEM analyses such as those including moderation

(Richter et al., 2020).

5.4 Contributions to practice

Integrating trust into the framework of digital platform ecosystems has emerged as a critical
aspect in today’s technology-driven era of business management. The digital platform
ecosystem trust outcomes (DPETO) model, conceptualised in this study, represents a critical
step towards embedding trust within these ecosystems. It addresses the necessity of trust for
gaining strategic advantage in digital platforms. It also offers a comprehensive framework
adaptable to various technological contexts without being limited to specific technologies. This
adaptability highlights the model’s potential to guide organisations through the changing
technological landscape, establishing a trust-centric approach to managing digital platform
ecosystems.

The practical and managerial implications of the DPETO model are manifold, offering insights
into how trust building methodologies can be adopted and implemented within digital platform
ecosystems. From a strategic perspective, the model provides a blueprint for organisations to
embed trust as a core strategic and operational principle. It allows for the customisation of the
framework to fit the unique and changing technological and contextual needs of organisations,

ensuring that trust is effectively integrated into their digital ecosystem strategies.
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Furthermore, on a managerial level (from an owner persona perspective), the DPETO model
provides considerations for the adoption process, such as the identification of associated risks
areas and the development of strategies for their mitigation. This is critical for practitioners and
decision-makers who are responsible for designing these complex digital platform ecosystems.
The model also serves as a guide for embedding trust into the ecosystem’s architecture, ensuring
that technological advancements, such as artificial intelligence (Al), are leveraged in a manner
that enhances trust among end-users and participants / actors.

Empirical validation of the DPETO model through the testing of hypotheses (H1, H2, H3) using
the PLS-SEM methodology has confirmed the positive influence of digital ecosystem principles
on participation outcomes. These outcomes — willingness to transact, network coopetition, and
collaboration, are critical for the success of creating these ecosystems from an ecosystem
owner’s perspective. The findings also highlight the significance of trust in enhancing these
outcomes, thereby providing a strong rationale for organisations, particularly owners, to
prioritise trust-building in their strategic planning.

Moreover, the investigation into the role of trust as a mediator, especially in the context of
explainable Al (xAl), offers critical insights for all practitioners (owners and participants).
Testing hypotheses (H4 through H9) revealed that the mediation effect of trust is strengthened
in the presence of xAl, emphasising the importance of operational transparency. For owners,
this highlights the need to incorporate xAl features into their digital platforms to explain Al
operations, thereby fostering trust amongst ecosystem participants.

The DPETO model’s application offers actionable strategies for organisations aiming to
enhance their digital platform ecosystems. For ecosystem owners, the model provides a
strategic framework to conceptualise integration of trust-building features systematically. This

could include not only the technological considerations but perhaps also the cultural and
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operational adjustments they need to think about to embed trust as a foundational value within
their organisations.

End-users and participants benefit from a more transparent, trustworthy digital platform
ecosystem, encouraging more active engagement and collaboration. This creates the dynamics
where increased participation leads to richer interactions and more value creating activities
within the ecosystem.

Additionally, the model’s emphasis on the role of Al and its explainability offers a forward-
looking perspective for organisations. It suggests that the future of digital ecosystems lies not
just in the complexity of technologies utilised, but in how these technologies are presented and
understood by users. By adopting xAl, organisations can ensure that their digital platforms are
not only technologically advanced but also accessible and trustworthy.

The DPETO model thus represents a paradigm shift in how organisations approach the
integration of trust in digital platform ecosystems. It provides a comprehensive framework for
understanding and implementing trust mechanisms in a way that aligns with technological
advancements and user expectations. This approach is essential for fostering a digital ecosystem
where trust acts as a catalyst for participation, collaboration, and value creation.

In conclusion, the DPETO model’s practical contributions provide actionable insights into the
strategic and managerial aspects of trust integration. This also highlights the importance of
transparency in areas of user and multi-party engagement, ensuring digital platform ecosystems

are equipped to foster creation of trust and collaboration.
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5.5 Chapter summary

In this chapter, a comprehensive exploration of the research's implications unfolds. The chapter
commences by describing the contributions to theory, unveiling new perspectives and
frameworks that enrich the existing bodies of knowledge. The originality and depth of these
theoretical contributions provide the foundation for further scholarly exploration in the field.
The chapter delves into the contributions to advanced research methods, showcasing innovative
methodologies and approaches employed throughout the study. These methodological insights
advance the current research paradigm and offer a blueprint for future investigations in similar
domains.

Finally, the chapter elucidates the tangible contributions to practice that originate from the
research. By bridging the gap between theoretical constructs and real-world applications, the
study offers actionable insights that practitioners and their stakeholders can leverage. These
contributions extend the boundaries of traditional academia and offer immediate value to
professionals in relevant fields.

In essence, the chapter "Discussion and Contributions" summarises the comprehensive impact
of the research, spanning theory, advanced research methods, and practice. It emphasises the
significance of the study in shaping the field's theoretical relevance and its role as a catalyst for

future explorations and practical implementations.
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6 Conclusions, limitations,

and future research

“As for the future, your task is not to foresee it, but to
enable it.”
—  Antoine de Saint Exupery

6.1 Conclusions

Digital platform ecosystems are new ways of creating and delivering value across the network
of actors, participants, and owners of these ecosystems. The key to this digital platform
ecosystem’ success depends on how trustworthy these value-creating activities are in engaging
with these platforms for a set of expectations and associated outcomes. Newly formed
conceptual models are a way forward in creatively questioning existing research. This was the
aim of this research, where researchers were able to build a critical view on new propositions
and frameworks derived from market environment dynamics, such as the COVID-19 pandemic,
the rise in the adoption of artificial intelligence in platforms, etc.

This research leverages the relevance of trust theories and mechanisms and emerging
technologies and their potential application in the control-trust nexus. A focus on value creation
is maintained throughout. Therefore, this study emphasised the need for these digital platform
ecosystems to exhibit, foster and channel trust and suggested that leveraging technologies such
as explainable artificial intelligence within these platforms is beneficial to create high trust
value in platform artificial intelligence.

This study first created a novel conceptual 'DPETO model' to bring the disciplines of digital
platform ecosystems and underlying enabler technologies such as artificial intelligence, which

are increasingly used to power these platforms and the theories of trust in technological
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contexts. The DPETO model was then tested for multiple iterations, where the digital platform
ecosystem outcomes of collaboration, willingness to transact and network coopetition are
mediated by the trust with and without the influence of explainable artificial intelligence.
When it comes to meaningful and necessary conditions, digital platform ecosystem trust was
found not to be a meaningful and not significant necessary condition for digital ecosystem
network coopetition. Similarly, the digital platform ecosystem Al was reported as not a
meaningful and not a significant necessary condition for digital platform ecosystem network
coopetition. Additionally, it was found that digital platform ecosystem network coopetition is
not a meaningful and not a significant necessary condition for willingness to transact. These
findings highlight that network coopetition is an outcome that is mostly independent of other
digital platform ecosystem outcomes but has some influence (medium effect) on digital
platform ecosystem collaboration.

This research concludes that the digital platform ecosystem outcomes are significantly mediated
by digital platform ecosystem trust and provide perspectives on necessary conditions that are

necessary but insufficient for these outcomes.

6.2 Limitations and future research

This research is limited to the context and boundaries of the financial services digital platform
ecosystem. This is evident from the demographics of the respondents of the research data
collection instruments and the scope of this research. Other limitations exist around the newly
developed scales and the limited empirical testing of the ‘novel’ constructs of the DPETO
model developed in this research. The methodology around literature review is limited to
studies included to form the theoretical basis and grounding. Due to the inconsistent behaviour
of the search keywords and string operators in academic databases, there may be instances

where some specific topics might be missing. However, attempts were made to minimise this
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by conducting both broad searches and specific searches on all major databases selected.
Furthermore, searching specific databases is a bias-based limitation itself, as the research is
limited to the content repositories. This research relies on the IS research best practices to avoid
such bias. Therefore, the results of this research should be considered alongside these
limitations and the scope of the research. However, as appropriate, the research contributions
can be generalised further to advance theory and practice in the digital platform ecosystems and
trust research domains.

Additionally, researchers in this area can benefit from future advancements by understanding
the transforming role of the digital platform ecosystem as organisational structures and the
governance and managerial aspects of these platforms and their implications for the discipline
of business management. There are traces of such work beginning to surface (Kretschmer et al.,
2022; Gawer, 2023). Future research should be conducted to test the DPETO model for
multiple technologies, the associated trust, and how it mediates digital ecosystem outcomes.
This research focused only on the digital platform ecosystem context. Future research in the
digital platform ecosystems can focus on exploring several of the questions beyond the scope

of this research (Table 36).
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Table 38: Future research agenda for Digital Platform Ecosystems, Trust, External Factors and DPE Outcomes

Body of knowledge

Digital Platform Ecosystems

Trust

Factors

Outcomes

Future research agenda

Explore detailed contextual components of digital platform ecosystem
Define digital platform ecosystem modularity and explore other technologies
Explore the dynamics of digital platform ecosystem as an organisational form

Further validation of trust definitions and how they evolve in the context of digital platform ecosystems
Explore and validate trust acquisition and loss in the digital platform ecosystem
Explore and validate technological factors that affect trust in digital platform ecosystems

Explore and validate environmental factors influencing the digital platform ecosystems and trust interplay
and how policies influence the development in this field
Explore and validate newer emerging technologies influencing digital platform ecosystem dynamics

Explore and validate other outcomes such as those related to willingness to transact, collaboration and
network coopetition
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Furthermore, a demonstration can be conducted involving the DPETO model as an artefact in
experimentation, simulations, case studies and other activities appropriate to the context.
Evaluation of these DPETO as an artefact would overall measure aspects such as support
provided as a solution to the problem. This will further require other relevant metrics and
analysis dependent on the nature of the problem being explored. Using the conceptual model
design evaluation methods (Hevner et al., 2004), these evaluations would iterate back to the
conceptual model design and observe the effectiveness and efficiencies of the solutions Table
39. There is also a need to research methodologies for acquiring and losing trust in the DPETO
model. The DPETO model can also be used in future research to understand and measure the

effects of environmental factors, such as policy, that may influence trust in digital ecosystems.
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Table 39: Proposed design evaluation methods based on Henver et al. 2004

Chapter 6

Method

Observational

Analytical

Experimental

Descriptive

DEPTO model

Case Study:

Study the conceptual model in depth in digital platform
ecosystem environments

Field Study: Monitor the use of the conceptual model in
multiple projects

Architecture Analysis:
Study the fit of the conceptual model into technical IS
architecture.

Controlled Experiment:

Study the conceptual model in a controlled environment for
qualities, e.g. user acceptance Simulation: Simulate the
conceptual model with artificial data

Informed Argument:

From the knowledgebase (e.g. knowledge from a literature
review conducted), build a convincing argument for the
conceptual model’s utility. Scenarios: Construct detailed
scenarios around the conceptual model to demonstrate its
utility.

Future research agenda (FRA) validation

Case Study:

Study the FRAs in-depth in digital platform ecosystem
environments

Field Study: Monitor the use of the FRAs in multiple projects

Optimisation:

Demonstrate optimal properties of FRAs components.
Dynamic Analysis: Study the propositions in use for dynamic
qualities (e.g., level of trust)

Controlled Experiment:
Study the FRAs in a controlled environment for qualities, e.g.
trust, security etc.

Informed Argument:

From the knowledgebase (e.g. knowledge from a literature
review conducted), build a convincing argument for the
utility of the future research agenda. Scenarios: Construct
detailed scenarios around the FRAs to demonstrate their
utility.
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This research was inspired by human intelligence and how combining familiarity, exploration
and synthesis of unthinkable ideas can generate novel ideas (Boden, 2014). Hopefully, the
future will witness trusted Al models that can critique their own ideas, advancing management

research in trust in the digital platform ecosystem to the next apex.

179



References

References

Abedi, F., Zeleznikow, J. and Bellucci, E. (2019) ‘Universal standards for the concept of trust
in online dispute resolution systems in e-commerce disputes’, International Journal of Law
and Information Technology, 27(3), pp. 209-237. Available at:
https://doi.org/10.1093/ijlit/eaz005.

Adadi, A. and Berrada, M. (2018) ‘Peeking Inside the Black-Box: A Survey on Explainable
Artificial Intelligence (XAI)’, IEEE Access, 6, pp. 52138-52160. Available at:
https://doi.org/10.1109/ACCESS.2018.2870052.

Adner, R. (2017) ‘Ecosystem as Structure: An Actionable Construct for Strategy’, Journal of
Management, 43(1), pp. 39-58. Available at: https://doi.org/10.1177/0149206316678451.

Adner, R. and Kapoor, R. (2010) ‘Value creation in innovation ecosystems: how the structure
of technological interdependence affects firm performance in new technology generations’,
Strategic Management Journal, 31(3), pp. 306-333. Available at:
https://doi.org/10.1002/smj.821.

Aguiar, M., Pidun, U., ef al. (2022) ‘Building Trust in Business Ecosystems’, in Business
Ecosystems. De Gruyter, pp. 123—138. Available at: https://doi.org/10.1515/9783110775167-
010.

Aguiar, M., Williams, M., et al. (2022) What AI Reveals About Trust in the World’s Largest
Companies. Available at: https://www.bcg.com/publications/2022/trust-index-analyzing-
companies-trustworthiness.

Ahlstrom, D. et al. (2020) ‘Managing Technological, Sociopolitical, and Institutional Change
in the New Normal’, Journal of Management Studies, 57(3), pp. 411-437. Available at:
https://doi.org/10.1111/joms.12569.

Alaimo, C., Kallinikos, J. and Valderrama, E. (2020) ‘Platforms as service ecosystems:
Lessons from social media’, Journal of Information Technology, 35(1), pp. 25—48. Available
at: https://doi.org/10.1177/0268396219881462.

Asatiani, A. et al. (2021) ‘Sociotechnical envelopment of artificial intelligence: an approach
to organizational deployment of inscrutable artificial intelligence systems’, Journal of the
Association for Information Systems, 22(2), pp. 325-352. Available at:
https://doi.org/10.17705/1jais.00664.

Ashok, M. (2018) ‘Role of digitisation in enabling co-creation of value in KIBS firms’, in
Innternational Conference on Informatics and Semiotics in Organisations, pp. 145-154.
Available at: https://doi.org/10.1007/978-3-319-94541-5 15.

Barredo Arrieta, A. et al. (2020) ‘Explainable Explainable Artificial Intelligence (XAI):
Concepts, taxonomies, opportunities and challenges toward responsible AI’, Information
Fusion, 58, pp. 82—115. Available at: https://doi.org/10.1016/j.inffus.2019.12.012.

Belli, L. and Zingales, N. (2020) ‘Platform value(s): A multidimensional framework for
online responsibility’, Computer Law & Security Review, 36, p. N.PAG-N.PAG. Available at:

180



References
https://doi.org/10.1016/j.clsr.2019.105364.

Benbya, H., Davenport, T.H. and Pachidi, S. (2021) Artificial Intelligence in Organizations:
Current State and Future Opportunities’, SSRN Electronic Journal, 19(4). Available at:
https://doi.org/10.2139/ssrn.3741983.

Bhattacherjee, A. (2002) ‘Individual trust in online firms: Scale development and initial test’,
Journal of Management Information Systems, 19(1), pp. 211-241. Available at:
https://doi.org/10.1080/07421222.2002.11045715.

Biermann, J. et al. (2016) ‘An ontology supporting planning, analysis, and simulation of
evolving Digital Ecosystems’, in 8th International Conference on Management of Digital
EcoSystems, MEDES 2016. New York, NY, USA: ACM, pp. 26-33. Available at:
https://doi.org/10.1145/3012071.3012081.

Black, A.S. and Sahama, T. (2016) Chronicling the patient journey, Proceedings of the
Australasian Computer Science Week Multiconference. Canberra, Australia: Association for
Computing Machinery. Available at: https://doi.org/10.1145/2843043.284338]1.

Blohm, I. et al. (2017) ‘How to Manage Crowdsourcing Platforms Effectively?’, California
Management Review, 60(2), pp. 122—-149. Available at:
https://doi.org/10.1177/0008125617738255.

Boateng, G.O. et al. (2018) ‘Best Practices for Developing and Validating Scales for Health,
Social, and Behavioral Research: A Primer’, Frontiers in Public Health, 6(June), pp. 1-18.
Available at: https://doi.org/10.3389/fpubh.2018.00149.

Boden, M.A. (2014) ‘Creativity and Artificial Intelligence’, The Philosophy of Creativity,
103(1-2), pp. 224-244. Available at:
https://doi.org/10.1093/acprof:0s0/9780199836963.003.0012.

Bodo, B. (2020) ‘Mediated trust: A theoretical framework to address the trustworthiness of
technological trust mediators’, New Media & Society, p. 146144482093992. Available at:
https://doi.org/10.1177/1461444820939922.

Bogoviz, A. V (2020) ‘Perspective directions of state regulation of competition between
human and artificial intellectual capital in Industry 4.0°, Journal of Intellectual Capital, 21(4),
pp. 583—600. Available at: https://doi.org/10.1108/JIC-11-2019-0270.

Bollen, K. and Lennox, R. (1991) ‘Conventional Wisdom on Measurement: A Structural
Equation Perspective’, Psychological Bulletin, 110(2), pp. 305-314. Available at:
https://doi.org/10.1037/0033-2909.110.2.305.

Bonardi, M. ef al. (2016) ‘Fostering Collaboration Through API Economy: The E015 Digital
Ecosystem’, Proceedings of the 3rd International Workshop on Software Engineering
Research and Industrial Practice, pp. 32-38. Available at:
https://doi.org/10.1145/2897022.2897026.

Brock, J.K.U. and von Wangenheim, F. (2019) ‘Demystifying Ai: What digital transformation

leaders can teach you about realistic artificial intelligence’, California Management Review,
61(4), pp. 110-134. Available at: https://doi.org/10.1177/1536504219865226.

181



References

Brynjolfsson, E., Hui, X. and Liu, M. (2019) ‘Does Machine Translation Affect International
Trade? Evidence from a Large Digital Platform’, Management Science, 65(12), pp. 5449—
5460. Available at: https://doi.org/10.1287/mnsc.2019.3388.

Bucher, E.L., Schou, P.K. and Waldkirch, M. (2021) ‘Pacifying the algorithm — Anticipatory
compliance in the face of algorithmic management in the gig economy’, Organization, 28(1),
pp. 44—67. Available at: https://doi.org/10.1177/1350508420961531.

Burrell, G. and Morgan, G. (2016) Sociological Paradigms and Organisational Analysis:
Elements of the Sociology of Corporate Life. Routledge. Available at:
https://books.google.co.uk/books?id=H9VatAEACAAJ.

Burton-Jones, A. ef al. (2021) ‘Examining Assumptions: Provocations on the Nature, Impact,
and Implications of IS Theory’, Management Information Systems Quarterly, 45(1), pp. 453-
498 %U https://aisel.aisnet.org/misq/vol45/iss.

Burton-Jones, A., Stein, M.-K. and Mishra, A. (2020) Research Curation - IS Use, MIS
Quarterly. Available at: https://www.misqresearchcurations.org/blog/2017/12/1/is-use.

Cao, Z. and Lumineau, F. (2015) ‘Revisiting the interplay between contractual and relational
governance: A qualitative and meta-analytic investigation’, Journal of Operations
Management, 33-34, pp. 15-42. Available at: https://doi.org/10.1016/j.jom.2014.09.009.

Catapult, D.U. (2020) Digital Catapult - Technology business support and updates during
COVID-19. Available at: https://www.digicatapult.org.uk/news-and-insights/blog/technology-
business-support-and-updates-during-covid-19 (Accessed: 26 October 2020).

Charterina, J., Landeta, J. and Basterretxea, 1. (2018) ‘Mediation effects of trust and contracts
on knowledge-sharing and product innovation’, European Journal of Innovation
Management, 21(2), pp. 274-293. Available at: https://doi.org/10.1108/EJIM-03-2017-0030.

Cheah, J.H. et al. (2019) ‘The effect of selfie promotion and celebrity endorsed advertisement
on decision-making processes: A model comparison’, Internet Research, 29(3), pp. 552-577.
Available at: https://doi.org/10.1108/IntR-12-2017-0530.

Chromik, M. and Schuessler, M. (2020) ‘A taxonomy for human subject evaluation of black-
box explanations in XAI’, CEUR Workshop Proceedings, 2582(March).

Chung, V. et al. (2020) ‘Ecosystem 2.0: Climbing to the next level’, McKinsey Digital,
(September), pp. 1-9. Available at: https://www.mckinsey.com/business-functions/mckinsey-
digital/our-insights/ecosystem-2-point-0-climbing-to-the-next-level.

Churchill, G.A. (1979) ‘A Paradigm for Developing Better Measures of Marketing
Constructs’, Journal of Marketing Research, 16(1), pp. 64—73. Available at:
https://doi.org/10.2307/3150876.

Cioroaica, E., Kuhn, T. and Buhnova, B. (2019) ‘(Do not) trust in ecosystems’, Proceedings
of the 41st International Conference on Software Engineering: New Ideas and Emerging
Results. Montreal, Quebec, Canada: IEEE Press, pp. 9-12. Available at:
https://doi.org/10.1109/icse-nier.2019.00011.

Cobey, C. and Boillet, J. (2018) How do you teach Al the value of trust? Available at:
182



References

https://assets.ey.com/content/dam/ey-sites/ey-com/en_gl/topics/digital/ey-how-do-you-teach-
ai-the-value-of-trust.pdf.

Cortez, R.M. and Johnston, W.J. (2017) ‘The future of B2B marketing theory: A historical
and prospective analysis’, Industrial Marketing Management, 66(January), pp. 90—102.
Available at: https://doi.org/10.1016/j.indmarman.2017.07.017.

Creswell, J.W. (2014) Research Design: Qualitative, Quantitative, and Mixed Methods
Approaches. SAGE Publications. Available at:
https://books.google.co.uk/books?id=4uB76IC pOQC.

Criado, J.I., Valero, J. and Villodre, J. (2020) ‘Algorithmic transparency and bureaucratic
discretion: The case of SALER early warning system’, Information Polity. Edited by S. Giest
and S. Grimmelikhuijsen, 25(4), pp. 449—470. Available at: https://doi.org/10.3233/IP-
200260.

Crotty, M. (1998) The Foundations of Social Research: Meaning and Perspective in the
Research Process. SAGE Publications. Available at:
https://books.google.co.uk/books?id=fEpOCgAAQBAJ.

Cusumano, M., Gawer, A. and Yoffie, D. (2023) ‘The platform organisation’, in Designing
adaptive organizations, pp. 1-28.

D’Ulizia, A., Ferri, F. and Grifoni, P. (2016) ‘Socialization and language self-adaptation in
digital ecosystems’, in Proceedings of the 8th International Conference on Management of
Digital EcoSystems. New York, NY, USA: ACM, pp. 9—16. Available at:
https://doi.org/10.1145/3012071.3012083.

Das, A. (2020) ‘Trust in “Trust-free” Digital Networks: How Inter-firm Algorithmic
Relationships Embed the Cardinal Principles of Value Co-creation’, AIS Transactions on
Human-Computer Interaction, 12(4), pp. 228-252 %U https://aisel.aisnet.org/thci/voll2/iss.

Degli-Esposti, S. and Ferrandiz, E.M. (2021) ‘After the GDPR: Cybersecurity is the Elephant
in the Artificial Intelligence Room’, European Business Law Review, 32(1), pp. 1-23.
Available at: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
85103332578&partnerID=40&md5=b4e86{f6be8947fabbf444b83d6cd22a9.

Dell’Era, C., Trabucchi, D. and Magistretti, S. (2021) ‘Exploiting incumbents’ potentialities:
From linear value chains to multisided platforms’, Creativity and Innovation Management,
30(1), pp. 31-46. Available at: https://doi.org/10.1111/caim.12413.

Dogruel, L., Facciorusso, D. and Stark, B. (2020) “I’m still the master of the machine.”
Internet users’ awareness of algorithmic decision-making and their perception of its effect on
their autonomy’, Information, Communication & Society, pp. 1-22. Available at:
https://doi.org/10.1080/1369118X.2020.1863999.

Dul, J. (2016) ‘Necessary Condition Analysis (NCA): Logic and Methodology of “Necessary
but Not Sufficient” Causality’, Organizational Research Methods, 19(1), pp. 10-52.
Available at: https://doi.org/10.1177/1094428115584005.

Dul, J. (2019) Conducting Necessary Condition Analysis for Business and Management

183



References

Students. SAGE Publications (Mastering Business Research Methods). Available at:
https://books.google.co.uk/books?id=dsyYDwAAQBAJ.

Dul, J. (2021) Advances in Necessary Condition Analysis.

Dul, J., van der Laan, E. and Kuik, R. (2020) ‘A Statistical Significance Test for Necessary
Condition Analysis’, Organizational Research Methods, 23(2), pp. 385-395. Available at:
https://doi.org/10.1177/1094428118795272.

El-Gazzar, R. and Stendal, K. (2021) ‘Examining how GDPR challenges emerging
technologies’, Journal of Information Policy, 10, pp. 238-276. Available at:
https://doi.org/10.5325/JINFOPOLI.10.2020.0237.

Elia, G., Margherita, A. and Passiante, G. (2020) ‘Digital entrepreneurship ecosystem: How
digital technologies and collective intelligence are reshaping the entrepreneurial process’,
Technological Forecasting and Social Change, 150(November 2019), p. 119791. Available
at: https://doi.org/10.1016/j.techfore.2019.119791.

Ernst, E., Merola, R. and Samaan, D. (2019) ‘Economics of Artificial Intelligence:
Implications for the Future of Work’, IZA4 Journal of Labor Policy, 9(1). Available at:
https://doi.org/10.2478/izajolp-2019-0004.

European Commission (2019) Digital platform innovation in European SMEs: an analysis of
SME instrument business proposals and case studies. Available at:
https://doi.org/10.2760/57240.

European Commission (2020a) Shaping Europe’s digital future: Commission presents
strategies for data and Artificial Intelligence,
Https://Ec.Europa.Eu/Commission/Presscorner/Detail/En/Ip 20 273. Available at:
https://ec.europa.eu/commission/presscorner/detail/en/ip 20 273.

European Commission (2020b) White Paper on Artificial Intelligence - A European approach
to excellence and trust. Available at:
https://www.cambridge.org/core/product/identifier/CBO9781107415324A009/type/book part

European Parliamentary Research Service (2023) ‘EU Legislation in Progress Artificial
Intelligence Act’, pp. 1-12.

Fang, T.P., Wu, A. and Clough, D.R. (2021) ‘Platform diffusion at temporary gatherings:
Social coordination and ecosystem emergence’, Strategic Management Journal, 42(2), pp.
233-272. Available at: https://doi.org/10.1002/sm;j.3230.

Faul, F. et al. (2007) ‘G*Power 3: A flexible statistical power analysis program for the social,
behavioral, and biomedical sciences’, Behavior Research Methods, 39(2), pp. 175-191.
Available at: https://doi.org/10.3758/BF03193146.

Faul, F. et al. (2009) Statistical power analyses using G*Power 3.1: Tests for correlation and
regression analyses’, Behavior Research Methods, 41(4), pp. 1149—1160. Available at:
https://doi.org/10.3758/BRM.41.4.1149.

Feingold, S. (2023) The European Union’s Artificial Intelligence Act - explained, World
184



References

Economic Forum. Available at: https://www.weforum.org/agenda/2023/06/european-union-
ai-act-explained/.

Fenwick, M., McCahery, J.A. and Vermeulen, E.P.M. (2019) ‘The End of “Corporate”
Governance: Hello “Platform” Governance’, European Business Organization Law Review,
20(1), pp. 171-199. Available at: https://doi.org/10.1007/s40804-019-00137-z.

Fornell, C. and Larcker, D.F. (1981) ‘Evaluating structural equation models with
unobservable variables and measurement error.’, Journal of Marketing Research, 18, pp. 39—
50.

Franke, G. and Sarstedt, M. (2019) ‘Heuristics versus statistics in discriminant validity
testing: a comparison of four procedures’, Internet Research, 29(3), pp. 430—447. Available
at: https://doi.org/10.1108/IntR-12-2017-0515.

Fuller, J., Jacobides, M. and Reeves, M. (2019) ‘The myths and realities of business
ecosystems’, MIT Sloan Management Review, 60(3), pp. 1-9.

Gamito, M.C. (2017) ‘Regulation.com. Self-regulation and contract governance in the
platform economy: A research agenda’, European Journal of Legal Studies, 9(2), pp. 53—67.
Available at: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85042303771 &partnerID=40&md5=4d4197¢737dd12e75f6317332face620.

Gawer, A. (2022) ‘Digital platforms and ecosystems: remarks on the dominant organizational
forms of the digital age’, Innovation: Organization and Management, 24(1), pp. 110—124.
Available at: https://doi.org/10.1080/14479338.2021.1965888.

Gawer, A. (2023) ‘The Platform Organization’, Designing Adaptive Organizations, p. 86.

Gefen, Karahanna and Straub (2003) ‘Trust and TAM in Online Shopping: An Integrated
Model’, MIS Quarterly, 27(1), p. 51. Available at: https://doi.org/10.2307/30036519.

Ghai, B. et al. (2020) ‘Explainable active learning (xal): An empirical study of how local
explanations impact annotator experience’, arXiv [Preprint].

Ghorbani, A. et al. (2019) ‘Towards automatic concept-based explanations’, Advances in
Neural Information Processing Systems, 32.

Goes, P.B. (2013) ‘Commonalities Across IS Silos and Intra disciplinary [Editor’s
Comment]’, Mis Quarterly, 37(2), pp. iii—Viii.

Gorwa, R. (2019) “What is platform governance?’, Information, Communication & Society,
22(6), pp. 854-871. Available at: https://doi.org/10.1080/1369118X.2019.1573914.

van der Graaf, S. (2018) ‘In waze we trust: Algorithmic governance of the public sphere’,
Media and Communication, 6(4Theoretical Reflections and Case Studies), pp. 153—-162.
Available at: https://doi.org/10.17645/mac.v6i4.1710.

Groves, R.M. et al. (2008) ‘The Impact of Nonresponse Rates on Nonresponse Bias : A Meta-

Analysis’, The Public Opinion Quarterly, 72(2), pp. 167-189. Available at:
https://doi.org/10.1093/pog/nfnOl.

185



References

Gu, G. and Zhu, F. (2021) ‘Trust and Disintermediation: Evidence from an Online Freelance
Marketplace’, Management Science, 67(2), pp. 794—807. Available at:
https://doi.org/10.1287/mnsc.2020.3583.

Gulati, S., Sousa, S. and Lamas, D. (2019) ‘Design, development and evaluation of a human-
computer trust scale’, Behaviour and Information Technology, 38(10), pp. 1004—1015.
Available at: https://doi.org/10.1080/0144929X.2019.1656779.

Gunning, D. and Aha, D.W. (2019) ‘DARPA’s explainable artificial intelligence program’, A/
Magazine, 40(2), pp. 44-58. Available at: https://doi.org/10.1609/aimag.v40i2.2850.

Gupta, A., Panagiotopoulos, P. and Bowen, F. (2020) ‘An orchestration approach to smart
city data ecosystems’, Technological Forecasting and Social Change, 153(December 2019),
p. 119929. Available at: https://doi.org/10.1016/j.techfore.2020.119929.

Gupta, S. et al. (2021) ‘Artificial intelligence for decision support systems in the field of
operations research: review and future scope of research’, Annals of Operations Research
[Preprint]. Available at: https://doi.org/10.1007/s10479-020-03856-6.

Haenlein, M. and Kaplan, A. (2019) ‘A brief history of artificial intelligence: On the past,
present, and future of artificial intelligence’, California Management Review, 61(4), pp. 5-14.
Available at: https://doi.org/10.1177/0008125619864925.

Hair, J.F. et al. (2017) A Primer on Partial Least Squares Structural Equation Modeling
(PLS-SEM) - Joseph F. Hair, Jr., G. Tomas M. Hult, Christian Ringle, Marko Sarstedt, Sage.

Hair, J.F. et al. (2019) “When to use and how to report the results of PLS-SEM’, European
Business Review, 31(1), pp. 2-24. Available at: https://doi.org/10.1108/EBR-11-2018-0203.

Hair, J.F. et al. (2021) Partial Least Squares Structural Equation Modeling (PLS-SEM) Using
R, Structural Equation Modeling: A Multidisciplinary Journal. Cham: Springer International
Publishing (Classroom Companion: Business). Available at: https://doi.org/10.1007/978-3-
030-80519-7.

Hakansson, P. and Witmer, H. (2015) ‘Social Media and Trust — A Systematic Literature
Review’, Journal of Business and Economics, 6(3), pp. 517-524. Available at:
https://doi.org/10.15341/jbe(2155-7950)/03.06.2015/010.

Hamon, R. et al. (2021) ‘Impossible explanations?: Beyond explainable Al in the GDPR from
a COVID-19 use case scenario’, in FAccT 2021 - Proceedings of the 2021 ACM Conference
on Fairness, Accountability, and Transparency. New York, NY, USA: ACM, pp. 549-559.
Available at: https://doi.org/10.1145/3442188.3445917.

Hanelt, A. ef al. (2020) ‘A Systematic Review of the Literature on Digital Transformation:
Insights and Implications for Strategy and Organizational Change’, Journal of Management
Studies [Preprint]. Available at: https://doi.org/10.1111/joms.12639.

Harrison, T.M. and Luna-Reyes, L.F. (2020) ‘Cultivating Trustworthy Artificial Intelligence
in Digital Government’, Social Science Computer Review, p. 089443932098012. Available at:
https://doi.org/10.1177/0894439320980122.

Heath, D.R. (2019) ‘Prediction machines: the simple economics of artificial intelligence’,
186



References

Journal of Information Technology Case and Application Research, 21(3—4), pp. 163—-166.
Available at: https://doi.org/10.1080/15228053.2019.1673511.

Hein, A. et al. (2020) ‘Digital platform ecosystems’, Electronic Markets, 30(1), pp. 87-98.
Available at: https://doi.org/10.1007/s12525-019-00377-4.

Henseler, J., Ringle, C.M. and Sarstedt, M. (2015) ‘A new criterion for assessing discriminant
validity in variance-based structural equation modeling’, Journal of the Academy of
Marketing Science, 43(1), pp. 115—-135. Available at: https://doi.org/10.1007/s11747-014-
0403-8.

Herjanto, H., Amin, M. and Purington, E.F. (2021) ‘Panic buying: The effect of thinking style
and situational ambiguity’, Journal of Retailing and Consumer Services, 60, p. 102455.
Available at: https://doi.org/https://doi.org/10.1016/j.jretconser.2021.102455.

Hesse, M. et al. (2020) ‘Understanding the Platform Economy: Signals, Trust, and Social
Interaction’, Proceedings of the 53rd Hawaii International Conference on System Sciences,
pp. 5139-5148. Available at: https://doi.org/10.24251/hicss.2020.631.

Hevner, A.R. et al. (2004) ‘Design Science in Information Systems Research’, MIS Quarterly,
28(1), pp. 75-79.

Hilb, M. (2020) ‘Toward artificial governance? The role of artificial intelligence in shaping
the future of corporate governance’, Journal of Management and Governance, 24(4), pp.
851-870. Available at: https://doi.org/10.1007/s10997-020-09519-9.

Hitzler, P. et al. (2022) ‘Neuro-symbolic approaches in artificial intelligence’, National
Science Review, 9(6), pp. 2—4. Available at: https://doi.org/10.1093/nsr/nwac035.

HM Government (2017) ‘Internet Safety Strategy — Green paper’, (October), p. 62.

HM Government (2018) Government response to the Internet Safety Strategy Green Paper.
Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/
file/708873/Government Response to the Internet Safety Strategy Green Paper -
_Final.pdf.

Hooker, S. et al. (2019) ‘A benchmark for interpretability methods in deep neural networks’,
Advances in Neural Information Processing Systems, 32(NeurIPS).

Hosseinzadeh, S. et al. (2020) ‘Recent trends in applying TPM to cloud computing’, Security
and Privacy, 3(1), pp. 1-24. Available at: https://doi.org/10.1002/spy2.93.

Huang, M.H., Rust, R. and Maksimovic, V. (2019) ‘The Feeling Economy: Managing in the
Next Generation of Artificial Intelligence (Al)’, California Management Review [Preprint].
Available at: https://doi.org/10.1177/0008125619863436.

Hulland, J. (1999) ‘Use of partial least squares (PLS) in strategic management research: A
review of four recent studies’, Strategic Management Journal, 20(2), pp. 195-204. Available
at: https://doi.org/10.1002/(sici)1097-0266(199902)20:2<195::aid-smj13>3.0.co;2-7.

Information Commissioner’s Office and The Alan Turing Institute (2020) ‘Explaining

187



References

decisions made with AI’, (July), pp. 1-136. Available at: https://ico.org.uk/for-
organisations/guide-to-data-protection/key-data-protection-themes/explaining-decisions-
made-with-artificial-intelligence/.

Jacobides, M.G., Cennamo, C. and Gawer, A. (2018) ‘Towards a theory of ecosystems’,
Strategic Management Journal, 39(8), pp. 2255-2276. Available at:
https://doi.org/10.1002/smj.2904.

Jacobides, M.G. and Lianos, 1. (2021a) ‘Ecosystems and competition law in theory and
practice’, Industrial and Corporate Change, 30(5), pp. 1199-1229. Available at:
https://doi.org/10.1093/icc/dtab061.

Jacobides, M.G. and Lianos, 1. (2021b) ‘Regulating platforms and ecosystems: an
introduction’, Industrial and Corporate Change, 30(5), pp. 1131-1142. Available at:
https://doi.org/10.1093/icc/dtab060.

Jacobides, M.G., Sundararajan, A. and Van Alstyne, M. (2019) ‘Platforms and Ecosystems:
Enabling the Digital Economy’, Platforms and Ecosystems: Enabling the Digital Economy,
(February), pp. 13—18. Available at: www.weforum.org.

Janssen, M. ef al. (2020) ‘Data governance: Organizing data for trustworthy Artificial
Intelligence’, Government Information Quarterly, 37(3). Available at:
https://doi.org/10.1016/j.g1q.2020.101493.

Jeyakumar, J.V. et al. (2020) ‘How Can I Explain This to You? An Empirical Study of Deep
Neural Network Explanation Methods’, Advances in Neural Information Processing Systems
33 (NeurIPS 2020), (NeurIPS), p. 12. Available at: files/485/Jeyakumar et al. - How Can |
Explain This to You An Empirical Study .pdf.

Kapsammer, E. et al. (2017) ‘iVOLUNTEER: a digital ecosystem for life-long volunteering’,
Proceedings of the 19th International Conference on Information Integration and Web-based
Applications &amp, Services. Salzburg, Austria: Association for Computing Machinery, pp.
366-372. Available at: https://doi.org/10.1145/3151759.3151801.

Ketokivi, M. and Mantere, S. (2010) ‘Two Strategies for Inductive Reasoning in
Organizational Research’, Academy of Management Review, 35(2), pp. 315-333. Available
at: https://doi.org/10.5465/amr.35.2.z0ok315.

Kirchner, L. et al. (2016) Machine Bias — ProPublica, Propublica. Available at:
https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal-sentencing
(Accessed: 16 October 2020).

Koo, W.W. and Eesley, C.E. (2021) ‘Platform governance and the rural-urban divide: Sellers’
responses to design change’, Strategic Management Journal, 42(5), pp. 941-967. Available
at: https://doi.org/10.1002/smj.3259.

Korpela, K., Hallikas, J. and Dahlberg, T. (2017) ‘Digital Supply Chain Transformation
toward Blockchain Integration’, Proceedings of the 50th Hawaii International Conference on
System Sciences (2017) [Preprint], (January). Available at:
https://doi.org/10.24251/hicss.2017.506.

188



References

Kovécs, G. and Spens, K.M. (2005) ‘Abductive reasoning in logistics research’, International
Journal of Physical Distribution and Logistics Management, 35(2), pp. 132—144. Available
at: https://doi.org/10.1108/09600030510590318.

Kozinets, R. V (2015) Netnography: Redefined. SAGE Publications. Available at:
https://books.google.co.uk/books?id=d-JtBgAAQBAJ.

Kretschmer, T ef al. (2020) ‘Platform ecosystems as meta-organizations: Implications for
platform strategies’, Strategic Management Journal [Preprint]. Available at:
https://doi.org/10.1002/smj.3250.

Kretschmer, Tobias ef al. (2020) ‘Platform ecosystems as meta-organizations: Implications
for platform strategies’, Strategic Management Journal, (October 2020), pp. 1-20. Available
at: https://doi.org/10.1002/smj.3250.

Kretschmer, T. et al. (2022) ‘Platform ecosystems as meta-organizations: Implications for
platform strategies’, Strategic Management Journal, 43(3), pp. 405—424. Available at:
https://doi.org/10.1002/smj.3250.

Kroeger, F. (2015) ‘The development, escalation and collapse of system trust: From the
financial crisis to society at large’, European Management Journal, 33(6), pp. 431-437.
Available at: https://doi.org/10.1016/j.emj.2015.08.001.

Lage, L. et al. (2019) ‘Human Evaluation of Models Built for Interpretability’, Proceedings of
the AAAI Conference on Human Computation and Crowdsourcing, pp. 59—67.

Lascaux, A. (2020) ‘Coopetition and trust: What we know, where to go next’, Industrial
Marketing Management, 84, pp. 2—18. Available at:
https://doi.org/10.1016/j.indmarman.2019.05.015.

Lee, C. and Hallak, R. (2018) ‘Investigating the moderating role of education on a structural
model of restaurant performance using multi-group PLS-SEM analysis’, Journal of Business
Research, 88, pp. 298-305. Available at:
https://doi.org/https://doi.org/10.1016/j.jbusres.2017.12.004.

Leidner, D.E. (2018) ‘Review and theory symbiosis: An introspective retrospective’, Journal
of the Association for Information Systems, 19(6), pp. 552-567. Available at:
https://doi.org/10.17705/1jais.00501.

Leonardi, P.M. (2020) ‘COVID and the New Technologies of Organizing:Digital Exhaust,
Digital Footprints, and Artificial Intelligence in the Wake of Remote Work’, Journal of
Management Studies, p. joms.12648. Available at: https://doi.org/10.1111/joms.12648.

Leong, C., Pan, S.-L. and Cui, L. (2016) ‘The Emergence of Self-Organizing E-Commerce
Ecosystems in Remote Villages of China: A Tale of Digital Empowerment for Rural
Development’, MIS Quarterly, 40(2), pp. 475-484.

Leoni, G. and Parker, L.D. (2019) ‘Governance and control of sharing economy platforms:
Hosting on Airbnb’, British Accounting Review, 51(6), p. 100814. Available at:
https://doi.org/10.1016/j.bar.2018.12.001.

Liao, Q.V., Gruen, D. and Miller, S. (2020) ‘Questioning the Al: Informing Design Practices

189



References

for Explainable Al User Experiences’, Conference on Human Factors in Computing Systems -
Proceedings [Preprint]. Available at: https://doi.org/10.1145/3313831.3376590.

Lietz, P. (2010) ‘Research into questionnaire design.’, International Journal of Market
Research, 52(2), pp. 249-272. Available at:
https://login.proxy.lib.siu.edu/login?url=http://search.ebscohost.com/login.aspx?direct=true&
db=bth& AN=49391536&site=eds-
live&scope=site%5Cnhttp://www.warc.com/Articles/10.2501/S147078530920120X.

Lillie, M. et al. (2020) ‘Shaping the Future Through Digital Business’, Deloitte Development
LLC, pp. 1-18.

Linde, H. and Schweizer, 1. (2019) ‘A White Paper on the Future of Artificial Intelligence’,
(July), pp. 1-6. Available at: https://doi.org/10.13140/RG.2.2.32564.19844.

Livraga, G. and Viviani, M. (2019) ‘Data confidentiality and information credibility in online
ecosystems’, in [ /th International Conference on Management of Digital EcoSystems,
MEDES 2019, pp. 191-198. Available at: https://doi.org/10.1145/3297662.3365829.

Long, C.P. and Sitkin, S.B. (2018) ‘Control-Trust Dynamics in Organizations: Identifying
Shared Perspectives and Charting Conceptual Fault Lines’, Academy of Management Annals,
12(2), pp. 725-751. Available at: https://doi.org/10.5465/annals.2016.0055.

Mackenzie, S.B., Podsakoff, P.M. and Podsakoff, N.P. (2011) ‘Construct Measurement and
Validation Procedures in MIS and Behavioral Research : Integrating New and Existing
Techniques’, MIS Quarterly, 35(2), pp. 293-334.

Madsen, M. and Gregor, S. (2000) ‘Measuring Human-Computer Trust’, Proceedings of
Eleventh Australasian Conference on Information Systems, pp. 6—8. Available at:
http://books.google.com/books?hl=en&lr=&id=b0yalwi | HDMC&oi=tnd&pg=PA102&dq=T
he+Big+Five+Trait+Taxonomy:+History,+measurement,+and+Theoretical+Perspectives&ots
=758BNaTvOi&sig=L52e79TS6r0Fp2m6xQVESnGt8mw%5Cnhttp://citeseerx.ist.psu.edu/vi
ewdoc/download?doi=.

Manser Payne, E.H., Dahl, A.J. and Peltier, J. (2021) ‘Digital servitization value co-creation
framework for Al services: a research agenda for digital transformation in financial service
ecosystems’, Journal of Research in Interactive Marketing [Preprint]. Available at:
https://doi.org/10.1108/JRIM-12-2020-0252.

Marcoulides, G. and Chin, W. (2013) “You Write, but Others Read: Common Methodological
Misunderstandings in PLS and Related Methods’, in Springer Proceedings in Mathematics
and Statistics, pp. 31-64. Available at: https://doi.org/10.1007/978-1-4614-8283-3 2.

Marsh, S. et al. (2020) ‘Thinking about Trust: People, Process, and Place’, Patterns, 1(3).
Available at: https://doi.org/10.1016/j.patter.2020.100039.

Mazzella, F. et al. (2016) ‘How Digital Trust Powers the Sharing Economy: The Digitization
of Trust’, IESE Insight, (30), pp. 24-31. Available at: https://doi.org/10.15581/002.art-2887.

Mcquarrie, A.D.R. and Tsai, C. (1998) Regression And Time Series Model Selection. World
Scientific Publishing Company. Available at:

190



References
https://books.google.co.uk/books?id=5hPtCgAAQBAJ.

Mercado, J.E. et al. (2016) ‘Intelligent Agent Transparency in Human-Agent Teaming for
Multi-UxV Management’, Human Factors, 58(3), pp. 401-415. Available at:
https://doi.org/10.1177/0018720815621206.

Meske, C. et al. (2020) ‘Explainable Artificial Intelligence: Objectives, Stakeholders, and
Future Research Opportunities’, Information Systems Management, 00(00), pp. 1-11.
Available at: https://doi.org/10.1080/10580530.2020.1849465.

Miller, T. (2019) ‘Explanation in artificial intelligence: Insights from the social sciences’,
Artificial Intelligence, 267, pp. 1-38. Available at:
https://doi.org/10.1016/j.artint.2018.07.007.

Monterossi, M.W. (2019) ‘Algorithmic decisions and transparency: Designing remedies in
view of the principle of accountability’, ltalian Law Journal, 5(2), pp. 711-730. Available at:
www.leggiditaliaprofessionale.it. (Accessed: 7 May 2021).

Moysidou, K. and Hausberg, J.P. (2019) ‘In crowdfunding we trust: A trust-building model in
lending crowdfunding’, Journal of Small Business Management, 58(3), pp. 511-543.
Available at: https://doi.org/10.1080/00472778.2019.1661682.

Mueller, S.T. et al. (2019) ‘Explanation in Human-Al Systems: A Literature Meta-Review’,
Defence Advanced Research Projects Agency (DARPA), (February 2019), p. 204.

Mullinix, K.J. et al. (2015) ‘The Generalizability of Survey Experiments’, Journal of
Experimental Political Science, 2(2), pp. 109—138. Available at:
https://doi.org/10.1017/XPS.2015.19.

Mutimukwe, C., Kolkowska, E. and Gronlund, A. (2020) ‘Information privacy in e-service:
Effect of organizational privacy assurances on individual privacy concerns, perceptions, trust
and self-disclosure behavior’, Government Information Quarterly, 37(1), p. 101413.
Available at: https://doi.org/10.1016/j.giq.2019.101413.

Oliveira, J.A., Alves, C. and Valenga, G. (2020) ‘A conceptual model for software ecosystem
governance’, International Journal of Business Information Systems, 35(3), p. 265. Available
at: https://doi.org/10.1504/1JBIS.2020.111417.

Oliveira, M.L.S. and Loscio, B.F. (2018) ‘What is a data ecosystem?’, Proceedings of the 19th
Annual International Conference on Digital Government Research: Governance in the Data
Age. Delft, The Netherlands: Association for Computing Machinery, p. Article 74. Available
at: https://doi.org/10.1145/3209281.3209335.

Otto, B. and Jarke, M. (2019) ‘Designing a multi-sided data platform: findings from the
International Data Spaces case’, ELECTRONIC MARKETS, 29(4), pp. 561-580. Available at:
https://doi.org/10.1007/s12525-019-00362-x.

Oxborough, C. et al. (2017) Accelerating Innovation: How to Build Trust and Confidence in
Al PwC: Responsible artifical intelligence study 2017.

Pathak, B., Ashok, M. and Leng Tan, Y. (2022) ‘Value co-creation in the B2B context: a
conceptual framework and its implications’, Service Industries Journal, 42(3—4), pp. 178—

191



References
205. Available at: https://doi.org/10.1080/02642069.2021.1989414.

Pathak, B., Ashok, M. and Tan, Y.L. (2020) ‘Value co-destruction: Exploring the role of
actors’ opportunism in the B2B context’, International Journal of Information Management,
52(January), p. 102093. Available at: https://doi.org/10.1016/].ijinfomgt.2020.102093.

Pedreschi, D. and Miliou, I. (2020) ‘Requested by the IMCO committee Artificial Intelligence
( Al'): new developments and innovations applied to’, (May).

Peer, E. et al. (2017) ‘Beyond the Turk: Alternative platforms for crowdsourcing behavioral
research’, Journal of Experimental Social Psychology, 70, pp. 153—163. Available at:
https://doi.org/10.1016/j.jesp.2017.01.006.

Peer, E. et al. (2022) ‘Data quality of platforms and panels for online behavioral research’,
Behavior Research Methods, 54, pp. 1643—1662. Available at:
https://doi.org/10.3758/s13428-021-01694-3.

Peffers, K. et al. (2007) ‘A design science research methodology for information systems
research’, Journal of Management Information Systems, 24(3), pp. 45-77. Available at:
https://doi.org/10.2753/MIS0742-1222240302.

Pillet, J.C. et al. (2023) ‘Improving scale adaptation practices in information systems
research: Development and validation of a cognitive validity assessment method’,
Information Systems Journal, 33(4), pp. 842—889. Available at:
https://doi.org/10.1111/isj.12428.

Polit, D.F. and Beck, C.T. (2010) ‘Generalization in quantitative and qualitative research:
Myths and strategies’, International Journal of Nursing Studies, 47(11), pp. 1451-1458.
Available at: https://doi.org/10.1016/j.ijnurstu.2010.06.004.

Di Porto, F. and Zuppetta, M. (2021) ‘Co-regulating algorithmic disclosure for digital
platforms’, Policy and Society, 40(2), pp. 272-293. Available at:
https://doi.org/10.1080/14494035.2020.1809052.

Putnam, R.D. (1995) ‘Tuning In, Tuning Out: The Strange Disappearance of Social Capital in
America’, PS: Political Science and Politics, 28(4), p. 664. Available at:
https://doi.org/10.2307/420517.

Putnam, R.D. (2000) ‘Bowling Alone: America’s Declining Social Capital’, in Culture and
Politics. Available at: https://doi.org/10.1007/978-1-349-62397-6 _12.

Radomir, L. and Moisescu, O.1. (2019) ‘Discriminant validity of the customer-based
corporate reputation scale: some causes for concern’, Journal of Product \& Brand
Management [Preprint]. Available at: https://api.semanticscholar.org/CorpusID:197878260.

Rai, A. (2017) ‘Avoiding type III errors: Formulating is research problems that matter’, MIS
Quarterly: Management Information Systems, 41(2), pp. iii—vii.

Rai, A. (2018) ‘Editor’s Comments: Beyond Outdated Labels: The Blending of IS Research
Traditions’, Management Information Systems Quarterly, 42(1), p. 2.

Rai, A., Constantinides, P. and Sarker, S. (2019) ‘Next-Generation Digital Platforms: Toward
192



References
Human—AI Hybrids Editor’s comments’, Management Information Systems Quarterly, 43(1).

Raisch, S. and Krakowski, S. (2021) ‘Artificial Intelligence and Management: The
Automation—Augmentation Paradox’, Academy of Management Review, 46(1), pp. 192-210.
Available at: https://doi.org/10.5465/amr.2018.0072.

Raj, M. and Seamans, R. (2019) ‘Primer on artificial intelligence and robotics’, Journal of
Organization Design, 8(1). Available at: https://doi.org/10.1186/s41469-019-0050-0.

Ramezani, J. and Camarinha-Matos, L.M. (2020) ‘Approaches for resilience and antifragility
in collaborative business ecosystems’, Technological Forecasting and Social Change,
151(November 2019), p. 119846. Available at:
https://doi.org/10.1016/j.techfore.2019.119846.

Raza-Ullah, T. and Kostis, A. (2020) ‘Do trust and distrust in coopetition matter to
performance?’, European Management Journal, 38(3), pp. 367-376. Available at:
https://doi.org/10.1016/j.emj.2019.10.004.

De Reuver, M., Serensen, C. and Basole, R.C. (2018) ‘The digital platform: A research
agenda’, Journal of Information Technology, 33(2), pp. 124—135. Available at:
https://doi.org/10.1057/s41265-016-0033-3.

Richter, N.F. ef al. (2020) ‘When predictors of outcomes are necessary: guidelines for the
combined use of PLS-SEM and NCA’, Industrial Management and Data Systems, 120(12),
pp. 2243-2267. Available at: https://doi.org/10.1108/IMDS-11-2019-0638.

Richter, N.F. ef al. (2021) ‘Motivational configurations of cultural intelligence, social
integration, and performance in global virtual teams’, Journal of Business Research,
129(March 2020), pp. 351-367. Available at: https://doi.org/10.1016/j.jbusres.2021.03.012.

Richter, N.F. and Hauff, S. (2022) ‘Necessary conditions in international business research—
Advancing the field with a new perspective on causality and data analysis’, Journal of World
Business, 57(5), p. 101310. Available at: https://doi.org/10.1016/j.jwb.2022.101310.

Riedl, M.J., Whipple, K.N. and Wallace, R. (2021) ‘Antecedents of support for social media
content moderation and platform regulation: the role of presumed effects on self and others’,

Information Communication and Society [Preprint]. Available at:
https://doi.org/10.1080/1369118X.2021.1874040.

Rigdon, E.E. (2012) ‘Rethinking Partial Least Squares Path Modeling: In Praise of Simple
Methods’, Long Range Planning, 45(5-6), pp. 341-358. Available at:
https://doi.org/10.1016/j.1rp.2012.09.010.

Ringle, C.M., Wende, S. and Becker, J.-M. (2022) ‘SmartPLS 4. Oststeinbek: SmartPL'S
GmbH’, J. Appl. Struct. Equ. Model. [Preprint].

Rinik, C. (2020) ‘Data trusts: more data than trust? The perspective of the data subject in the
face of a growing problem’, International Review of Law, Computers & Technology, 34(3),
pp. 342-363. Available at: https://doi.org/10.1080/13600869.2019.1594621.

Robinson, S.C. (2020) ‘Trust, transparency, and openness: How inclusion of cultural values
shapes Nordic national public policy strategies for artificial intelligence (Al)’, Technology in

193



References
Society, 63, p. 101421. Available at: https://doi.org/10.1016/j.techsoc.2020.101421.

Romanelli, M. (2018) ‘Towards Sustainable Ecosystems’. Available at:
https://doi.org/10.1002/sres.2541.

Rossiter, J.R. (2011) ‘Marketing measurement revolution: The C-OAR-SE method and why it
must replace psychometrics’, European Journal of Marketing, 45(11), pp. 1561-1588.
Available at: https://doi.org/10.1108/03090561111167298.

Rucci, M. and Casile, A. (2005) ‘Fixational instability and natural image statistics:
Implications for early visual representations’, Network: Computation in Neural Systems,
16(2-3), pp. 121-138. Available at: https://doi.org/10.1080/09548980500300507.

Rusthollkarhu, S., Hautamaki, P. and Aarikka-Stenroos, L. (2020) ‘Value (co-)creation in
B2B sales ecosystems’, Journal of Business and Industrial Marketing [Preprint]. Available at:
https://doi.org/10.1108/JBIM-03-2020-0130.

Sangroya, A., Saini, P. and Anantaram, C. (2017) ‘Chatbot as an Intermediary between a
Customer and the Customer Care Ecosystem’, in Proceedings of the 9th International
Conference on Management of Digital EcoSystems. New York, NY, USA: ACM, pp. 128—
133. Available at: https://doi.org/10.1145/3167020.3167040.

Saunders, C. et al. (2020) Research Curations - IS Control & Governance, MIS Quarterly.
Available at: https://doi.org/10.1080/09502389400490521.

Saunders, M.N.K., Lewis, P. and Thornhill, A. (2019) Research Methods for Business
Students. Pearson Education. Available at:
https://books.google.co.uk/books?id=TMGYDwAAQBAJ.

Schiavone, F. et al. (2021) ‘Digital business models and ridesharing for value co-creation in
healthcare: A multi-stakeholder ecosystem analysis’, Technological Forecasting and Social
Change, 166(January), p. 120647. Available at:
https://doi.org/10.1016/j.techfore.2021.120647.

Schulz, T. et al. (2021) “Value co-creation and co-destruction in service ecosystems: The case
of the Reach Now app’, Technological Forecasting and Social Change, 170. Available at:
https://doi.org/10.1016/j.techfore.2021.120926.

Seering, J. (2020) ‘Reconsidering Community Self-Moderation: The Role of Research in
Supporting Community-Based Models for Online Content Moderation’, Proceedings of the
ACM on Human-Computer Interaction, 4(CSCW2), pp. 1-28. Available at:
https://doi.org/10.1145/3415178.

Senyo, P.K., Liu, K. and Effah, J. (2019) ‘Digital business ecosystem: Literature review and a
framework for future research’, International Journal of Information Management, 47, pp.
52—64. Available at: https://doi.org/10.1016/j.ijinfomgt.2019.01.002.

Sharma, P.N. et al. (2019) ‘PLS-Based Model Selection: The Role of Alternative
Explanations in Information Systems Research’, Journal of the Association for Information
Systems, (April 2019), pp. 346-397. Available at: https://doi.org/10.17705/1jais.00538.
Sharma, P.N. et al. (2021) ‘Prediction-Oriented Model Selection in Partial Least Squares Path

194



References

Modeling’, Decision Sciences, 52(3), pp. 567-607. Available at:
https://doi.org/10.1111/deci.12329.

Sheikh, H., Prins, C. and Schrijvers, E. (2023) Mission AI: The New System Technology,
Mission Al

Shmueli, G. et al. (2019) ‘Predictive model assessment in PLS-SEM: guidelines for using
PLSpredict’, European Journal of Marketing, 53(11), pp. 2322-2347. Available at:
https://doi.org/10.1108/EJM-02-2019-0189.

Shoukat, M.H. ef al. (2023) ‘Medical tourism index and travel willingness via travel anxiety:
PLS-NCA approach’, Tourism Recreation Research, 0(0), pp. 1-16. Available at:
https://doi.org/10.1080/02508281.2023.2240180.

Siau, K. and Wang, W. (2018) ‘Building trust in artificial intelligence, machine learning, and
robotics’, Cutter business technology journal, 31(2), pp. 47-53.

Siegfried, N., Lobbers, J. and Benlian, A. (2020) ‘The Trust-Building Nature of Identity
Verification in the Sharing Economy: An Online Experiment’, in WI2020 Zentrale Tracks.
GITO Verlag, pp. 1506—-1521. Available at: https://doi.org/10.30844/wi_2020 n5-siegfried.

Snyder, H. (2019) ‘Literature review as a research methodology: An overview and
guidelines’, Journal of Business Research, 104(March), pp. 333—339. Available at:
https://doi.org/10.1016/j.jbusres.2019.07.039.

Soéllner, M., Benbasat, 1., Gefen, D., Leimeister, J. M., Pavlou, P.A. (2018) MIS Quarterly
Research Curation on Trust, MIS Quarterly. Available at:
https://static1.squarespace.com/static/5887a660b3db2b05bd09¢cf36/t/5956582c91745673dae7
df53/1498830893024/trust-research-curation_oct-31-20161.pdf.

Som, S. and Ram, V. (2020) ‘The inverted bank: How platforming helps exploit ecosystems’,
Journal of Digital Banking, 5(1), pp. 83-93. Available at:
http://search.ebscohost.com/login.aspx?direct=true& AuthType=ip,shib,custuid&custid=s1123
183&db=bth& AN=146222244 &site=ehost-live.

Steinbruch, F.K., Nascimento, L. da S. and de Menezes, D.C. (2021) ‘The role of trust in
innovation ecosystems’, Journal of Business & Industrial Marketing, ahead-of-p(ahead-of-
print). Available at: https://doi.org/10.1108/JBIM-08-2020-0395.

Subramaniam, M. (2020) ‘Digital ecosystems and their implications for competitive strategy’,
Journal of Organization Design, 9(1). Available at: https://doi.org/10.1186/s41469-020-
00073-0.

Sun, L. et al. (2016) ‘Open Digital Business Ecosystems : A Pathway for Value Co-creation
To cite this version’, I 7th International Conference on Informatics and Semiotics in
Organisations (ICISO), pp. 85-94.

Tan, B. et al. (2015) ‘The Role of IS Capabilities in the Development of Multi-Sided
Platforms: The Digital Ecosystem Strategy of Alibaba.com’, Journal of the Association for
Information Systems, 16(4). Available at: https://aisel.aisnet.org/jais/vol16/iss4/2.

Tan, F.T.C., Tan, B. and Pan, S.L. (2016) ‘Developing a Leading Digital Multi-sided

195



References

Platform: Examining IT Affordances and Competitive Actions in Alibaba.com’,
Communications of the Association for Information Systems, 38(1). Available at:
https://aisel.aisnet.org/cais/vol38/iss1/36.

The Royal Society (2016) Progress & Research in Cybersecurity - Supporting a Resilient and
Trustworthy System for the UK, The Royal Society. London. Available at:
http://royalsociety.org/cybersecurity.

Torraco, R.J. (2005) “Writing Integrative Literature Reviews: Guidelines and Examples’,
Human Resource Development Review, 4(3), pp. 356-367. Available at:
https://doi.org/10.1177/1534484305278283.

Torres-Moraga, E.L. et al. (2021) ‘The role of experience and trustworthiness on perception
sustainable touristic destinations’, Journal of Hospitality and Tourism Management, 49, pp.
471-480. Available at: https://doi.org/https://doi.org/10.1016/j.jhtm.2021.11.002.

Trunk, A., Birkel, H. and Hartmann, E. (2020) ‘On the current state of combining human and
artificial intelligence for strategic organizational decision making’, Business Research, 13(3),
pp. 875-919. Available at: https://doi.org/10.1007/s40685-020-00133-x.

Tsoukas, H., Knudsen, C. and Press, O.U. (2003) The Oxford Handbook of Organization
Theory. Oxford University Press (Oxford Handbooks Series). Available at:
https://books.google.co.uk/books?id=wHBhqpSG7nwC.

Uzwyshyn, R. (2020) ‘Developing a Digital Scholarship Ecosystem’, in Proceedings of the
2020 9th International Conference on Educational and Information Technology. New Y ork,
NY, USA: ACM, pp. 223-227. Available at: https://doi.org/10.1145/3383923.3383926.

Vaccaro, K., Sandvig, C. and Karahalios, K. (2020) ““At the End of the Day Facebook Does
What [tWants™’, Proceedings of the ACM on Human-Computer Interaction, 4(CSCW2), pp.
1-22. Available at: https://doi.org/10.1145/3415238.

Wang, D. et al. (2019) ‘Designing Theory-Driven User-Centric Explainable Al’, pp. 1-15.

Wang, L. et al. (2020) ‘Inter-partner control, trust, and radical innovation of [JVs in China: A
contingent governance perspective’, Industrial Marketing Management, 88, pp. 70—83.
Available at: https://doi.org/10.1016/j.indmarman.2020.04.018.

Wexler, J. et al. (2020) ‘The what-if tool: Interactive probing of machine learning models’,
IEEE Transactions on Visualization and Computer Graphics, 26(1), pp. 56—65. Available at:
https://doi.org/10.1109/TVCG.2019.2934619.

Winfield, A.F.T. and Jirotka, M. (2018) ‘Ethical governance is essential to building trust in
robotics and artificial intelligence systems’, Philosophical Transactions of the Royal Society
A: Mathematical, Physical and Engineering Sciences, 376(2133). Available at:
https://doi.org/10.1098/rsta.2018.0085.

World Economic Forum (2018) ‘White Paper on Agile Governance: Reimagining
Policymaking for the Fourth Industrial Revolution’, World Economic Forum, REF
061217(January), p. 17. Available at:
http://www3.weforum.org/docs/WEF _Agile Governance Reimagining Policy-

196



References
making 4IR report.pdf.

Wu, Q. (2020) ‘Structure and Function Analysis of the Digital Ecosystem of Scientific
Journals’, in Proceedings of the 3rd International Conference on Data Science and
Information Technology. New York, NY, USA: ACM, pp. 165-169. Available at:
https://doi.org/10.1145/3414274.3414499.

Yablonsky, S.A. (2020) ‘Al-Driven Digital Platform Innovation’, TECHNOLOGY
INNOVATION MANAGEMENT REVIEW, 10(10), pp. 4-15. Available at:
https://doi.org/10.22215/timreview/1392.

Yu, Y. et al. (2018) ‘Dynamic Control Flow in Large-Scale Machine Learning’, Proceedings
of the 13th EuroSys Conference, EuroSys 2018, 2018-Janua. Available at:
https://doi.org/10.1145/3190508.3190551.

Zhang, C. et al. (2018) ‘Established Companies’ Strategic Responses to Sharing Economy
Threats’, MIS Quarterly Executive, 17(1). Available at:
https://aisel.aisnet.org/misqe/vol17/iss1/5.

Zhao, X., Lynch, J.G. and Chen, Q. (2010) ‘Reconsidering Baron and Kenny: Myths and
truths about mediation analysis’, Journal of Consumer Research, 37(2), pp. 197-206.
Available at: https://doi.org/10.1086/651257.

197



Appendix A

Henle
Business Schox

Dear Participant UNIVERSITY OF READING

Appendix A: Survey questionnaire

You are being asked to take part in a research study that aims to understand “Effects of Al
Explainability on Trust in Financial Services Digital Ecosystem Platforms”. This study is part
of a PhD research by researcher Tarun Rohilla, Henley Business School, University of
Reading, UK. You will be expected to answer the survey questionnaire. The research has
received a favourable review by the Business Informatics, Systems and Accounting ethics
office, Henley Business School, University of Reading.

Your participation

In this study, you will be asked to carefully review the questions presented in this survey
questionnaire and answer these to the best of your knowledge and ability. Please follow the
instructions for each question section carefully and select the appropriate option from the
scales presented or alternatively enter your response in the text box or select using the
alternatives provided. Your participation should not take longer than 15 minutes.

Data Storage

All data is stored in the Qualtrics survey platform and Microsoft OneDrive hosted by the
University of Reading (Henley Business School, UK). Backup copies are made on a local
hard drive and never shared with anyone outside the research team. Data is destroyed after
five years as part of the International data protection act.

Right to withdraw

You can stop being a part of the research study at any time with no need for an explanation.
You have the right to ask that any data you have supplied to that point be withdrawn or
destroyed, you also have the right to omit or refuse to answer or respond to any question that
is asked of you. You have the right to have your questions about the procedures answered,
before, or after the experiment.

Risks

There are no foreseeable risks.

Cost, reimbursement, and compensation

Your participation in this study is subject to the policies underpinning the platform where this
survey was distributed to you any monetary compensation (if any) would be based on the
platform policies.

Confidentiality/anonymity

The data we collect does not contain any personal information and any records of this study
(either hard copy or electronic) will be kept private. In any sort of report, we make public we
will not include any information that will make it possible to identify you. Research records
will be accessed only by the research team.

For further information

Contact

Tarun Rohilla

Email: t.rohilla@pgr.reading.ac.uk

Henley Business School, University of Reading, UK
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Supervisor:

Dr Mona Ashok

Email: m.ashok@henley.ac.uk

Henley Business School, University of Reading, UK

Please confirm that you are a human being

™

eCAPTCHA
Privacy - Tem

I'm not a robot

How were you selected to participate in this survey?
O Prolific

O Other Please answer how were you selected to participate in this
survey?

I confirm I’'m aged 18 year or over and that I have read and understood the information sheet
for the above study. I have had the opportunity to consider the information, ask questions, and
have had these answered satisfactorily. I understand that my participation is voluntary and
that I am free to withdraw at any time, without giving any reason. I agree to take part in the
above study.

O Agree

O Disagree

Survey Block: Automatically Capturing Prolific ID

What is your Prolific ID? Please note that this response should auto-fill with the correct ID if
you are accessing the survey through Prolific.

If not filled automatically, please enter

manually.

Survey Block: Definitions
For this research below are the definitions in use, please spend some time familiarising
yourself with these

Digital Ecosystem Platform

"A digital ecosystem platform is a digital / online platform where participants collaborate,
consume and complement each other's products and services organised by an overarching
goal."”

Digital Ecosystem Platform Participant / Actor

"A digital ecosystem platform participant or actor is comprised of either individuals or
organisations that participate in a digital ecosystem either as a provider or as a consumer."
Digital Ecosystem "Platform'" Owner / Provider

"A digital ecosystem platform owner / provider is the responsible party for maintaining and
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managing the digital platform without taking the role of a hierarchical authority."”

Digital Ecosystem Platform End-User

"A digital ecosystem platform end-user is a digital ecosystem participant or actor often only
interested in consuming products and services available on the ecosystem platform."

Al Explainability (xAl)
"Artificial intelligence explainability or xAI or Explainable Al is the principle of explaining

Al to humans, contrasting the idea of AI Black Box where Al behaviour cannot be explained.”
Network Coopetition

"Multiple participants on the digital ecosystem interacting, often collaborating with direct
competition that bring benefits to both."”

Start of Block: Digital Ecosystem Qualify

Please review the statements below and select the responses that best matches your persona.
Please complete the survey with your experience of a financial services digital ecosystem
platform

Select your predominant persona(role) in the financial services digital ecosystem platform
O A Digital Ecosystem Platform End-User in the financial services domain
O A Digital Ecosystem platform Owner in the financial services domain
O A Digital Ecosystem Platform Participant in the financial services domain
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Digital Ecosystem Participant Persona Scenario

Based on the below scenario, please rate the current and ideal level of explanations to the best

of your experience of the financial services digital ecosystem

Appendix A

Financial Services Digital Ecosystem Participant Scenario

(e.g., Loans Officer)

As a bank loans

Officer you want to
understand:

What data can |
leverage to inform my
decisions to accept or

Why is the Al model
recommending a
person’s credit to be
approved or denied?

reject an application?

Current experience

Expectation

0123 456728910

_'_
_'_
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Digital Ecosystem Owner Persona Scenario
Based on the below scenario, please rate the current and ideal level of explanations to the best
of your experience of the financial services digital ecosystem

Financial Services Digital Ecosystem Owner Scenario

(e.g., Data Scientist)

As a data scientist
you want to
understand:

Is the logic reasoning
acceptable for the
model to be deployed

with confidence?

What is the logic of
the Al model in
making decisions?

0123 456728910

Current experience +
Expectation +
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Digital Ecosystem End-User Persona Scenario
Based on the below scenario, please rate the current and ideal level of explanations to the best
of your experience of the financial services digital ecosystem

Financial Services Digital Ecosystem End-User Scenario

(e.g., Bank Customer)

As a bank customer
you want to
understand:

What can | improve so
that the likelihood of
my application

acceptance increases?

Why my application
for a loan rejected?

0123 456728910

Current experience +
Expectation +

Rate the importance of each level of explanation as per the below outline:

0123 456728910

Level 1 Some indicators of explanation _'_

Level 2 Provides further insights into +
explanations

Level 3 Provides details information into _i_
level 2 explanations
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Generally about AI Explainability and algorithmic explanations please assess the below statements:

Appendix A

Not at all Slightly Moderately Very Extremely
important important important important important
Explanations at systems level within digital
ecosystem platforms are: O ) O O O
Machine/Systems understandable explanations
are: O O O ©) O
Generally about Al Explainability and algorithmic explanations please assess the below statements
Not at all Slightly Moderately Very important  Extremely
important important important important
Explanations at user level within digital ecosystem
platforms are: O O O O O
User / human understandable explanations are:
©) ©) ©) ©) ©)
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Generally about Al Explainability and algorithmic explanations please assess the below statements

Notatall  Slightly Moderately Very Extremely
important  important important important  important
Persona specific explanations within digital ecosystem platforms are:
©) ©) ©) ©) ©)
User / human understandable explanations are:
©) ©) ©) ©) ©)

Please provide the description of the financial services digital ecosystem platform that you are experienced / familiar with ( Add example
URL)
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Please assess the digital ecosystem platform's technological features based on the statements presented below:

Appendix A

Artificial intelligence is an enabler of
digital ecosystem platform

Digital ecosystem platform exhibit black
box behaviour

Digital ecosystem platform employ
artificial intelligence enabled (algorithmic)
decision making

Al-enabled automated outcomes within
digital ecosystem platforms are explained

Al-enabled automated outcomes within
digital ecosystem platforms are
understandable

Strongly  Disagree

disagree

©)

©)

©)

Somewhat
disagree

©)

©)

Neither agree
nor disagree

©)

©)

Somewhat
agree

©)

©)

Strongly
agree

©)

©)
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Please assess the below statements related to value features in digital ecosystem platform:

Appendix A

Explanations foster trust within digital
ecosystem platforms

Digital ecosystem platforms are trustworthy

Digital ecosystem platforms enables
interactions between autonomous
complementors and consumers

Trust enabling technologies offered by
technological modularity are integrated within
digital ecosystems

Technological modularity within digital
ecosystems enables trust generation
technologies

Strongly
disagree

©)

Disagree Somewhat

©)

disagree

©)

Neither agree
nor disagree

©)

Somewhat
agree

©)

Agree

Strongly
agree

©)
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Based on your experience in financial services digital ecosystem platforms,

Please assess the below statements about Explanation Methods for machine learning models

Appendix A

Structure of the explanation method

Reliance on looking into the machine
learning model

Number of machine learning models covered
in the explanation method

Time taken for the generation of
explanations

Not at all
important

©)

O
O
O

Low
importance

©)

O
O
O

Slightly
important

©)

O
O
O

Neutral

O O O O

Moderately
important

©)

O
O
O

Very
important

©)

O
O
O

Extremely
important

©)

O
O
O
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Based on your experience in financial services digital ecosystem platforms,

Please assess the below statements about Individual Explanations

Appendix A

Accuracy when fidelity is essential

Prediction of the black box machine learning
model

Extent of consistency among explanations for
different machine learning models on the same
job

Extent of similarity of explanations for similar
instances

Extent to which the recipient of explanation
understands the explanation

The probability of the target class of the machine
learning model

Coverage of the important features or how well
the explanation reflects parts of the explanations

Not at all
important

O
O

O

O O O O

Low
importance

O
O

O

O O O O

Slightly
importan
t

©)

©)

©)

©)

©)

©)

©)

Neutral

O

O

o O O O

Moderately  Very

important

O
O

O

o O O O

important

O
O

O

O O O O

Extremely
important

O
O

O

O O O O
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Please assess the below presented statements regarding your experience of digital ecosystem platform usage

Appendix A

Digital ecosystem platform has the skills and
expertise to perform transactions in an expected
manner

Digital ecosystem platform has access to the
information needed to handle transactions
appropriately

Digital ecosystem platform is fair in its conduct of
transactions

Digital ecosystem platform is fair in its use of private
user data collected

Digital ecosystem platform is fair in its transactional
policies

Digital ecosystem platform is open and receptive to
participants/actors needs

Digital ecosystem platform makes good-faith efforts
to address most participants concerns

Overall, digital ecosystem platform is trustworthy

Strongly
disagree

©)

O O O O O O

Disagree

©)

O O O O O O

Somewhat
disagree

©)

O O O O O O

Neither agree
nor disagree

©)

O O O O O O

Somewhat
agree

©)

O O O O O O

Agree

©)

O O O O O O

Strongly
agree

©)

O O O O O O
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Please assess the below presented statements regarding your experience of interacting with digital ecosystem platform

Appendix A

I believe that there could be negative consequences
when using the digital ecosystem platform

I feel I must be cautious when using the digital
ecosystem platform
It is risky to interact with the digital ecosystem platform

I believe that the digital ecosystem platform will act in
my best interest

I believe that the digital ecosystem platform will do its
best to help me if I need help

I believe that the digital ecosystem platform is interested
in understanding my needs and preferences

I think that the digital ecosystem platform is competent
and effective in its Al algorithms and outcomes

I think that the digital platform ecosystem performs its
role as a digital platform very well

I believe that digital ecosystem platform has all the
functionalities I would expect from a digital platform

If I use the digital ecosystem platform, I think I would
be able to depend on it completely

I can always rely on the digital ecosystem platform for
Al algorithms and outcomes

I can trust the information presented to me by the digital
ecosystem platform

Strongly  Disagree

disagree

©)

o o o o o o O O o o o

O

o o o o o o O O o o o

Somewhat

disagree

©)

o o o o o o O O o o o

Neither agree
nor disagree

©)

o o o o o o O O o o o

Somewhat

agree

©)

o o o o o o O O o o o

Agree Strongly

O

o o o o o o O O o o o

agree

©)

o o o o o o O O o o o
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Please assess the below statements regarding the network coopetition and trust within digital ecosystem platform

Decision to join network coopetition is fostered by
reputation based trust

Decisions to join network coopetition is fostered by third
party legitimisation

Trust-based coordination techniques for operating
procedures facilitate effectiveness vs traditional contracts

Strongly
disagree

©)

Disagree

Somewhat
disagree

Neither Somewhat Agree Strongly

agree nor  agree agree
disagree
©) ©) ©) ©)
©) ©) ©) ©)
©) ©) ©) ©)
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Please assess the below statements regarding collaboration in financial services digital ecosystem platforms

Appendix A

Strongly Disagree = Somewhat  Neither Somewhat  Agree
disagree disagree agree nor  agree
disagree
Digital ecosystem platform participants engage in
collaboration for value creation O O O O O O
Technological modularity facilitates collaboration in
digital ecosystem platform O O O O O O
Collaboration in the digital ecosystem platform is
achieved by leveraging technological modularity O O O O O O
Digital ecosystem platform empowers participants
with value creation opportunities O O O O O O
Artificial intelligence in digital ecosystem platform
fosters collaboration between participants O O O O O O
Weak trust may erode cooperation within digital
ecosystems O O O O O O
High trust allows stronger partnerin
s TP s ©) ©) ©) ©) ©) ©)
Trust is essential to develop a partnering strate
pap s i ©) ©) ©) ©) ©) ©)
Partnering with competitors is likely if perceived to
be honest and reliable O O O O O O
Trust facilitates knowledge exchange
©) ©) ©) ©) ©) ©)

Strongly
agree

©)
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Please assess the below statements regarding willingness to transact in financial services digital ecosystem platforms

Strongly Disagree Somewhat Neither = Somewhat Agree Strongly

disagree disagree = agree nor agree agree
disagree
I intend on using digital ecosystem platform for some of my
future transactions (financial services transactions) O O O O O O O
I am inclined to procure digital ecosystem platform's offered
goods and services O O O O O O
I am likely to utilise the services offered by the digital
©) ©) ©) ©) ©) ©) ©)

ecosystem platform
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Please assess the below statements regarding Artificial Intelligence Explainability (xAl) and your trust in financial services digital ecosystem

platforms

Enables digital ecosystem platform to perform
transactions in an expected manner

Aids digital ecosystem platforms access to the
information needed to handle transactions appropriately

Aids digital ecosystem platforms to be fair in its conduct
of transactions

Aids digital ecosystem platform fairness in its use of
private user data collected

Aids digital ecosystem platform fairness in its
transactional policies

Aids digital ecosystem platform to be open and

receptive to participant/actor needs

Aids digital ecosystem platform to make good-faith
efforts to address most participant concerns

Strongly Disagree
disagree

O O
O O
O O
O O
O O
O O
O O

Somewhat
disagree

©)

©)

Neither
agree nor
disagree

©)

©)

Somewhat Agree

agree

©)

©)

Strongly
agree

©)

©)
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Please assess the below statements regarding your perception of Artificial Intelligence Explainability (xAl) within financial services digital

ecosystem platforms

When Artificial Intelligence Explainability (xAl) is included in the financial services digital ecosystem platform:

I believe that there could be negative consequences
when using the digital ecosystem platform

I feel I must be cautious when using the digital
ecosystem platform

It is risky to interact with the digital ecosystem platform

I believe that the digital ecosystem platform will act in
my best interest

I believe that the digital ecosystem platform will do its
best to help me if I need help

I believe that the digital ecosystem platform is interested
in understanding my needs and preferences

I think that the digital ecosystem platform is competent
and effective in its Al algorithms and outcomes

I think that the digital platform ecosystem performs its
role as a digital platform very well

I believe that the digital ecosystem platform has all the
functionalities I would expect from a digital platform

I use the digital ecosystem platform, I think I would be
able to depend on it completely

I can always rely on the digital ecosystem platform for
Al algorithms and outcomes

I can trust the information presented to me by the digital
ecosystem platform

Strongly
disagree

o o o o o O O O O o o O

Disagree

o o o o o O O O O o o O

Somewhat
disagree

o o o o o O O O O o o O

Neither
agree nor
disagree

©)

o o o o O O O O o o O

Somewhat
agree

o o o o o O O O O o o O

Agree

o o o o o O O O O o o O

Strongly
agree

o o o o o O O O O o o O
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In which country do you currently reside in?
O UK
O USA
O Other

How old are you?
O 18-24 years old
O 25-34 years old
O 35-44 years old
O 45-54 years old
O 55-64 years old
©)

65+ years old

How do you describe yourself
O Male
O Female
O Non-binary / third gender

O Prefer not to say

What is the highest level of school you have completed or the highest degree you have
received?

O Less than high school degree

High school graduate (high school diploma or equivalent including GED)
Some college but no degree

Associate degree in college (2-year)

Bachelor's degree in college (4-year)

Master's degree

O O O O O O

Doctoral degree

O Professional degree (JD, MD)

What type of organisation do you work for?
O Private Sector

O Public Sector
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O Other (Please specity)

Appendix A

Based on the number of employees, what is the size of the organisation where you work?

O 14

5-9
10-19
20-49
50-99
100-249
250-499
500-999

O O 0O O 0O 0o O O

1000 or more

Which option below best describes your job role?

O Executive Management
Senior Director
Director

Senior Manager

Manager

O O 0O 0O 0O O O

Other

Specialist (e.g. Engineering services, Software Development etc.)

Consultant (e.g. External contractor, advisor etc.)

Will you be willing to participate further in an interview for this study on digital ecosystems

and trust?
O Yes
O No

Please provide your contact details for further participation

O Name

O Work email address
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Appendix B: The saturated model

The saturated model used to calculate R2 of the target construct. Saturated model with all
predictors predicting target construct.

DE Network Coopetition

DE Trust
DE Network Collaboration

DE Platform Al

DE Value Creation Digital Ecosystem HO DE Willingness To Transact
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Appendix C: Necessary condition analysis R code

install.packages(“NCA”)
library(NCA)

#NCA1 for Willingness to transact

modell <- nca_analysis(LVScoresxAINov23, (c("DE Trust", "Digital Ecosystem HO", "DE
Platform AI", "DE Value Creation")), "DE Willingness To Transact", test.rep = 10000)
nca_output(modell, plots = TRUE, summaries = TRUE)

nca_output(modell, bottlenecks = TRUE, summaries = FALSE)

#NCA2 for DE Collaboration

model2 <- nca_analysis(LVScoresxAINov23, (c("DE Trust", "Digital Ecosystem HO", "DE
Platform AI", "DE Value Creation")), "DE Collaboration", test.rep = 10000)
nca_output(model2, plots = TRUE, summaries = TRUE)

nca_output(model2, bottlenecks = TRUE, summaries = FALSE)

#NCA3 for DE Network Coopetition

model3 <- nca_analysis(LVScoresxAINov23, (c("DE Trust", "Digital Ecosystem HO", "DE
Platform AI", "DE Value Creation")), "DE Network Coopetition", test.rep = 10000)
nca_output(model3, plots = TRUE, summaries = TRUE)

nca_output(model3, bottlenecks = TRUE, summaries = FALSE)

#NCA4 for DE Willingness To Transaction , DE Collaboration and DE Network Coopetition
model4 <- nca_analysis(LVScoresxAINov23, (c("DE Collaboration", "DE Network
Coopetition")), "DE Willingness To Transact", test.rep = 10000)

nca_output(model4, plots = TRUE, summaries = TRUE)

nca_output(model4, bottlenecks = TRUE, summaries = FALSE)

#NCAS for DE Willingness To Transaction , DE Collaboration and DE Network Coopetition
model5 <- nca_analysis(LVScoresxAINov23, (c("DE Willingness To Transact", "DE
Network Coopetition")), "DE Collaboration", test.rep = 10000)

nca_output(model5, plots = TRUE, summaries = TRUE)

nca_output(model?, bottlenecks = TRUE, summaries = FALSE)

#NCAG6 for DE Willingness To Transaction , DE Collaboration and DE Network Coopetition
model6 <- nca_analysis(LVScoresxAINov23, (c("DE Collaboration", "DE Willingness To
Transact")), "DE Network Coopetition", test.rep = 10000)

nca_output(model6, plots = TRUE, summaries = TRUE)

nca_output(model6, bottlenecks = TRUE, summaries = FALSE)
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