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Abstract

This licentiate thesis establishes a normative and methodological foun-
dation for operationalising Responsible Al (RAI), grounded in the philo-
sophical commitments of Digital Humanism. Despite the proliferation of
Al ethics guidelines across policy, technical research, and industry do-
mains, a persistent and well-documented implementation gap remains be-
tween high-level ethical principles and their practical implementation in
Al engineering. This gap is structural, arising from institutional separa-
tion among policy, technical research, and engineering practice, as well
as systematic failures to translate abstract values into actionable engineer-
ing processes. The thesis argues that addressing this gap requires three
elements: a normative foundation that goes beyond compliance-oriented
metrics, a principled method for making value trade-offs explicit and open
to deliberation, and a concrete mechanism for integrating ethical reason-
ing across the Al lifecycle. Drawing on Digital Humanism, axiology, and
Multi-Criteria Decision Analysis (MCDA), it develops the Digital Hu-
manism Al Ethics Toolkit. Within this toolkit, the H.E.A.R.T. model func-
tions as a decision-support mechanism embedded across design, feedback,
and continuous improvement processes. Rather than treating ethics as an
external constraint or post-hoc evaluation layer, the toolkit supports re-
flective and accountable decision-making within existing engineering and
governance workflows. Across the included studies, the thesis connects
a structural diagnosis of Responsible Al operationalisation barriers with
the development of methodological and engineering support for value-
sensitive Al design and governance.
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Part I:

Thesis Summary






1 Introduction

This thesis addresses a structural gap between Al ethics principles and
engineering practices. Artificial intelligence systems increasingly shape
decisions across many domains. However, existing ethical frameworks
have had limited influence on everyday Al development, and ethical guid-
ance remains disconnected from the development lifecycle. This thesis
argues that the gap persists not because of a lack of awareness or motiva-
tion, but because ethical guidance is difficult to translate into day-to-day
engineering practice. To respond, the thesis develops a normative founda-
tion grounded in Digital Humanism, a method for handling value conflicts,
and a way to integrate ethical considerations across the Al development
lifecycle.

1.1 The Promise and the Problem

Over the past decade, ethical guidelines for Al have proliferated. By 2019,
a major review catalogued 84 high-level Al ethics guideline documents
produced by governments, corporations, and civil society organisations
[1]. The values identified across these documents, including fairness,
transparency, accountability, privacy, safety, and human autonomy, were
broadly consistent across countries and sectors [1]. More recent reviews
indicate that the number of such guidelines has since grown substantially
[2]. To an outside observer, the ethical governance of Al might therefore
appear to be well established. However, empirical studies tell a different
story: software engineers, data scientists, and machine learning practi-
tioners consistently report that ethical guidelines are rarely integrated into
day-to-day engineering workflows and decision-making processes [3, 4].
These studies point to a persistent gap between high-level ethical princi-
ples and their translation into engineering practice. Ethical commitments
are widely articulated, but they remain weakly embedded in everyday en-
gineering decisions. Bridging this gap is central to this research because
it requires an approach that translates abstract values into actionable engi-
neering processes under real-world constraints.

The gap is structural. Policy, technical research, and industry practice
operate as distinct domains, each with its own forms of knowledge, ex-
pertise, and priorities concerning responsible artificial intelligence (RAI).
Although each domain contributes valuable perspectives, none is fully
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aligned with the realities engineers face when translating abstract val-
ues into operational systems under time pressure and organisational con-
straints. This study is motivated by that structural misalignment and by
the institutional conditions it creates for responsible Al governance. In
response, the research is organised around five sequential objectives: to
identify the factors contributing to the gap; to establish a normative foun-
dation grounded in Digital Humanism; to develop an axiological account
of ethical value pluralism; to develop a structured method for reasoning
about ethical value trade-offs; and to consolidate these contributions into
a practical toolkit for engineering practice.

1.2 Structural Critiques of Contemporary Al Ethics

This section engages directly with influential structural critiques of con-
temporary Al ethics. These critiques move beyond scepticism to iden-
tify systemic problems that any credible contribution must confront. Mit-
telstadt [5] argues that principles alone cannot guarantee ethical Al and
warns that Al ethics risks reproducing problems seen in bioethics, where
guidelines may serve symbolic compliance rather than practical reform.
Similarly, Hagendorff [6], based on a review of twenty-two major Al
ethics guidelines, finds that many lack enforcement mechanisms and have
limited attention to power, structural inequality, and political economy.
Bietti [7] critiques ethics washing and warns that public commitments
to ethical Al can function as superficial forms of governance rather than
substantive institutional reform. Metcalf et al. [8] shows that institutional
ethics mechanisms can become procedural compliance exercises with lim-
ited impact on core system design decisions. Raji et al. [9] similarly
highlight that identifying and tracing harmful impacts remains difficult
in practice when auditing mechanisms are not embedded throughout the
development lifecycle.

Collectively, these critiques justify this study by showing that many
contemporary Al ethics initiatives remain weakly connected to the actual
production of Al systems. They point to structural decoupling between
ethical discourse and engineering practice. In such contexts, design and
implementation decisions are driven mainly by technical feasibility and
organisational priorities, while values, rights, and social impacts often
remain implicit. As Winner [10] argues, technological artefacts are not
neutral; they can embody political qualities and produce political effects
through their design. This decoupling therefore has consequences beyond
technical inefficiency: it shifts normative decision-making into opaque en-
gineering processes and undermines individual agency. When engineer-
ing choices are made without explicit normative boundaries, Al systems
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risk privileging institutional efficiency over fundamental human rights and
public accountability.

This thesis takes these critiques as a starting point. Instead of rejecting
principle-based ethics, it contends that principles must be operationalised.
A review of Responsible Al across policy, technical research, and industry
reveals three structurally recurring gaps between principles and practice.
Responding to these gaps requires more than a new set of principles. It re-
quires a normative foundation, a method for handling value conflicts, and
concrete means of embedding ethical reasoning across the Al lifecycle.
The following sections develop that response.

1.3 Research Aim

This thesis constitutes the theoretical and methodological phase of the
doctoral project and provides the conceptual and philosophical basis for
subsequent empirical work. It aims to advance the operationalisation of
Responsible Al by developing a normative and methodological framework
grounded in Digital Humanism. This contribution takes the form of a con-
ceptual Al Ethics Toolkit that makes value trade-offs explicit, supports
human deliberation, and integrates ethical reasoning across the Al devel-
opment lifecycle. This aim is addressed through five specific objectives:

» To identify and analyse the operationalisation gap between Responsi-
ble Al principles and Al engineering practice.

* To interpret Responsible Al within the philosophical framework of
Digital Humanism, establishing a normative foundation that prioritises
human-centred values.

* To analyse ethical values and value pluralism in Al development
through axiology, distinguishing intrinsic, instrumental, and relational
values to provide a principled basis for context-sensitive ethical
reasoning, including structured sensitivity analysis of value trade-offs.

* To explore the potential of Multi-Criteria Decision Analysis (MCDA)
as a structured method for making value trade-offs explicit, transpar-
ent, and subject to stakeholder deliberation.

* To develop the Digital Humanism AI Ethics Toolkit as a concep-
tual engineering mechanism that operationalises these commitments
across the Al development lifecycle.
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1.4 Research Questions

The following research questions specify the aim. Key terms used in
these questions, including operationalisation, Digital Humanism, axiol-
ogy, MCDA, and toolkit, are defined with precise, consistent meanings in
Section 1.5.

Overarching Research Question (ORQ): How can the principle—practice
gap in Responsible Al be addressed through a normative and methodologi-
cal framework for operationalisation across the Al development lifecycle?

RQ1: What structural factors underlie the persistent gap between ethical
principles and engineering practice in Responsible AI?

RQ2: Why is Digital Humanism a philosophically appropriate foundation
for Responsible Al, and what does it offer that technocentric frameworks
lack?

RQ3: How can axiology and MCDA be integrated to support transparent
and structured reasoning about value trade-offs in Al development?

RQ4: How can a Digital Humanism-based Al Ethics Toolkit be designed
to operationalise ethical commitments across the Al development lifecy-
cle?

The four RQs follow a cumulative and sequential logic. RQ1 identifies
the structural sources of the principle—practice gap and specifies what any
adequate response must address. RQ2 establishes the normative founda-
tion for meeting those requirements. RQ3 operationalises that foundation
into a structured method for reasoning about value trade-offs. RQ4 trans-
lates these normative and methodological contributions into the design of
the Digital Humanism AI Ethics Toolkit. The ORQ spans all four and
asks how this progression from diagnosis to foundation, method, and inte-
gration forms a coherent framework for operationalising Responsible Al
across the development lifecycle.

1.5 Scope and Terminology

The following key terms are used with specific and consistent meanings
throughout this thesis.
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Table 1.1: Key terms and definitions used throughout the thesis.

Term Definition as used in this thesis

Ethics The systematic study of values, duties, and principles govern-
ing human action. In AI contexts, this includes questions about
which values should be embedded in systems and how value
conflicts should be resolved [5, 11].

Responsible AL The development and deployment of Al that integrates ethical,

(RAI) legal, and social considerations through structured processes
embedded in the development lifecycle [12, 13].

Framework A structured conceptual architecture that organises principles,
methods, and practices into a coherent whole. It is distinct from
a theory, which explains phenomena, and a toolkit, which pro-
vides operational instruments [14].

Theoretical The normative and philosophical premises that orient the

Foundation framework. It is a normative stance grounding design choices
rather than a predictive theory.

Toolkit A set of operational instruments, such as templates, protocols,
checklists, and decision methods, used to implement the frame-
work’s commitments at specific stages of the Al lifecycle [15].

Tooling The broader ecosystem of software-based tools used in Al de-
velopment practice. The toolkit proposed here is intended to
complement this wider tooling landscape rather than replace it
[13, 16].

Operationali- The systematic translation of abstract ethical principles into

sation actionable engineering practices, decision criteria, and gover-
nance mechanisms [17, 18].

Digital A normative framework for digital technologies that holds they

Humanism must uphold human dignity, autonomy, and democratic partici-
pation, and must be designed as sociotechnical artefacts within
institutional and cultural contexts. In this thesis, it is adapted
as the normative foundation for Responsible Al [19-21].

Axiology The philosophical study of value. In this thesis, axiology is
the umbrella value-theory lens; intrinsic, instrumental, and re-
lational values are treated as its three analytic subcategories for
Al development [22].

Sensitivity A step in MCDA that tests the robustness of rankings by vary-

Analysis ing value weights and identifying thresholds at which the pre-
ferred alternative changes [23].

Constitutive Direct involvement of affected stakeholders in shaping value

Community priorities, evaluation criteria, and acceptable trade-offs in Al

Participation design and governance, rather than treating participation as a
secondary or merely consultative add-on [24].

MCDA A structured decision-support method for comparing alterna-

tives across multiple criteria [25].

The terms above are defined as they are used in this thesis. Although grounded in
existing literature, some definitions reflect the author’s interpretation and synthesis
for the purposes of this work.
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1.6 Thesis Structure

Chapter 2 develops the theoretical framework by motivating Digital Hu-
manism as the normative foundation and situating it in relation to axiol-
ogy and MCDA. Chapter 3 outlines the research design and evaluation
strategy. Chapter 4 analyses the three structural operationalisation gaps
identified in the literature. Chapter 5 presents the integrated framework
and the Digital Humanism Al Ethics Toolkit. Chapter 6 synthesises the
included papers and their contributions. Chapter 7 discusses the study’s
limitations and directions for future work.

In the full compilation thesis, these chapters form the introductory and
integrative part of the work, followed by the included papers.



2 Theoretical Foundation

2.1 Responsible AI: Principles and Theoretical Foundations for Op-
erationalisation

Responsible Artificial Intelligence (RAI) has become the primary ap-
proach for addressing ethical issues in the design, development, and
deployment of Al systems [12, 13]. As a research and practice domain,
it draws on normative philosophy, governance studies, and software
engineering. Its purpose is to clarify which properties Al systems should
have to be ethically acceptable and which processes are needed to achieve
and maintain those properties.

The normative content of RAI is structured around a set of core prin-
ciples that have gained broad recognition across academic, regulatory, and
industry contexts. Floridi et al. [11] proposed an influential synthesis
of five principles, namely beneficence, non-maleficence, autonomy, jus-
tice, and explicability. As discussed in Chapter 1, reviews of Al ethics
guidelines show substantial cross-institutional convergence around values
such as fairness, transparency, accountability, privacy, and human over-
sight [1, 2]. This convergence matters here because it shows that RAI
begins from a broadly shared normative core, even if operationalising that
core remains difficult in practice.

These commitments have been embedded through a layered gover-
nance architecture. The OECD Al Principles [26] and the UNESCO Rec-
ommendation on the Ethics of Artificial Intelligence [27] have established
international normative reference points. The EU Al Act [28] translates
these commitments into binding regulatory obligations through a risk-
based classification system. The NIST Al Risk Management Framework
[29] and IEEE 7000-2021 [30] provide technical standards intended to
support implementation. In parallel, major technology companies have
introduced internal governance frameworks to translate Responsible Al
principles into development and deployment practices, including Google’s
Al Principles [31], IBM’s Principles for Trust and Transparency [32], and
Microsoft’s Responsible Al Standard [33]. Together, these policies, stan-
dards, and industry initiatives form the governance baseline for the opera-
tionalisation developed in this thesis.

For RAI principles to guide practice meaningfully, three conditions
must be met. First, effective operationalisation requires a normative foun-
dation that provides stable value commitments and resists reduction to
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compliance metrics. Second, it requires a principled method for navigat-
ing value conflicts, which are structurally unavoidable in complex socio-
technical systems [17, 34]. Third, it requires an engineering mechanism
that integrates ethical reasoning into key design decisions throughout the
Al development lifecycle [18]. The literature suggests that current RAI
frameworks often remain limited across these dimensions. This gap be-
tween normative consensus and practical application therefore constitutes
the core theoretical and methodological problem addressed in this thesis.
The following sections develop the normative foundation, methodological
approach, and engineering mechanism through which this thesis addresses
these three requirements.

2.2 Digital Humanism: Normative Foundation and Motivation

2.2.1 Philosophical Origins

RAI requires a normative foundation that can provide stable value com-
mitments. This section responds to that requirement by introducing Digi-
tal Humanism as the normative foundation of the thesis.

Digital Humanism emerges at the intersection of Enlightenment phi-
losophy, computer science, and social theory [19-21]. Its central state-
ment, the Vienna Manifesto on Digital Humanism [2019], calls for digital
technologies to support human dignity, autonomy, and democratic par-
ticipation rather than subordinate these values to economic efficiency or
technical optimisation. Drawing on Enlightenment commitments to ra-
tional agency, individual freedom, and moral self-governance, subsequent
philosophical works [20, 21] argue that these principles must be critically
reapplied to modern digital societies, where algorithmic systems, platform
governance, and data-driven infrastructures increasingly challenge demo-
cratic self-determination.

Digital Humanism presents two core rejections. It rejects the “mech-
anistic view” that treats humans as computational units, arguing that hu-
man behaviour can be fully represented in data and optimised through al-
gorithms. It also rejects the “animistic view” that attributes human-like
moral agency to Al systems and shifts human responsibility onto ma-
chines. Instead, Digital Humanism holds that Al systems are sociotech-
nical artefacts shaped by institutional choices, cultural assumptions, and
power relations. This aligns with Coeckelbergh’s relational ethics, which
understands ethical meaning as emerging from relationships among hu-
mans, technologies, and institutions [35]. From this perspective, respon-
sibility for technological artefacts remains with the human actors and in-
stitutions that design, deploy, and govern them. This reinforces the thesis’s
broader emphasis on deliberation.
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2.2.2 Why Digital Humanism for Responsible Al

Digital Humanism establishes normative stability by anchoring its com-
mitments in human dignity, autonomy, and democratic participation as
non-negotiable starting points. In doing so, it resists reducing ethical
principles to mere performance metrics or compliance thresholds [19,
21]. It addresses value conflicts by conceptualising Al systems as socio-
technical artefacts shaped by human decisions, governance arrangements,
and competing commitments. This perspective provides the philosophical
resources necessary to reason about value trade-offs, rather than obscur-
ing them through purely technical proxies or optimisation criteria [36].
Furthermore, it secures democratic legitimacy by emphasising the right
of affected stakeholders to participate in decisions about Al systems that
impact their lives. It reinforces this principle through explicit commit-
ments to community engagement and participatory governance [37, 38].
Its growing prominence in interdisciplinary discussions further strength-
ens its relevance within contemporary governance contexts [39—41].

Nevertheless, three alternative normative traditions merit brief consid-
eration.

The capability approach [42, 43] offers a rich account of human flour-
ishing and is sensitive to inequality, but its primary domain is development
economics and social policy. It does not offer the institutional grounding
or lifecycle-integrated engineering application that RAI operationalisation
requires.

Value-Sensitive Design [44] offers a valuable set of design-oriented
methods and a sustained focus on social context and stakeholder expe-
rience. These features are important for the present thesis because they
inform the treatment of relational values developed later in the frame-
work. However, as Knobel and Bowker [45] notes, Value-Sensitive De-
sign is primarily oriented toward design-level decisions and does not by
itself provide the broader governance structures needed to sustain ethical
commitments across organisations and development lifecycles. For this
reason, Digital Humanism serves as the overarching normative founda-
tion, while VSD’s stakeholder-centred methods inform the toolkit’s en-
gagement phase.

Discourse ethics [46] specifies procedural ideals for participation but
presupposes conditions of communicative equality that are difficult to sus-
tain in contexts of structural power asymmetry [47]. It specifies how de-
cisions should be reached but not what values should guide them [48].

Taken together, these comparisons support the application of Digital
Humanism as a normative foundation for Responsible Al across design,
deployment, and governance contexts. It thus provides the ethical and in-
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stitutional basis for the operational framework developed in the following
sections.

2.2.3 Critiques of Digital Humanism

Digital Humanism has been criticised, particularly with respect to cultural
scope, conceptions of agency, and conceptual precision.

The Eurocentrism critique. Digital Humanism has been criticised for
grounding its claims to universal norms in European Enlightenment values
[49, 50]. Birhane [51] shows how individualistic and rationalist assump-
tions embedded in algorithmic systems can reproduce colonial forms of
harm. These harms include extracting data from the Global South with-
out corresponding community benefit and imposing Western classifica-
tion systems on diverse cultural contexts. This thesis responds by treating
cultural pluralism as a core design requirement of RAIL It draws on de-
colonial Al scholarship [50] and design justice approaches that emphasise
community-led participation [52]. Community-led engagement methods
are therefore built into the engagement phase of the proposed toolkit to
ensure that value identification is not predetermined by the assumptions
of researchers or developers.

The anthropocentrism critique. As Al systems become more au-
tonomous and relational accounts of agency gain influence, Digital
Humanism’s emphasis on human authorship and non-delegable moral
responsibility can be questioned from relational perspectives on tech-
nology and agency [35, 49]. Critics argue that a strictly anthropocentric
view risks overlooking hybrid forms of agency involving both human and
non-human actors. This thesis does not claim that the boundary between
human and machine agency is fixed. Instead, it treats human moral
responsibility as a design commitment rather than a descriptive claim. It
also warns that engineering practices that delegate responsibility to algo-
rithms risk encouraging ethical abdication. Accordingly, systems should
be designed to preserve meaningful human responsibility, since shifting
responsibility to technology may weaken accountability for outcomes.

The vagueness critique. Prem [53] acknowledges that Digital Human-
ism remains an emerging field and has not yet formed a settled definition.
Coeckelbergh [54] similarly argues that its practical and political dimen-
sions require further development. This critique is the most relevant for
the present thesis. Axiology and MCDA are introduced precisely to trans-
late the broad commitments of Digital Humanism into context-specific
and deliberated value criteria that can guide concrete engineering deci-
sions. Understood in this way, the charge of vagueness becomes a call for
operationalisation, which forms the central contribution of this research.
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These critiques are not unique to Digital Humanism, but reflect
broader tensions in contemporary Al ethics and political philosophy, par-
ticularly concerning the universality of normative claims, the distribution
of agency in sociotechnical systems, and the translation of abstract values
into practice.

2.3 Axiology: Structuring Value Pluralism

Digital Humanism provides a clear normative orientation, and the next
step is to determine how these values should be identified, distinguished,
and translated into decision-relevant structures for Al development.

Axiology, the philosophical study of value, offers the conceptual foun-
dation for translating normative commitments into decision-relevant struc-
tures [22, 55]. In its classical formulation, axiology primarily distin-
guishes between intrinsic values, which are valuable in themselves, and
instrumental values, which are valuable as means to further ends. This
distinction has been widely adopted in applied ethics and Al ethics to sep-
arate moral constraints from performance and utility considerations.

Even though the distinction between intrinsic and instrumental value
is analytically useful, it is insufficient for understanding value phenomena
that arise within sociotechnical practice. Many ethically salient values in
Al systems cannot be fully captured as either intrinsic ends or instrumen-
tal means alone, but rather emerge through relationships among human
actors, institutions, and technological artefacts [56, 57]. This is where the
category of relational values becomes important.

Relational values were developed most prominently in environmental
ethics and sustainability scholarship. They refer to values that arise from
relationships, such as care, identity, responsibility, and belonging, rather
than values that exist independently or serve only as means to an end.
These values are especially important in sociotechnical contexts, where
legitimacy, trust, and accountability develop through ongoing interactions
among people, institutions, and technologies [57].

For this reason, a relational extension of applied axiology for Al ethics
is proposed here using a tripartite framework of intrinsic, instrumental,
and relational values. This is a key methodological contribution of the
thesis. To our knowledge, existing Al ethics frameworks do not system-
atically treat relational values as a distinct axiological category within an
operational Al ethics framework.

Relational values are introduced to make explicit forms of value that
depend on context and interaction and that are often treated as implicit
in traditional value frameworks. Within this framework, intrinsic val-
ues are treated as non-negotiable moral constraints, such as dignity, jus-
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tice, and autonomy. Instrumental values concern means—end performance
considerations, including accuracy, efficiency, and reliability. Relational
values capture conditions of legitimacy that arise through social, institu-
tional, and human—technology interactions, such as trust, accountability,
and meaningful participation [56, 57]. This tripartite structure supports
context-sensitive ethical reasoning while preserving analytic clarity for
design and governance decisions. In this chapter, axiology is introduced
as the conceptual basis for distinguishing value types relevant to Respon-
sible Al Its methodological role in the research design is developed in
Chapter 3, while its operational application within the toolkit is presented
in Chapter 5.

2.4 Multi-Criteria Decision Analysis: Conceptual Rationale

The tripartite value structure clarifies what is at stake in Al development
decisions, but identifying values alone is not sufficient. Value conflicts are
unavoidable in sociotechnical systems, and the challenge is not to remove
trade-offs but to address them openly and with clear justification. This
section explains the conceptual rationale for using MCDA to connect eth-
ical values to concrete engineering choices. Its full operational workflow
is presented in Chapter 5.

MCDA is a family of structured decision-support approaches devel-
oped in operations research and management science to evaluate alterna-
tives across multiple and often conflicting criteria [25, 58]. Unlike ap-
proaches that reduce decisions to a single metric, MCDA makes explicit
the criteria under consideration, their relative importance, and how well
each alternative performs across them. Its primary strength is its trans-
parency. By making value assumptions explicit and open to discussion,
MCDA helps structure deliberation rather than replace it. The method has
already been applied in domains such as environmental policy, healthcare
allocation, and infrastructure planning, and its relevance to Al ethics has
also been explored in software architecture and algorithmic fairness con-
texts [59-61]. This track record supports the use of MCDA in the present
thesis, which aims to structure ethical evaluation and support transpar-
ent and well-justified decision-making. MCDA makes value trade-offs
explicit and auditable, supports stakeholder deliberation by rendering the
weighting of criteria transparent and contestable, and is flexible enough
to accommodate the tripartite axiological structure. This allows intrin-
sic, instrumental, and relational values to be treated as distinct evaluation
criteria.

Sensitivity analysis is an integral part of MCDA as used in this thesis.
It examines how evaluation results change when the relative importance of

14



2.4. Multi-Criteria Decision Analysis: Conceptual Rationale

criteria varies, making explicit how outcomes depend on underlying value
judgements. For example, it can reveal when increasing the weight as-
signed to accuracy begins to outweigh concerns about privacy or fairness,
helping stakeholders reflect on the assumptions behind decisions rather
than treating numerical results as definitive.

Importantly, MCDA does not by itself determine the ethically correct
decision. Its outputs are decision aids that clarify trade-offs and value
dependencies, not definitive answers. This framing preserves the primacy
of accountable human judgement and avoids treating numerical results as
morally conclusive.
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3 Research Design and
Methodology

3.1 Research Methodology

This thesis adopts Design Science Research (DSR) as its overarching re-
search methodology. DSR is a research paradigm developed in informa-
tion systems and software engineering that treats the design and evaluation
of artefacts as a valid and rigorous form of scientific inquiry [15, 62]. Un-
like explanatory or predictive research, which focuses on describing or
modelling existing phenomena, DSR aims to produce artefacts that ad-
dress practical problems. Such artefacts may include models, methods,
or tools. Their value is assessed primarily in terms of usefulness in the
intended context. DSR also requires artefact design to be grounded in a
clear problem analysis and supported by an evaluation strategy, even when
full empirical evaluation is deferred to a later research phase [14].

DSR is well suited to this thesis because the main research outcome is
a design artefact, namely the Digital Humanism Al Ethics Toolkit, rather
than a predictive theory or an empirical study. The design is also grounded
in a clearly articulated problem analysis. Specifically, it responds to the
three structural operationalisation gaps identified in Chapter 4, which sat-
isfies DSR’s requirement that artefact design address an evidence-based
and well-defined problem. In addition, DSR’s distinction between design
and evaluation phases aligns well with the licentiate stage. At this stage,
the focus is on developing conceptual and methodological foundations,
while broader empirical evaluation is planned for the doctoral phase.

DSR also has recognised limitations. Designed artefacts may remain
too abstract for practical adoption, and evaluation can be less rigorous than
in experimental research designs [14, 63]. These limitations are especially
relevant at the licentiate phase, where the toolkit remains primarily con-
ceptual and broader empirical evaluation is still pending. The implications
for evaluation and the strategy adopted in this thesis are discussed in Sec-
tion 3.4.
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3.2 Research Methods

3.2.1 Integrative Literature Review

An integrative literature review, following Webster and Watson [64] and
Torraco [65], was conducted to map existing RAI frameworks across pol-
icy, technical, and industry domains and to identify the structural fac-
tors producing the principle—practice gap. Rather than pursuing exhaus-
tive coverage, the review purposively sampled representative, high-quality
works across the three domains to identify structural patterns. Works were
selected on the basis of relevance, influence, and domain representative-
ness. Sources included IEEE Xplore, ACM Digital Library, Scopus, and
Google Scholar, as well as relevant policy, regulatory, standards, and in-
dustry documents published between 2014 and 2025. The review provides
the problem diagnosis that grounds the framework developed in the fol-
lowing chapters.

3.2.2 Conceptual Analysis

Conceptual analysis was used to develop the theoretical foundation and
to clarify the normative and conceptual requirements that any approach to
operationalising Responsible Al must satisfy. Within this thesis, axiology
provides the conceptual basis for distinguishing the value categories that
inform the toolkit design [22, 55]. MCDA informs how those value cat-
egories can be translated into evaluative criteria and structured trade-off
deliberation within the artefact [25, 58, 66]. Both are treated here as theo-
retical building blocks of the artefact rather than as independent research
methods. Their conceptual rationale is established in Chapter 2, and their
operational application within the toolkit is presented in Chapter 5.

3.2.3 Artefact Design

The toolkit was developed through iterative conceptual design informed
by the literature review and the theoretical foundation. The design process
translated the three structural operationalisation gaps identified in Chap-
ter 4 into specific toolkit components, each responding to a diagnosed
failure in current RAI practice: a lifecycle-integrated ethics mechanism
to address the Abstraction Gap; a structured value trade-off method to ad-
dress the Contradiction Gap; and a workflow overlay to embed both within
established machine learning engineering practice to address the Techno-
centric Gap. The design drew on the methodological foundations estab-
lished by Belton and Stewart [25] and on preference-learning approaches
to weight elicitation described by Hiillermeier and Stowinski [67]. The
resulting components are presented and explained in full in Chapter 5.
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3.3 Reflexivity

This research is situated within a European academic institution and draws
primarily on Western philosophical traditions, which shape its normative
orientation. The cultural pluralism critique of Digital Humanism [49, 50]
therefore constitutes not only an external challenge but also a limitation
of the researcher’s own standpoint. Addressing this limitation requires de-
liberate design choices, such as emphasising community engagement and
intercultural value identification rather than assuming cultural neutrality.

The choice of Design Science Research reflects a commitment to pro-
ducing artefacts that are practically usable in engineering contexts. This
orientation has guided the toolkit toward engineering specificity, while po-
tentially underemphasising sociological and political dimensions that are
foregrounded more strongly in traditions such as science and technology
studies or critical data studies.

The licentiate phase does not include empirical data collection from
human participants. All claims are based on conceptual reasoning, litera-
ture analysis, and artefact design.

3.4 Evaluation

The toolkit developed in this thesis is a conceptual artefact. Within Design
Science Research, evaluation primarily concerns utility and usability [62].
Both require empirical testing in real development environments. This
testing is planned for the doctoral phase through naturalistic evaluation, in
which the toolkit will be applied and observed in ongoing Al development
projects [63]. It will be used under practical engineering conditions and
refined iteratively in light of the results.

At the conceptual level, the artefact is designed to address the three
operationalisation requirements identified: a stable normative foundation;
a principled method for navigating value conflicts; and an engineering
mechanism for embedding ethical reasoning into development practice.
Its practical utility and usability will remain to be empirically evaluated.
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4 The Three Operationalisation
Gaps

The gap between Responsible Al principles and engineering practice is
structural. It reflects an institutional separation between policy, technical
research, and industry practice. This chapter presents the main contri-
bution of Paper I: a typology of three recurring structural gaps that help
explain why RAI principles often fail to translate into practice. The typol-
ogy builds on Floridi’s argument that high-level principles are insufficient
without concrete mechanisms to guide design and governance decisions
[11]. The three gaps are not exhaustive, but they offer a simple way to
understand the divide between principles and practice. They highlight
problems in translating ethics into engineering practice, managing value
conflicts, and avoiding the reduction of ethical issues to technical solu-
tions. Although analytically distinct, the gaps reinforce one another, as
discussed below.

4.1 The Abstraction Gap

The Abstraction Gap occurs when ethical principles are framed too
broadly to guide engineering practice. Concepts such as fairness, trans-
parency, accountability, and autonomy are defined in many different and
sometimes conflicting ways across RAI initiatives. In the technical liter-
ature alone, more than twenty mathematical definitions of fairness have
been identified [68]. In practice, developers are rarely given guidance on
which definition is appropriate in a given context.

A further aspect of this gap is the lack of procedural support. Many
RALI approaches specify desirable system properties but do not provide
step-by-step guidance for implementation. By contrast, software engi-
neering relies on established methods such as architecture evaluation,
threat modelling, and test-driven development. RAI lacks comparable
procedures for connecting ethical goals to concrete design decisions [18].
As aresult, ethical concerns are often addressed after deployment through
audits or reviews rather than during the requirements and design phases,
where key decisions are made [3].

The EU Al Act illustrates this pattern at the regulatory level. Although
it introduces important obligations concerning data governance, risk man-
agement, and human oversight, it offers little practical guidance on how
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these requirements should be implemented. Responsibility is placed on
practitioners without sufficient procedural guidance [69]. This combina-
tion of strong normative demands and weak implementation support is
characteristic of the Abstraction Gap.

4.2 The Contradiction Gap

The Contradiction Gap arises when RAI approaches promote multiple eth-
ical values that cannot all be satisfied at the same time. This problem is
not merely theoretical. The fairness literature shows that calibration, false
positive rate parity, and false negative rate parity cannot be achieved si-
multaneously when base rates differ between groups [70, 71]. As a result,
policy documents often endorse goals that are mathematically incompati-
ble in real-world settings.

Conflicts also emerge between different values. Greater transparency
about system behaviour can create security risks by making systems easier
to probe or attack [72]. Privacy protections can also come into tension
with demands for accountability and oversight [73]. Individual autonomy
may conflict with collective welfare in public-sector systems that require
consistent treatment. These tensions cannot be resolved by adding more
principles. Instead, they require explicit processes for weighing trade-offs,
involving stakeholders, and documenting decisions.

Industry teams experience this gap directly. They must balance regu-
latory compliance, technical performance, and social expectations simul-
taneously, and these sources of normative pressure often point in different
directions. As a result, ethical judgement is frequently treated as a compli-
ance task, which limits open discussion of value conflicts and trade-offs.

4.3 The Technocentric Gap

The Abstraction and Contradiction Gaps create pressure to reduce ethi-
cal concerns to simpler technical terms. The Technocentric Gap emerges
when RAI is treated primarily as a technical optimisation problem. Ethi-
cal issues are translated into metrics, benchmarks, and objective functions,
often at the cost of their social and political meaning. As Green and Chen
[74] show, fairness claims can appear technically neutral even though they
depend on prior normative choices embedded in the design and use of risk-
assessment systems.

Technical tools such as IBM Al Fairness 360 and the Google What-
If Tool can support measurement and model comparison [75, 76]. They
are useful for detecting certain forms of disparity and exploring design
options. However, these tools embed prior value choices, such as which
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harms are measured, which groups are compared, and which trade-offs
are accepted. They offer little guidance on whether these choices reflect
an appropriate account of justice in a given context.

The Technocentric Gap also involves limited participation by affected
communities in defining standards and evaluation criteria. Datasets, fair-
ness metrics, and explainability methods are often developed without di-
rect involvement from groups most likely to experience harm [24, 50,
77]. This creates both an epistemic limitation, because relevant contextual
knowledge is missing, and a democratic failure, because value priorities
are set without meaningful stakeholder participation.

4.4 The Interconnection of Gaps and Requirements for Opera-
tionalisation

The three gaps are not independent but form a mutually reinforcing struc-
ture. When ethical principles are formulated at a high level of abstrac-
tion, teams tend either to ignore them or to translate them into measurable
proxies, giving rise to the Technocentric Gap. When multiple proxies
are applied simultaneously, conflicts become unavoidable, producing the
Contradiction Gap. When those conflicts remain unresolved, practice is
pushed back toward further abstraction or reliance on implicit, metric-
driven decisions. In short, abstraction leads to proxies, proxies generate
conflicts, and unresolved conflicts reinforce both abstraction and techno-
centrism.

Abstraction encourages proxies Technocentric
Gap Gap
N N . e

drives abstraction'~ _ - proxies conflict
or technocentrism ~ “« e

> £

Contradiction

Gap

Figure 4.1: The three structural operationalisation gaps and their mutual reinforcement.

These three gaps define the core requirements for Responsible Al
operationalisation: lifecycle integration across design, deployment, and
post-deployment oversight; structured deliberation over value trade-offs;
and meaningful participation by affected communities [78, 79].

These requirements map directly onto the identified gaps and onto the
components of the proposed toolkit developed across the thesis and pa-
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pers. Lifecycle integration addresses the Abstraction Gap by linking eth-
ical commitments to engineering decisions. Structured trade-off deliber-
ation addresses the Contradiction Gap by making value conflicts explicit
and subject to reasoned deliberation. Constitutive community participa-
tion addresses the Technocentric Gap by ensuring that value priorities are
shaped by those affected [24, 50, 52]. Together, this mapping clarifies
the structural logic of the thesis by showing how each design element is
intended to address a specific limitation in current RAI practice.
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S Integrated Framework and
Toolkit

5.1 Framework Architecture

This chapter presents the Digital Humanism Al Ethics Framework and
Toolkit. The framework refers to the overall architectural and norma-
tive structure, while the toolkit denotes the concrete methods and artefacts
used to operationalise it. Together, they integrate the normative founda-
tion (Chapter 2), the research design (Chapter 3), and the problem diag-
nosis (Chapter 4) into a coherent engineering mechanism. In this sense,
the framework does not introduce a separate basis for evaluation, but op-
erationalises the normative foundations developed earlier through Digital
Humanism, axiology, and MCDA.

The framework is organised into three integrated layers. The term
“layer” is used deliberately, since the framework does not proceed through
sequential phases. Instead, the layers operate concurrently at different
levels of abstraction, each enabling and constraining the others.

The Foundational Principles layer (Why) defines the normative com-
mitments of Digital Humanism, including human dignity, cultural plural-
ism, democratic control, and transparency, which orient design and eval-
uation. The Governance and Oversight layer (Who) specifies institutional
mechanisms such as ethics boards, audit trails, and appeal mechanisms to
ensure accountability and continuity over time. The Design and Devel-
opment Tools layer (How) provides practical instruments, including the
H.E.A.R.T. model, MCDA, bias risk assessment, and human oversight
checklists, for embedding these commitments into engineering decisions.

Each layer responds primarily to one of the structural gaps identified.
The Foundational Principles layer addresses the Abstraction Gap by estab-
lishing a stable normative orientation for interpreting ethical commitments
in design and evaluation. The Governance and Oversight layer addresses
the Contradiction Gap by providing mechanisms for making value trade-
offs explicit, reviewable, and accountable. The Design and Development
Tools layer addresses the Technocentric Gap by embedding ethical re-
flection in concrete engineering practices rather than reducing ethics to
technical metrics alone.

Figure 5.1 illustrates how the three layers operate concurrently and re-
inforce one another. Governance mechanisms enable the accountable use
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of design tools; design tools operationalise foundational principles; and
foundational principles provide the normative justification for governance
requirements. The H.E.A.R.T. model spans all three layers and functions
as the lifecycle-integrated ethics mechanism of the toolkit.

Foundational Principles (Why) — Addresses Abstraction
Human dignity; cultural pluralism; democratic control; transparency Gap
HEART. Governance and Oversight (Who) — Addresses Contradic-
spans all layers Ethics boards, audit trails, appeal mechanisms, accountability structures tion Gap

Design and Development Tools (How)
H.E.AR.T. model, MCDA, bias risk assessment, human oversight check-
lists

—+ Addresses Technocen-
tric Gap

Figure 5.1: Three-layer framework architecture.

The following section explains how this architectural structure is re-
alised in practice through concrete artefacts and decision-support mecha-
nisms.

5.2 The Toolkit as Engineering Mechanism

The Digital Humanism Al Ethics Toolkit is a decision-support mechanism
composed of the three-layer architecture, four lifecycle phases (engage-
ment, design and development, deployment, and monitoring), and five ap-
plied ethics domains operationalised through the H.E.A.R.T. model. Each
layer produces concrete outputs that support engineering decisions and
provide documentation for governance and review.

The Foundational Principles layer produces a Value Map for each
project: a concise document that maps the key values relevant to the sys-
tem and its context. This document identifies intrinsic, instrumental, and
relational values relevant to the system under development and situates
them in their sociotechnical context. Including relational values brings
conditions of legitimacy, trust, accountability, and participation into view
alongside rights-based and performance-related concerns.

The Governance and Oversight layer produces audit-ready documen-
tation, including ethics board reviews, post-deployment audits, contesta-
bility mechanisms, and model cards. These materials provide traceability
across the lifecycle and support internal and external oversight, including
regulatory assessment under instruments such as the EU Al Act.

The Design and Development Tools layer produces annotated deci-
sion logs throughout the lifecycle. These logs record ethical assessments,
MCDA results, sensitivity analyses, accountability structures, and over-
ride decisions.
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5.3 The H.E.A.R.T. Model

Within this architecture, the H.E.A.R.T. model serves as the toolkit’s pri-
mary practical method for operationalising ethical reasoning. As an orig-
inal contribution of this thesis, it organises ethical reasoning across five
domains: Human Dignity Audit, Ethical Co-Design, Accountability Lay-
ering, Reflective Evaluation, and Transparency & Traceability. The Re-
flective Evaluation domain (R) is supported by the MCDA workflow de-
scribed in the following section, ensuring that value trade-offs are not only
deliberated but documented and revisable across the lifecycle. Table 5.1

summarises the model as it functions within the broader framework.

Table 5.1: The H.E.A.R.T. model and its domains, tools, and outputs.

Domain

Core Question

Primary Tools

Output
Artefact

H Human Dignity
Audit

E Ethical Co-Design

A Accountability
Layering

R Reflective
Evaluation

T Transparency &
Traceability

Who might this
system marginalise
or harm?

Have affected
groups been
involved?

Who is responsible
at each stage?

Are we doing the
right thing, not just
the efficient thing?

Can users
understand,
challenge, or audit
behaviour?

Empathy mapping;
harm scenarios;
affected-community
consultation
Participatory
workshops; surveys;
co-creation sessions

RACI matrices;
ethics role charts

Retrospectives;
ethical red-teaming;
MCDA scoring;
sensitivity analysis
of value weights
Model cards;
dashboards; audit
logs; contestability
channels

Harm register;
stakeholder
impact matrix

Participation
log; community
requirements
document
Accountability
map; escalation
protocol
MCDA record;
sensitivity
report; decision
rationale log

Model card;
audit trail;
contestability
specification

The H.E.A.R.T. model is applied iteratively across the Al lifecycle,

from early design reviews through deployment readiness assessments to
post-deployment monitoring, unlike compliance checklists that are ap-
plied only at deployment. In this way, it embeds ethical reasoning as a
continuous engineering activity and ensures that value assumptions and
trade-offs remain visible, contestable, and revisable over time.
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5.4 MCDA : Structured Value Trade-Off Deliberation

Chapter 2 established MCDA as a conceptual decision-support approach
suited to making value trade-offs explicit, transparent, and subject to
stakeholder deliberation. Within the toolkit, MCDA functions as a sup-
plementary deliberative method within the Reflective Evaluation domain
of the H.EE.A.R.T. model. This section presents the operational workflow
for applying MCDA when the H.E.A.R.T. process surfaces value conflicts
or requires structured comparison among competing priorities.

Sensitivity analysis is treated as an integral stage of the process rather
than an optional add-on. By systematically varying the relative weight-
ing of value criteria, it becomes possible to examine how robust a de-
sign decision is under different value priorities and to identify the points
at which one ethical consideration begins to outweigh another. This ap-
proach makes the assumptions embedded in engineering decisions visible
and open to discussion, supporting reflective judgment rather than purely
calculative reasoning.

The process follows seven iterative stages:

1. Context specification. Define the decision setting, including sys-
tem boundaries, stakeholders, and the Al design alternatives under
consideration.

2. Criteria identification. Translate intrinsic, instrumental, and rela-
tional values into explicit evaluation criteria relevant to the context,
drawing on the Value Map produced in the Foundational Principles
layer.

3. Criterion-based evaluation. Assess how well each alternative per-
forms on each criterion using empirical evidence, expert judgement,
or scenario-based reasoning.

4. Weight elicitation. Facilitate stakeholder deliberation on the rel-
ative importance of each criterion and assign weights accordingly.
This makes explicit how value priorities are determined and sup-
ports transparent justification of trade-offs [24, 25, 58].

5. Scoring and ranking. Aggregate the performance scores using a
weighted-sum model:

n n
S(Ai):ZWj‘xija ZW]':L WjZO.
j=1 j=1

Here, S(A;) denotes the overall score of alternative A;, w; the weight
assigned to criterion j, and x;; the performance of alternative i on
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criterion j. This aggregation is performed only after excluding al-
ternatives that violate intrinsic moral constraints.

6. Sensitivity analysis. Systematically vary weight configurations to
assess the robustness of the resulting ranking and identify tipping
points at which ethical preferences shift. For example, the point at
which increasing the weight on accuracy begins to outweigh con-
cerns about fairness or privacy. The outputs of this stage, including
the sensitivity report and decision rationale log, feed directly into
the Reflective Evaluation domain of the H.E.A.R.T. model.

7. Reasoned judgement. Interpret the results collectively, document
the ethical rationale as part of an audit trail, and revisit earlier as-
sumptions if contextual or stakeholder conditions change.

Within this framework, MCDA supports ethical deliberation without
claiming to determine ethical correctness. Results are understood as deci-
sion aids that clarify trade-offs and value dependencies, not as definitive
answers. This framing avoids treating numerical results as morally con-
clusive and reinforces the importance of accountable human judgement.

A recognised limitation of MCDA is the risk of strategic scoring, in
which participants may adjust weights or evaluations to favour preferred
outcomes [25, 58]. Within this framework, that risk is mitigated through
facilitated deliberation led by an ethics steward, explicit documentation of
the reasoning behind assigned scores and weights, and calibration exer-
cises based on shared reference cases before evaluating the system under
review [24, 25, 58].

5.5 CRISP-ML(Q) Overlay

Ethical methods must fit existing engineering workflows rather than cre-
ate parallel processes that increase effort without clear value. To this end,
the toolkit is mapped onto CRISP-ML(Q), a process model for machine
learning development with quality assurance [80], linking each phase to a
toolkit layer, a H.E.A.R.T. domain, and a defined ethical checkpoint. Ta-
ble 5.2 shows how the toolkit integrates the normative and methodological
foundations into an established ML development workflow. This integra-
tion embeds ethical reasoning into established ML engineering practice
rather than adding it as a supplementary compliance step.
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Table 5.2: CRISP-ML(Q) overlay.

CRISP-ML(Q) Toolkit Layer H.E.A.R.T. Ethical Checkpoint / OQutput
Phase
Business & Data  Foundational H: Human Value Map approved; harm reg-
Understanding — Value Map  Dignity ister completed; affected com-
Audit munities identified
Data Design Tools E: Ethical Bias risk report; cultural fit as-
Engineering — Bias Risk Co-Design sessment; data representative-
Assessment ness score
ML Model Design Tools A: Account- RACI chart; override docu-
Engineering — Human ability mentation; accountability map
Oversight Layering signed off
Checklist
Quality Design Tools R: Reflective = MCDA score meets threshold;
Assurance — Ethical QA Evaluation sensitivity analysis report com-
+ MCDA pleted; decision rationale doc-
umented; red-team findings re-
solved
Model Design Tools T: Model card published; explana-
Deployment — Transparency tion dashboard deployed; con-
Participatory & testability specification com-
Deployment Traceability  pleted
Canvas
Monitoring & Governance -+ R+ T Audit log current; performance

Maintenance Post- drift report; community feed-
deployment back reviewed; ethics board no-
Audit tified

5.6 Positioning in the SE4AI Community

Within the broader thesis, this framework contributes to Software Engi-
neering for Al-enabled Systems (SE4Al) [16, 81]. SE4AlI research has
advanced lifecycle models, testing practices, and quality attributes for ML
systems, but it often treats ethical concerns as technical properties to be
measured or optimised [82, 83]. This framing limits attention to the nor-
mative justification, governance, and accountability of ethical decisions.
This thesis extends SE4AI by grounding ethical requirements in Dig-
ital Humanism, providing a normative orientation that resists reduction to
metrics. It further develops the tripartite axiology—MCDA method as a
structured approach to deliberating about value conflicts at concrete deci-
sion points in the development workflow. It also embeds ethical reasoning
directly into the CRISP-ML(Q) lifecycle through explicit ethical check-
points and documentation practices. In this way, ethical reasoning is posi-
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tioned as a constitutive part of SE4AlI practice rather than a supplementary
compliance activity.
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6 Paper Synthesis and
Contributions

6.1 Chapter Overview

The included papers together constitute the cumulative argument of this
thesis. Papers [-V move from problem diagnosis to normative ground-
ing, methodological development, and practical operationalisation. Pa-
per I identifies the structural sources of the disconnect between Respon-
sible Al principles and engineering practice. Paper II establishes Digital
Humanism as the thesis’s normative foundation. Papers III and IV de-
velop the axiological and decision-analytic method for structured ethical
trade-off reasoning. Paper V consolidates these elements into the Digital
Humanism AI Ethics Toolkit as a lifecycle-oriented engineering mecha-
nism.

6.2 Synthesis and Contributions

6.2.1 Answering the Research Questions

This subsection presents the contributions of Papers [-V by answering
each research question in turn. Each research question is restated and
linked explicitly to the paper or papers that address it.

RQ1: What structural factors underlie the persistent gap between ethical
principles and engineering practice in Responsible AI?

This question is addressed primarily in Paper I. The analysis shows
that the underlying disconnect is structural rather than epistemic. It arises
from the institutional separation between policy, technical research, and
industry practice. Paper I identifies three recurring operationalisation
gaps: the Abstraction Gap, the Contradiction Gap, and the Technocentric
Gap. It then derives three corresponding requirements for operational-
isation: lifecycle integration, structured trade-off deliberation, and
constitutive community participation by affected stakeholders.

RQ2: Why is Digital Humanism a philosophically appropriate foundation
for Responsible Al, and what does it offer that technocentric frameworks
lack?
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This question is addressed in Paper II. Building on the structural di-
agnosis of RQ1, the paper argues that Digital Humanism provides a nor-
mative foundation capable of addressing all three gaps simultaneously. It
offers stable value commitments, supports deliberation about value con-
flicts, and resists the reduction of ethics to technical optimisation. Com-
pared with alternatives, Digital Humanism combines philosophical coher-
ence with practical relevance for Responsible Al operationalisation.

RQ3: How can axiology and MCDA be integrated to support transparent
and structured reasoning about value trade-offs in Al development?

This question is addressed jointly in Papers Il and IV. Paper 111 de-
velops the axiological and MCDA foundation for structured trade-off rea-
soning and value clarification. Paper IV extends this foundation through a
value-sensitive, tripartite structure (intrinsic, instrumental, and relational),
a seven-stage decision process, and sensitivity analysis. It also shows how
structured trade-off reasoning can be documented, reviewed, and embed-
ded into engineering workflows through concrete outputs. These papers
provide a principled method for addressing value conflicts that would oth-
erwise remain implicit.

RQ4: How can a Digital Humanism-based Al Ethics Toolkit be designed
to operationalise ethical commitments across the Al development lifecy-
cle?

This question is addressed in Paper V. The paper presents the Digital
Humanism Al Ethics Toolkit as an integrated engineering mechanism that
translates the normative and methodological contributions of earlier pa-
pers into practice. It introduces a three-layer architecture, the H.E.A.R.T.
model, and lifecycle integration points that support implementation, re-
view, and adoption across different development contexts.

ORQ: How can the principle—practice gap in Responsible Al be addressed
through a normative and methodological framework for operationalisation
across the Al development lifecycle?

Through this cumulative progression, Papers I-V collectively answer
the overarching research question. Across the included papers, the argu-
ment moves coherently from diagnosis to foundation, method, and im-
plementation, demonstrating how Responsible Al can be operationalised
across the development lifecycle.

6.2.2 Contribution Claims

Table 6.1 summarises the core contributions of the thesis and aligns them
with the RQ—-paper mapping presented in the previous subsection.
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Table 6.1: Core contribution claims and their primary evidence base.

Contribution Type Primary Evidence
A typology of three structural Analytical / Paper 1
operationalisation gaps (Abstraction, theoretical

Contradiction, Technocentric) arising from
the institutional separation of policy,
technical research, and industry practice.

A normative argument for Digital Conceptual / Paper 11
Humanism as the philosophical foundation philosophical

for Responsible Al

An integrated axiology—-MCDA approach ~ Methodological ~ Papers III and IV
that establishes relational value as a + operational

distinct evaluative contribution and enables

structured ethical trade-off reasoning.

The Digital Humanism Al Ethics Toolkit Design artefact ~ Papers IV and V
as a consolidated engineering mechanism  (SE4Al)

integrating a three-layer architecture, the

H.E.A.R.T. model, MCDA support, and

lifecycle integration.

A unified synthesis connecting diagnosis,  Synthesis Papers -V
normative foundation, method, and toolkit

implementation into a coherent pathway

for Responsible Al operationalisation.

6.2.3 Positioning: Narrow and Deep vs. Broad Operationalisation

Operationalisation research faces a genuine strategic choice between nar-
row, domain-specific depth and broad, cross-domain architecture [17, 18,
84]. Both approaches are valuable. Narrow operationalisation can achieve
high contextual fidelity by embedding domain-specific regulation, institu-
tional workflows, and stakeholder constellations, particularly important in
high-stakes domains such as healthcare, public administration, or criminal
justice [18].

This thesis adopts the broader approach. The three gaps identified in
Chapter 4 are structural rather than sector-specific: they arise from per-
sistent institutional separations between policy, technical research, and
engineering practice. Because the problem is cross-domain, the initial
response must also operate at a cross-domain level, establishing norma-
tive and methodological infrastructure that enables subsequent narrow-
and-deep empirical instantiations in the doctoral phase. The proposed
toolkit is general in structure but contextual in use: its MCDA compo-
nent requires local criteria definition and stakeholder weighting, and the
H.E.A.R.T. model is intended to be adapted to domain-specific constraints
and governance requirements.
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7 Limitations and Future Work

7.1 Evaluation of the Licentiate Phase

The licentiate phase provides the foundation for the broader research pro-
gramme. Its main contribution is the development of a coherent norma-
tive and methodological framework that connects Digital Humanism, ax-
iology, MCDA, and engineering practice through the proposed toolkit.
These contributions are primarily analytical rather than empirically vali-
dated, reflecting both the scope and the methodological constraints of this
stage.

The work is conceptual in nature and does not involve the collection of
empirical data from Al developers, affected communities, or governance
practitioners. Claims regarding the toolkit’s potential effectiveness there-
fore derive from the existing literature and the internal coherence of the
framework rather than from direct observation of its application in prac-
tice. This positioning is consistent with the role of the licentiate phase
within Design Science Research, which emphasises establishing a sound
theoretical and methodological foundation for later empirical evaluation
[14, 62].

The literature review adopts a purposive sampling strategy that priori-
tises work addressing gaps in the operationalisation of Al ethics. As a
result, areas such as legal liability, Al rights, normative political theory,
and critical data studies receive comparatively limited attention. In partic-
ular, decolonial and critical race perspectives highlight forms of harm that
are often insufficiently captured by technical or metric-based approaches
[50, 77]. These perspectives deserve more substantive engagement in fu-
ture work.

The research is conducted primarily within a European institutional
and philosophical context. While the framework explicitly endorses cul-
tural pluralism [50, 52], it has not been developed through participatory
processes with communities outside this context. This constitutes both
a methodological and a normative limitation. The doctoral phase should
therefore include empirical research conducted in collaboration with com-
munities beyond the European institutional context.

The proposed MCDA-based ethical evaluation framework is subject
to further recognised limitations. MCDA approaches are vulnerable to
strategic scoring behaviour [25]. Although the toolkit proposes mitiga-
tion strategies such as facilitated scoring, mandatory documentation of
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rationales, and calibration exercises, their effectiveness has not yet been
empirically tested and remains to be validated in real practitioner contexts.

Additionally, the weighted-sum model employed in the toolkit as-
sumes that values can be compared and aggregated meaningfully. Sen-
sitivity analysis cannot fully address cases in which values are genuinely
incommensurable, particularly when fundamental constraints such as hu-
man dignity are at stake. In such cases, aggregation may be inappropriate,
and constraint- or rights-based approaches may be more suitable. Out-
ranking methods such as ELECTRE and PROMETHEE could offer better
alternatives when values resist straightforward comparison or aggregation.
Developing clearer guidance on the conditions that make aggregation de-
fensible is therefore an important task for the doctoral phase.

Finally, scenario-based testing with calibrated reference cases offers
only a partial response to the so-called oracle problem in ethical Al eval-
uation. Judgements about whether a system satisfies requirements related
to human dignity ultimately rely on normative evaluation that cannot be
fully specified in advance [85]. Addressing this limitation will likely re-
quire more deliberative and participatory evaluation approaches, poten-
tially informed by democratic theory, in future research.

7.2 Future Work

The primary objective of the doctoral phase is to empirically validate and
further refine the proposed framework across the full Al lifecycle. The
Digital Humanism Al Ethics Toolkit will be applied and observed at key
lifecycle stages, including stakeholder engagement, design and develop-
ment, deployment, and post-deployment monitoring. Studying its use un-
der real engineering and governance conditions will enable assessment of
its practical relevance, usability, and robustness, in line with established
Design Science Research evaluation strategies [63].

Empirical application across multiple organisational and cultural con-
texts will also allow the limitations identified during the licentiate phase
to be addressed systematically. In particular, deploying the toolkit be-
yond the European institutional environment will support participatory
and cross-cultural validation, enabling stakeholder-led value elicitation to
inform, and where necessary revise, relational value weightings [50].

Evidence generated across the Al lifecycle will further support re-
finement of the MCDA components, especially at decision points where
value trade-offs arise and values may prove genuinely incommensurable.
In such cases, outranking methods such as ELECTRE and PROMETHEE
may provide more appropriate alternatives to aggregation-based ap-
proaches. Finally, observing ethical reasoning as it unfolds in practice
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will help clarify the limits of scenario-based evaluation and inform the
development of more robust deliberative procedures for addressing the
oracle problem [85].
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8 Conclusion

This thesis has argued that the gap between Responsible Al principles and
engineering practice is fundamentally structural. The persistence of this
gap reflects the fact that policy frameworks, technical research, and indus-
try practice operate with different goals, methods, and incentive structures.
As aresult, the proliferation of additional principles or metrics alone is in-
sufficient to achieve meaningful operationalisation.

In response, the thesis has articulated a coherent framework built
around three core elements: Digital Humanism as the normative founda-
tion for Responsible Al; axiology and MCDA as a deliberative approach
for explicit and accountable reasoning about value trade-offs; and the
Digital Humanism Al Ethics Toolkit as an engineering mechanism that
operationalises these commitments across the Al lifecycle through the
H.E.A.R.T. model and its integration with CRISP-ML(Q).

A central contribution of the thesis is the extension of the traditional
distinction between intrinsic and instrumental value into a tripartite clas-
sification that explicitly incorporates relational values such as trust, ac-
countability, and meaningful participation. These relational values capture
key conditions of legitimacy for ethical deliberation in practice. Within
this framework, sensitivity analysis is positioned as a standard compo-
nent of the MCDA process, making explicit the value-weight thresholds
at which design choices lead to different ethical outcomes and supporting
transparent and auditable governance.

Taken together, these contributions establish a clear conceptual and
methodological foundation for operationalising Responsible Al within
software engineering practice. Ethics is positioned not as an external
compliance requirement, but as an integral dimension of engineering
work itself. Since Al systems inevitably embed values, those values
should be addressed deliberately, transparently, and with meaningful
participation from affected stakeholders.

The scope of this licentiate thesis is theoretical and methodological.
Its primary contribution lies in providing a defensible foundation and ex-
plicit evaluative criteria for the subsequent empirical research planned in
the doctoral phase, where the framework will be tested, refined, and as-
sessed in real-world settings.
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