


Contents

List of Figures i

List of Tables ii

List of Abbreviations iii

Research Summary v

1 Introduction 1

2 Theoretical Foundations 3
2.1 Process Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.2 IT Project and IT Project Management . . . . . . . . . . . . . . . . 4
2.3 Project Portfolio Management . . . . . . . . . . . . . . . . . . . . . 5
2.4 IT Project Portfolio Management . . . . . . . . . . . . . . . . . . . 6
2.5 Artificial Intelligence . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.6 AI Projects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

3 Research Design and Methods 12
3.1 Design Science Research . . . . . . . . . . . . . . . . . . . . . . . . 12
3.2 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
3.3 Expert Interviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
3.4 Case Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

4 Results and Findings 44
4.1 Results Expert Interviews . . . . . . . . . . . . . . . . . . . . . . . 44
4.2 Results Case Study . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
4.3 Design Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

4.3.1 Design Specifications and Activities . . . . . . . . . . . . . . 51
4.3.2 Design Requirements . . . . . . . . . . . . . . . . . . . . . . 56
4.3.3 Design Principles . . . . . . . . . . . . . . . . . . . . . . . . 67

4.4 Design and Development of the updated ITPPM Model . . . . . . . 72

5 Discussion 81

6 Conclusion 87



2

References 89

Declaration on the Use of AI 101

B Declaration of Honor 102



1 Introduction 1

1 Introduction

Artificial Intelligence (AI) is increasingly recognized as a central driver of digi-
tal transformation and competitive advantage in contemporary organizations. Its
growing strategic relevance is reflected in rising investments and an increasing
number of AI-related initiatives across industries. Recent studies highlight the
business value of AI, suggesting that by 2030, 30 percent of all work activities will
be AI-infused, which is likely to further increase the volume of AI project propos-
als (McKinsey Global Institute, 2024). Beyond automation and decision support,
advances in generative and learning-based systems enable organizations to trans-
form innovation processes, decision-making, and operational execution (Denicolai
& Bartosiak, 2026). As a result, AI initiatives are becoming an integral and ex-
panding part of organizational IT project portfolios (Sturm & van Giffen, 2025).
In this context, IT project portfolio management (ITPPM) helps organizations
prioritize, select, and coordinate IT projects in line with strategic objectives and
resource constraints. AI projects are increasingly seen as critical to sustaining
future business competitiveness (Denicolai & Bartosiak, 2026). However, they
also challenge established ITPPM practices, as they are associated with high fail-
ure rates and frequent premature terminations (Schlegel et al., 2023). Empirical
evidence shows that many AI initiatives fail to meet expectations or are discon-
tinued early, limiting the realization of their anticipated strategic and economic
value (Lahiri & Saltz, 2024; Schlegel et al., 2023). These failures are rarely caused
by technological shortcomings alone, but are often linked to misalignment with
business objectives, capability gaps, weak governance structures, and insufficient
portfolio-level oversight (Lahiri & Saltz, 2024; Weber et al., 2023). In addition,
AI initiatives pose challenges that go beyond traditional IT projects, including
ethical and regulatory risks, data dependencies, model opacity, and continuously
evolving system behavior. Because AI outcomes are probabilistic and shaped by
changing data environments, ex-ante valuation is more difficult, requiring gover-
nance mechanisms that extend across the lifecycle to monitor risk, compliance, and
value realization (Berente et al., 2021; Birkstedt et al., 2023; Miller, 2025; Wrobel
et al., 2025). From this perspective, ITPPM offers a promising mechanism to eval-
uate, prioritize, and coordinate AI-related investments while improving strategic
alignment and risk oversight (Karrenbauer & Breitner, 2022; Schulte et al., 2024).
Prior research likewise highlights the contribution of portfolio management to IT
investment success and strategic value creation (Chiang & Nunez, 2013; Reyck et
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al., 2005). However, existing project and portfolio management approaches trans-
late only partially to AI contexts. Prior research indicates that they insufficiently
capture AI-specific requirements (Lahiri & Saltz, 2024; Wrobel et al., 2025). Sturm
and van Giffen (2025) further point to an important gap. While much of the ex-
isting literature examines how AI can support portfolio management, there is still
a lack of frameworks designed to govern AI-centric projects themselves. As AI
investments increase in scale and strategic relevance, this gap becomes critical,
particularly because abstract AI governance principles are often not translated
into portfolio-level decision processes (Birkstedt et al., 2023). This highlights the
need for systematic approaches that integrate responsible AI, data governance, and
lifecycle monitoring into ITPPM practices. Against this backdrop, the following
research questions arise:

RQ1: Which specific design requirements and principles are necessary to adapt
ITPPM to the demands of AI projects?

RQ2: How do these design requirements and principles transform existing
ITPPM process models?

RQ1 addresses the identification of the requirements and principles that arise when
AI-specific technical, organizational, ethical, legal, and risk-related conditions are
considered in portfolio management. RQ2 builds on these results and examines
how such requirements and principles change the structure and logic of existing
ITPPM process models. To answer these questions, the study follows a Design
Science Research (DSR) methodology (Schoormann et al., 2024). First, a struc-
tured literature review is conducted to synthesize the current state of research on
AI projects, IT project portfolio management, and AI governance (vom Brocke
et al., 2015; Webster & Watson, 2002). This step provides the theoretical foun-
dation and identifies existing gaps in managing AI-intensive project portfolios.
Subsequently, semi-structured expert interviews are carried out to capture prac-
tical challenges, organizational requirements, and emerging governance needs in
real-world AI portfolio environments (Adams et al., 2015). Based on these in-
sights, specific design specifications, design requirements, and design principles
are derived (Sonnenberg & vom Brocke, 2012) and used to extend and refine the
ITPPM process model by Karrenbauer and Breitner (2022). The resulting artifact
is iteratively improved and evaluated through further expert feedback and a case
study to assess its applicability, relevance, and robustness in practice. By integrat-
ing uncertainty, continuous lifecycle learning, and responsible AI governance into
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portfolio-level decision-making, this research contributes to the emerging field of
AI project portfolio governance. It offers structured and actionable guidance for
organizations to move from isolated AI pilots toward coordinated, scalable, and
strategically aligned AI investments under evolving regulatory and data conditions
(Denicolai & Bartosiak, 2026).

2 Theoretical Foundations

2.1 Process Models
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context-specific adaptation. Lastly, the evolving regulatory environment and the
rise of autonomous systems will continue to reshape portfolio governance. Future
inquiry should explore how AI-adapted ITPPM differs across legal environments
and how increasingly autonomous AI systems affect accountability and human
oversight.

6 Conclusion

The aim of this masters thesis was to examine the transformative impact of AI
on ITPPM and to develop a structured framework for its governance. Given that
AI projects differ from traditional IT initiatives in terms of probabilistic behavior,
data dependency, and their experimental nature, it became clear that established
management practices can only be transferred only to a limited extent. By apply-
ing a DSR methodology, this thesis was able to provide a well-founded answer to
the research questions concerning the Design Elements necessary to adapt port-
folio management to the specific demands of AI projects. This thesis synthesizes
empirical findings from expert interviews and a comprehensive literature review
into 15 DSs, 11 DRs, and 5 DPs. The result is an updated ITPPM process model
based on the value-oriented reference model of Karrenbauer and Breitner (2022),
while complementing it with essential AI-specific governance mechanisms. In par-
ticular, the artifact integrates mechanisms for portfolio transparency, data-based
entry decisions, adaptive steering, organizational learning, and capability develop-
ment (DP1–DP5). A core element of this model is the introduction of a dual-track
system that enables an organizational distinction between an agile “Experimental
Fast Track” for innovative prototypes and a regulatory-intensive “Heavy Track”
for productive scaling. A major contribution of this research lies in the oper-
ationalization of governance mechanisms that go beyond administrative control.
By establishing a dynamic AI inventory and a low-threshold registration process,
transparency across decentralized activities is increased and the risk of “Shadow
AI” is reduced. In addition, the integrated data readiness gate serves as a strate-
gic filter that ensures resources are only allocated to projects with a valid and
regulatorily compliant data foundation. These mechanisms transform portfolio
governance from a static ex ante perspective into continuous, life cycle-oriented
monitoring that explicitly incorporates model drift and technological volatility as
decision-making objects. Furthermore, the findings underline that the success of
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an AI portfolio is inseparably linked to organizational maturity and capability de-
velopment. Promoting AI literacy at the management level and institutionalizing
specialized roles such as AI stewards are necessary prerequisites for understanding
the probabilistic nature of AI and for establishing an effective culture of learning
from errors. The developed artifact therefore provides a coherent governance logic
for managing AI portfolios at scale. It enables organizations to reconcile the ten-
sion between rapid innovation and regulatory assurance, unlock synergies through
model reuse, and ultimately ensure the responsible scaling of AI initiatives. In sum-
mary, the integration of AI into ITPPM does not represent a purely technological
upgrade, but rather requires a systemic realignment of strategic decision-making.
The design elements presented in this thesis provide practitioners with a validated
set of instruments to manage the complexity and uncertainty of AI projects and
to secure their long-term value contribution to the organization.




