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Abstract

This dissertation explores how Intelligent Information Systems (IIS) contribute to the strategic
management of digital transformation. It analyzes three IIS components - Decision Support
Systems (DSS), Cognitive Computing Systems (CCS), and Generative Artificial Intelligence
(GenAl) - and their roles in optimizing strategic trade-offs, integrating fragmented knowledge,
and reshaping consulting workflows. The three studies identify five strategic insights,
including the evolution from rule-based to adaptive intelligence, the balance between
automation and augmentation, and the need for new governance frameworks. A key
methodological contribution is the Knowledge Similarity Transformation (KST), which reveals
conceptual fragmentation in Al research and enables its systematic integration. By
repositioning IIS as strategic drivers of decision-making and innovation, this dissertation
provides theoretical contributions and practical guidance for organizations facing growing

technological complexity and increasing demands for ethical, data-driven strategies.

Keywords: Intelligent Information Systems; Strategic Management; Digital Transformation;

Decision Support Systems; Cognitive Computing Systems; Generative Artificial Intelligence
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Zusammenfassung

Diese Dissertation untersucht, wie Intelligente Informationssysteme (IIS) zum strategischen
Management der digitalen Transformation beitragen. Analysiert werden drei Komponenten
von IIS — Entscheidungsunterstiitzungssysteme (DSS), Cognitive Computing Systems (CCS)
und Generative Kiinstliche Intelligenz (GenAl) — sowie ihre Rollen bei der Optimierung
strategischer Zielkonflikte, der Integration fragmentierten Wissens und der Neugestaltung von
Beratungsprozessen. Die drei Studien identifizieren fiinf strategische Erkenntnisse, darunter
die Entwicklung von regelbasierten zu adaptiven Systemen, das Spannungsverhiltnis zwischen
Automatisierung und Erweiterung menschlicher Fihigkeiten sowie der Bedarf an neuen
Governance-Strukturen. Eine zentrale methodische Innovation stellt die Knowledge Similarity
Transformation (KST) dar — ein graphenbasierter Ansatz, der konzeptuelle Fragmentierung in
der KI-Forschung sichtbar macht und deren systematische Integration ermdglicht. Indem IIS
als strategische Treiber von Entscheidungsfindung und Innovation neu positioniert werden,
liefert diese Dissertation sowohl theoretische Beitrdge als auch praxisrelevante Orientierung
fiir Organisationen, die mit zunehmender technologischer Komplexitit und steigenden

Anforderungen an ethisch fundierte, datenbasierte Strategien konfrontiert sind.

Schlagworte: Intelligente Informationssysteme; Strategisches Management; Digitale

Transformation;  Entscheidungsunterstiitzungssysteme;  Kognitive = Computersysteme;

Generative Kiinstliche Intelligenz
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Management Summary

Intelligent Information Systems (IIS) have emerged as powerful enablers for strategic
management of digital transformation (Baskerville et al., 2020; Coombs et al., 2020). They
enable organizations to optimize economic and technological trade-offs, integrate
interdisciplinary knowledge, and transform business models to enhance value creation
(Cipriano & Za, 2024; Morton et al., 2022). These systems are considered intelligent due to
their ability to process large volumes of structured and unstructured data, learn from
experience, adapt to changing conditions, and provide predictive insights (Benbya et al., 2021;
L. Chen et al., 2022; Schuetz & Venkatesh, 2020). Driven by technological advancements, IIS
have evolved from traditional rule-based Decision Support Systems (DSS) to adaptive
Cognitive Computing Systems (CCS) and Generative Artificial Intelligence (GenAl),
supporting decision-making in dynamic and data-intensive environments (Berente et al., 2021;
R. Chen et al., 2024; Deng et al., 2023; Fiigener et al., 2022).

This dissertation examines how IIS drive strategic transformation across DSS, CCS, and

GenAl, guided by the following research question and the structure shown in Fig. 1.

How can Intelligent Information Systems (IIS) contribute to the strategic management of

digital transformation in data-intensive environments?

Fig. 1. IIS components (DSS, CCS, GenAl) with related publications and methodological contributions
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Urban Digital Transformation through DSS

First, traditional DSS primarily focus on optimizing economic decisions but often neglect
the potential to optimize economic growth and environmental goals simultaneously (Schoe et
al., 2025; Tuczek et al., 2022). This research investigates how data-driven DSS can balance
these dual objectives by developing an optimization model for digital urban transformation,
particularly addressing the Urban Heat Island (UHI) effect, where urban areas experience
higher temperatures than surrounding rural regions due to heat-absorbing surfaces and limited
vegetation (Degirmenci et al., 2021; Tuczek et al., 2019).

The DSS study includes three publications (Fig. 1) to develop mathematical optimization
models to maximize economic returns while minimizing UHI effects through strategic land use
allocation. Brisbane City and Hamilton are selected as case study areas due to their contrasting

levels of urbanization, as illustrated in Fig. 2.

Fig. 2. Map of Brisbane (a) and valuation property boundaries for Brisbane City (b) and Hamilton (c)
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The main model assigns land use alternatives, such as vegetation or buildings, to spatial
grid cells, considering constraints including residential demand, zoning regulations, and UHI
thresholds. It employs heuristic optimization to balance economic and ecological tradeoffs for
urban transformation. Quantitative data supporting the study is sourced from the Queensland
Valuation and Sales System (QVAS), the Australian Bureau of Statistics, and remote sensing
and Geographic Information Systems (GIS) analyses. Data preprocessing includes ArcGIS Pro
mapping and UHI estimation using Geographically Weighted Regression (GWR).

In Brisbane City, increasing the UHI threshold from 4.0°C to 5.0°C raises revenue by AUD
4.3 billion, while reducing vegetation cover from 55.4% to 34.2%. In Hamilton, revenue
increases by AUD 1.2 billion at the cost of a drop in porosity from 59.4% to 15.6%. These
figures illustrate strategic tensions in digital urban transformations, showing how economic
gains are achieved at the expense of intensified UHI effects through rule-based decision
support. The analysis provides data-driven support to help urban decision-makers balance

economic and ecological priorities in their strategies.

Interdisciplinary Transformation through CCS

Second, this dissertation addresses the issue of Al research fragmentation, which is
characterized by the lack of interdisciplinary knowledge integration across technological,
psychological, and physiological domains (Tuczek et al., 2025). This fragmentation limits
theory building and the strategic applicability of Al in digital transformation. To address this
challenge, the study conceptualizes CCS as an interdisciplinary category of IIS that integrate
Al, cognitive psychology, and neurobiology (Valiant, 1995). The goal of CCS is to enhance
human reasoning and overcome limitations in perception, cognition, and physicality, thereby
facilitating collaboration between humans and machines in data-intensive environments

(Degirmenci et al., 2024; Gutierrez-Garcia & Lopez-Neri, 2015; Watson & Pitt, 2022).
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To systematically address the fragmentation of CCS knowledge, the study introduces the
Knowledge Similarity Transformation (KST) method. KST employs GenAl and semantic
clustering to consolidate fragmented causal models drawn from 2,292 IS and management
publications. This approach reduces concept noise and addresses the jangle fallacy, where
different terminologies describe the same underlying concept, leading to conceptual ambiguity
(Song et al., 2021). The outcome of KST results in increased concept density and the revelation
of previously hidden relationships between research streams in Al and Information Systems
(IS).

Embedded within a graph database, the findings demonstrate how CCS function as strategic
mediators that support cognitive augmentation, explainability, trust, and decision quality (see
example in Fig. 3). These capabilities provide a unified foundation for managing digital
transformation across various disciplines. By addressing conceptual fragmentation, this study
fosters a more theory-driven, cumulative, and actionable understanding of Al-based intelligent

systems and their role in strategic IS research.

Fig. 3. Causal factors of CCS, highlighting key antecedents of actual behavior and intention in blue
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Organizational Transformation through GenAl

Third, this dissertation further adopts a strategic perspective on IIS to investigate how
GenAl facilitates organizational transformation in data-intensive professional service
environments. Focusing specifically on the management consulting sector, the study examines
how GenAl transforms workflows by augmenting and automating both analytical and creative
tasks. This transformation leads to enhanced decision-making efficiency, service innovation,
and value co-creation.

However, the findings highlight a persistent tension between automation and augmentation.
While GenAl improves efficiency in routine and standardized tasks, challenges such as
hallucinations, limited reliability, and the diminishing of human expertise restrict its
application in high-stakes decision-making. This tension underscores the necessity for a
strategic approach to GenAl adoption, aligning its use with human-centered capabilities and
the specific demands of tasks.

Drawing on Task-Technology Fit (TTF) theory, the study introduces the Task-GenAl Fit
(TGAIF) framework (see Fig. 4), which categorizes tasks based on their specificity and

flexibility to evaluate their suitability for GenAl support.

Fig. 4. TGAIF framework quadrants with automation and augmentation strategies
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Findings from expert interviews with consultants from leading German firms indicate that
structured integration of GenAl is more effective than ad hoc usage, particularly for tasks
involving data synthesis, templated communication, and client preparation. The TGAIF
framework contributes to a strategic understanding of GenAl-enabled IIS by providing
actionable insights on balancing technological automation with human judgment in dynamic,

data-rich environments.

Synthesis: Strategic Roles of 11S in Digital Transformation

The three IIS components (DSS, CCS, and GenAl) trace the evolution from rule-based
decision support to adaptive and generative intelligence, advancing from structured automation
to cognitive augmentation. Each component addresses a distinct but interconnected facet of
how IIS support the strategic management of digital transformation: DSS optimize complex
management decisions in data-driven planning, CCS integrate fragmented knowledge across
disciplines, and GenAl reshape workflows and human—machine collaboration. Collectively,
the results demonstrate how IIS enhance decision processes, integrate diverse knowledge
domains, and reshape organizational models, thereby driving digital transformations.

Synthesizing the individual studies yields five key findings (see Fig. 5).

Fig. 5. Evolution of IIS resulting in five strategic transformation findings



The five key findings advance research and practice by offering actionable insights for
organizations leveraging IIS in complex, data-driven environments. First, IIS have evolved
from rule-based decision support to adaptive intelligence, enabling proactive, strategic, and
autonomous decision-making. This shift expands the applicability of IIS beyond traditional
support functions, transforming their role within organizations and opening new domains of
use. Second, the effectiveness of IIS depends on striking a balance between automation and
human augmentation to ensure contextual relevance, knowledge retention, and decision
accountability. Third, IIS increasingly enable cross-domain integration, fostering synergies
across business, technology, and environmental systems. Fourth, their growing autonomy
necessitates the development of new governance frameworks to address critical issues such as
bias, transparency, and accountability. Ultimately, the future of IIS lies in hybrid intelligence
systems that integrate rule-based logic, adaptive learning, and generative capabilities, thereby
enhancing flexibility and applicability in complex decision-making environments.

These findings contribute to IS research by repositioning IIS as dynamic transformation
agents rather than mere automation tools. While prior studies have primarily focused on their
technological functions, this dissertation reconceptualizes the strategic management of IIS as
systems of cognitive augmentation that enhance human reasoning and strategic foresight. The
TGAIF framework extends TTF theory by illustrating how organizations must continuously
balance automation and augmentation in knowledge-intensive settings. In parallel, the KST
method advances causal knowledge analytics by reducing conceptual fragmentation and
promoting the integration of interdisciplinary knowledge.

Beyond theoretical contributions, this research provides practical implications for business
leaders, policymakers, and technology developers. Organizations can leverage IIS to enhance
decision quality, efficiency, and strategic planning. However, successful implementation

requires Al literacy, scalable digital infrastructure, and cross-disciplinary collaboration.
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Policymakers must ensure the transparency, fairness, and ethical governance of Al to strike a
balance between innovation and accountability. Technology developers should prioritize
augmentation-oriented design principles that strengthen rather than replace human capabilities.
In this context, the TGAIF framework offers a structured approach to deploying GenAl while
safeguarding human oversight and decision transparency.

Despite its contributions, this research has limitations. It focuses primarily on DSS, CCS,
and GenAl, while other IIS components, such as multi-agent systems and reinforcement
learning, remain unexplored and offer promising avenues for future research. Additionally,
empirical findings on GenAl adoption are derived from the consulting sector and require
validation across broader organizational contexts. While conceptually robust, the TGAIF
framework would benefit from quantitative validation beyond qualitative expert input. Future
research should further explore hybrid IIS models, focusing on cross-domain intelligence,
ethical Al governance, and explainability, to ensure that such systems can scale responsibly
while preserving human oversight.

In conclusion, this dissertation shows how IIS evolve from decision support tools to
strategic decision-making agents that reshape digital transformation. By integrating automation
and augmentation, IIS enable organizations to navigate complexity, optimize decisions, and
accelerate transformation. However, with increasing autonomy comes heightened ethical
responsibility. As IIS shape strategic decisions, public discourse, and even policymaking,
ensuring transparency, accountability, and responsible deployment becomes critical. The future
of IIS depends on aligning technological innovation with human-centric governance, thereby

preserving trust, safeguarding ethics, and enhancing the quality of decision-making.
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