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1. [bookmark: _Toc225354013]Introduction
1.1 [bookmark: _Toc225354014]Background of the Study
The railway industry has entered a period in which digital capabilities are no longer peripheral to project delivery; they increasingly shape how projects are defined, monitored, and improved. Large railway projects involve long life cycles, strict safety and regulatory requirements, multi-disciplinary coordination, geographically dispersed stakeholders, and interdependent technical packages. These conditions make the sector an especially relevant setting for the study of project management innovation. Artificial intelligence, which includes a set of analytical and computational techniques used to support pattern recognition, prediction, optimization, and recommendation, has become one of the most discussed innovations in this context.
In project environments, AI is usually not introduced as a single stand-alone system. Rather, it appears in the form of forecasting engines, automated dashboards, anomaly detection routines, scenario modeling tools, language-based assistants, and decision-support functions embedded into digital platforms. For project teams, the practical appeal of these applications lies in their promise to improve the speed and quality of managerial judgment without removing the central role of professional expertise. When project information is fragmented across schedules, risk logs, cost baselines, and progress reports, AI-supported analytics may help reveal patterns that are difficult to identify through manual review alone.
The railway industry provides a particularly fertile environment for this kind of inquiry. Projects in rolling stock, signaling, infrastructure modernization, fleet upgrade, and systems integration often include tight contractual commitments and complex interface management obligations. Delays or poor decisions in one package can cascade across the entire delivery program. As a result, organizations active in railway projects have strong incentives to adopt technologies that improve forecasting accuracy, early risk identification, and the ability to react to deviations before they become critical. However, interest in AI adoption does not automatically translate into mature use, and the actual effect of adoption on project performance may vary considerably across organizations.
Germany-based railway organizations are well positioned for such a study because they operate within one of the most demanding industrial and regulatory environments in Europe. At the same time, many of these organizations execute projects internationally. This creates an informative research context in which professionals may be exposed to diverse project settings while still working within organizations shaped by German industrial standards, governance routines, and digital strategies. Studying AI adoption among such organizations therefore offers practical and academic value at the same time.












1.2 [bookmark: _Toc225354015]Research Problem
A visible gap persists between the strategic enthusiasm surrounding artificial intelligence and the evidence available on its measurable contribution to project outcomes. Organizations often present AI as a transformative enabler of efficiency, insight, and control. Yet project managers continue to rely heavily on conventional coordination routines, interpersonal escalation, spreadsheet-based control, and experience-driven judgment. This gap is particularly important in engineering and railway projects, where decisions must be timely, defensible, and connected to quality and safety requirements.
The core problem addressed in this study is the lack of sufficiently grounded evidence on whether AI adoption in project management actually translates into better project performance in the railway sector. The issue is not whether AI can be useful in principle; rather, it is whether professionals working in railway projects perceive a meaningful performance effect when AI-supported practices are adopted within their organizational environment. Understanding this issue is necessary because organizations can invest in digital tools without obtaining proportional benefits if the underlying data, capabilities, and processes are weak.
Accordingly, the present research asks whether AI adoption in project management has a statistically significant impact on project performance among Germany-based railway organizations. The problem is practical because it concerns resource allocation and managerial priorities, and it is theoretical because it touches on the conditions under which digital capabilities become performance-enhancing organizational resources.


[bookmark: _Toc225354016]1.3 Research Objectives
The main objective of this study is to examine the impact of artificial intelligence adoption on project performance in the railway industry among organizations based in Germany. To achieve that aim, the study pursues a set of interrelated sub-objectives that translate the broad research purpose into measurable analytical steps.
First, the study seeks to determine the level of AI adoption in project management practices, focusing on planning support, forecasting, data analysis, risk identification, and decision support. Second, it seeks to assess the perceived level of project performance in terms of schedule, budget, quality, stakeholder satisfaction, and risk control. Third, it investigates whether a statistically significant relationship exists between the two constructs. Fourth, it tests whether AI adoption predicts project performance when modeled as an independent variable in a linear regression framework. Finally, the study aims to generate practical recommendations that may help railway organizations strengthen project performance through more deliberate and realistic forms of AI adoption.



[bookmark: _Toc225354017]1.4 Research Questions
The study is guided by one principal question and a set of subordinate questions. The principal question is: What is the impact of artificial intelligence adoption on project performance in the railway industry among Germany-based organizations?
From this main question, the following sub-questions emerge: What is the current level of AI adoption in project management? What is the perceived level of project performance? Is there a statistically significant correlation between AI adoption and project performance? Does AI adoption have a statistically significant predictive effect on project performance? Which dimensions of AI adoption appear relatively stronger or weaker according to respondents?

[bookmark: _Toc225354018]1.5 Research Hypotheses
To answer the research questions in a structured quantitative manner, the study formulates the following null and alternative hypotheses. The null hypothesis states that artificial intelligence adoption has no statistically significant impact on project performance in the railway industry among Germany-based organizations. The alternative hypothesis states that artificial intelligence adoption has a statistically significant positive impact on project performance in the railway industry among Germany-based organizations.
For interpretive clarity, the statistical tests in this thesis are discussed in relation to the alternative hypothesis. A positive significant coefficient would support the proposition that greater AI adoption is associated with better project outcomes.


[bookmark: _Toc225354019]1.6 Significance of the Study
The study has theoretical significance because it extends current debate on digital transformation into the specific setting of project-based engineering work. Much of the available discussion on AI adoption is either highly technical or focused on organizational transformation in broad terms. By operationalizing AI adoption in project-management language and linking it to project performance, the study contributes a context-specific model that can be examined and reused in related sectors.
The study also has practical significance. Railway organizations often face competing demands when allocating resources to digital tools, process standardization, and capability development. The current research offers evidence that can support more disciplined conversations about what AI adoption means in operational project settings and where its practical value is most likely to appear. The findings may help managers decide whether digital initiatives should prioritize forecasting support, analytics capability, or organizational enablement rather than mere tool acquisition.
A further value of the study lies in its educational and methodological contribution. The thesis demonstrates how a contemporary topic can be translated into measurable variables, tested using a compact survey design, and reported using a clear sequence of descriptive, relational, and explanatory statistics.


[bookmark: _Toc225354020]1.7 Scope and Limitations
The scope of the study is limited to professionals working in railway-related projects within organizations based in Germany. Project locations may be in Germany or outside Germany, but the organizational base of respondents remains within the German context. The study focuses on project management practices and perceptions rather than on technical performance of specific AI systems.
Methodologically, the study is limited by its cross-sectional design and its reliance on perceptual data collected through a questionnaire. This means that causal interpretation must be kept within reasonable boundaries: the regression model suggests a directional influence, but it does not replace the evidence of a longitudinal experimental design. The sample size is also modest and suitable for a master-level field study rather than a broad sector census. Finally, the present project uses a dataset to demonstrate the full research structure and reporting logic; real-world replication would be necessary before treating the numerical results as sector facts.





[bookmark: _Toc225354021]1.8 Operational Definitions
Artificial intelligence adoption refers in this study to the degree to which AI-supported tools and routines are used and encouraged in project management activities. The construct includes practical manifestations such as the use of intelligent planning support, forecasting, risk identification, decision support, data analytics, and organization-level encouragement toward AI-enabled work practices.
Project performance refers to the perceived level of success in project delivery as reflected in schedule adherence, budget control, quality attainment, stakeholder satisfaction, risk control, and overall improvement of project outcomes. The concept is intentionally broader than the classic iron triangle, because contemporary performance evaluation in complex projects also considers control quality and stakeholder response.
Germany-based organizations are organizations whose operational base or managerial base relevant to the respondent is located in Germany, even when the projects under consideration are delivered internationally.





[bookmark: _Toc225354022]1.9 Structure of the Thesis
The thesis is organized into four chapters. Chapter One introduces the research context, problem, objectives, questions, hypotheses, significance, and scope. Chapter Two reviews the relevant literature and presents the theoretical framework that supports the conceptual relationship between AI adoption and project performance. Chapter Three explains the research methodology, including design, population, sample, measurement instrument, and statistical procedures. Chapter Four presents the data analysis, findings, discussion, conclusions, and recommendations.


[bookmark: _Toc225354084]Table 1:Operational Definitions of the Study Variables
	Variable/Term
	Operational definition

	Artificial Intelligence Adoption
	The degree to which AI-supported tools, analytics, and routines are used and encouraged in project management activities.

	Project Performance
	The perceived level of success in project delivery in terms of schedule, budget, quality, stakeholder satisfaction, and risk control.

	Germany-Based Organizations
	Railway-related organizations with an operational or managerial base in Germany, regardless of project location.





[bookmark: _Toc225354023]2. Literature Review and Theoretical Framework
[bookmark: _Toc225354024]2.1 Introduction
The purpose of this chapter is to establish the conceptual and empirical foundation of the study. It reviews the evolution of project performance thinking, the organizational meaning of AI adoption, and the specific relevance of these issues to railway projects. The review is organized so that the dependent and independent variables are first clarified conceptually, then connected through theoretical lenses, and finally assessed through previous empirical findings.
The chapter deliberately combines general project-management literature with digital transformation and technology-adoption literature. This is important because the research question sits at the intersection of two fields. Project management explains why performance matters and how it is assessed; technology-adoption and organizational theory explain how new digital capabilities become embedded in work systems and influence outcomes.



[bookmark: _Toc225354025]2.2 Artificial Intelligence in Organizational and Project Contexts
Artificial intelligence has evolved from a specialist computational idea into an umbrella concept used across multiple managerial settings. At a practical level, organizations rarely adopt AI as an abstract philosophy. They adopt specific capabilities such as predictive analytics, anomaly detection, optimization routines, language models, or recommendation engines integrated into broader software ecosystems. This matters for project management because projects are information-intensive temporary organizations that depend heavily on interpreting incomplete, dynamic, and often contradictory data.
In project settings, the most immediate value of AI tends to arise not from full automation but from augmentation. AI can support human judgment by filtering information, identifying probable patterns, highlighting outliers, and improving the speed at which managerial attention is directed. This distinction is important. The performance effect of AI adoption is unlikely to result from replacing project managers; rather, it is more plausibly explained by improved visibility, faster issue detection, better scenario analysis, and more disciplined decision preparation.
Several scholars and practitioners caution, however, that AI adoption in management contexts is as much an organizational question as a technical one. Even powerful algorithms may create little value when data quality is poor, processes are inconsistent, or users lack confidence in outputs. Therefore, studies of AI adoption should not assume a direct deterministic effect. They should explore whether AI adoption has a meaningful but bounded contribution within the broader project-management system.










[bookmark: _Toc225354026]2.3 The Railway Industry as a Project Environment
Railway projects are structurally different from many generic business projects. They combine engineering design, procurement, manufacturing, installation, testing, commissioning, documentation, stakeholder interface, regulatory approval, and often long-term service obligations. This creates a dense network of dependencies in which schedule slippage, design uncertainty, interface misalignment, or late decisions can generate cascading consequences.
Another defining feature of railway projects is their dependence on traceability and assurance. Decisions are often constrained by technical standards, safety expectations, contractual documentation, and approval milestones. In such environments, project teams must not only make decisions quickly; they must make decisions that are well-documented and defensible. AI-enabled analytics may therefore be valuable not simply because they speed up analysis, but because they can improve the structure of evidence available to decision makers.
The international nature of many railway organizations adds an additional layer of complexity. Teams may be distributed across countries, functions, and contractors, while digital maturity may differ between local entities. For Germany-based organizations, this means that AI adoption in projects is embedded within a broader industrial setting shaped by engineering rigor and digital ambition, yet challenged by integration complexity and change-management requirements.




[bookmark: _Toc225354027]2.4 Defining AI Adoption in Project Management
For the purposes of this thesis, AI adoption is defined behaviorally rather than technologically. It refers to the extent to which AI-supported practices are present in project management and are perceived as relevant by practitioners. This approach is useful because respondents may interact with AI functions through organizational systems without necessarily using technical AI terminology in their daily work.
The current study operationalizes AI adoption across eight indicators. These indicators cover the use of AI tools in planning, the improvement of schedule forecasting, early risk identification, support for decision making, enhancement of data analysis, organizational encouragement toward AI, perceived reduction of schedule delays through AI-based tools, and improved cost-estimation accuracy. Together, these indicators capture both actual task-level assistance and the organizational climate surrounding adoption.
This operationalization aligns with the reality of contemporary project environments, where digital transformation is often incremental. Organizations may start by applying predictive models to cost or schedule data, then gradually expand into broader analytics or decision-support functions. Measuring adoption across multiple dimensions allows the study to avoid reducing AI to a single yes-or-no condition.










[bookmark: _Toc225354028]2.5 Planning and Forecasting Support
Project planning is one of the most visible domains in which digital tools may shape performance. Traditional planning often relies on expert judgment, previous baselines, and periodic manual updates. AI-supported planning may add value by learning from historical trends, highlighting sequence risk, identifying unstable assumptions, or flagging probable deviations in advance.
Forecasting is particularly important in railway projects because baseline plans can be affected by procurement interfaces, design changes, access windows, testing dependencies, or customer approval cycles. When forecasting logic is weak, management often reacts late. In contrast, even moderate improvements in forecast quality may influence the timeliness of interventions. This is why schedule-forecasting accuracy was treated as a central dimension of AI adoption in the current study.


[bookmark: _Toc225354029]2.6 AI and Risk Identification
Risk management literature emphasizes that high-quality control requires both structured registers and timely intelligence about emerging uncertainty. Conventional risk workshops and periodic reviews remain important, but they may not capture weak signals spread across multiple data sources. AI-supported analytics can enhance this process by identifying patterns in progress data, issue logs, or historical records that suggest elevated probability of disruption.
Early risk identification is relevant to performance because many project failures do not arise from the absence of plans, but from delayed recognition of deterioration. In railway projects, problems may emerge at interfaces between engineering disciplines, suppliers, approvals, software revisions, or site conditions. If AI adoption improves the speed or quality of risk detection, a performance effect becomes plausible even without full automation of project control.






















[bookmark: _Toc225354030]2.7 Decision Support and Data Analysis
Project environments generate more information than managers can fully absorb in real time. Dashboards, quality records, schedule updates, change logs, and financial information may all exist simultaneously, yet remain weakly integrated. AI-supported data analysis can help synthesize this information, prioritize anomalies, and support more focused managerial discussion. Decision support in this sense means improving the evidential basis of judgment rather than outsourcing judgment itself.
An important implication follows from this idea. AI adoption may improve performance not only by changing what decisions are made, but also by changing when and how decisions are made. Better structured insight may shorten escalation cycles, improve meeting quality, and reduce the amount of time spent reconciling fragmented information. These subtle managerial effects are often overlooked in purely technical discussions of AI.


[bookmark: _Toc225354031]2.8 Organizational Encouragement and Adoption Climate
Technology adoption is rarely sustained through tools alone. Employees are more likely to use and trust digital capabilities when management actively encourages experimentation, standardization, learning, and responsible use. Organizational encouragement therefore forms part of the AI adoption construct in this thesis because it reflects the enabling context through which technology becomes meaningful in practice.
The presence of organizational encouragement does not guarantee effective outcomes, but its absence often limits adoption depth. Project teams may be aware of potentially useful tools yet underuse them if expectations are unclear, training is weak, or data governance is inconsistent. By measuring organizational encouragement explicitly, the study recognizes that technology-enabled performance depends partly on institutional support.
























[bookmark: _Toc225354032]2.9 Project Performance: Concept and Measurement
Project performance has historically been associated with cost, time, and quality. This classical framework remains valuable because it reflects the contractual and managerial constraints under which projects are delivered. However, contemporary project-management scholarship argues that performance should be viewed more broadly, especially in complex and stakeholder-sensitive sectors. Performance can include not only whether milestones and budgets were met, but also whether risks were controlled, outputs were accepted, and stakeholders were satisfied with project outcomes.
The current study adopts a pragmatic multi-dimensional view of performance. Six indicators were selected: completion on schedule, staying within budget, achievement of quality standards, stakeholder satisfaction, effective risk control, and overall improvement in project performance. This combination reflects both classic project success criteria and the more process-oriented realities of modern delivery environments.
Using perceptual measures of project performance is common in management research because respondents are often better positioned to evaluate practical control quality than to disclose confidential cost and schedule records. Although perceptual measures have limitations, they are suitable when carefully linked to clearly understandable statements.



[bookmark: _Toc225354033]2.10 Schedule Performance
Schedule adherence remains one of the most visible indicators of project success. In railway projects, the consequences of delay can be especially severe because dependencies may include rolling stock delivery, infrastructure readiness, customer access windows, test-track availability, training plans, and revenue-service commitments. The ability to complete projects on schedule therefore carries operational, contractual, and reputational consequences.
AI adoption may influence schedule performance through better forecasting, earlier escalation, and improved planning assumptions. Yet schedule performance is also influenced by external constraints beyond managerial control. For this reason, any observed effect should be interpreted as contributory rather than absolute.




















[bookmark: _Toc225354034]2.11 Budget Performance
Budget performance refers to the extent to which projects remain within approved financial boundaries. Cost control in railway projects can be challenged by scope growth, supplier instability, inflationary pressure, design rework, logistics constraints, and late problem discovery. Any tool that improves cost-estimation accuracy or signals probable overrun patterns may therefore have value.
At the same time, budget performance is rarely determined by analytics alone. Commercial strategy, contract structure, approval discipline, and procurement quality all matter. The significance of budget-related items in the present research lies in determining whether respondents perceive AI-supported practices as helpful to financial control rather than as a complete explanation of financial outcomes.



[bookmark: _Toc225354035]2.12 Quality, Stakeholders, and Risk Control
Quality performance is fundamental in railway work because outputs must satisfy demanding technical and documentation requirements. A project may appear on schedule yet still be considered weak if quality non-conformities remain unresolved. Similarly, stakeholder satisfaction matters because project success depends on the confidence of customers, operators, internal sponsors, regulators, and interface partners.
Risk control links performance to management discipline. Projects rarely operate under conditions of certainty, especially when integration, testing, and change are involved. If teams identify, analyze, and mitigate risks effectively, they are more likely to protect performance outcomes. Thus, risk control acts both as a performance dimension in its own right and as a bridge between AI-supported management and broader project success.



[bookmark: _Toc225354036]2.13 Theoretical Framework: Resource-Based View
The Resource-Based View (RBV) argues that organizations achieve superior performance when they possess valuable, rare, difficult-to-imitate, and organizationally embedded resources. From this perspective, AI adoption can be interpreted not simply as software usage, but as a capability bundle composed of digital tools, data assets, routines, and human expertise. When these elements are combined effectively, they may support more informed and timely project action.
The RBV is relevant here because not every organization with access to similar digital tools obtains the same benefit. The performance effect depends on whether AI-supported practices are embedded into managerial routines, used consistently, and supported by complementary resources such as domain knowledge and data quality. This makes RBV a suitable lens for understanding why AI adoption may improve project performance in some contexts more than others.










[bookmark: _Toc225354037]2.14 Dynamic Capabilities Perspective
Dynamic capability theory extends the RBV by emphasizing the organization's ability to sense opportunities and threats, seize them through appropriate action, and transform internal routines over time. AI adoption aligns well with this perspective because digital transformation requires more than possession of tools; it requires repeated organizational adaptation.
In railway organizations, dynamic capabilities may appear in the ability to learn from project data, revise planning logic, institutionalize analytics, and continuously improve risk visibility across project portfolios. If AI adoption contributes to these adaptive routines, its effect on performance is likely to be cumulative rather than instantaneous.



[bookmark: _Toc225354038]2.15 Socio-Technical Systems Perspective
A socio-technical perspective reminds researchers that technologies operate within work systems shaped by people, roles, norms, and structures. This is a crucial counterweight to simplistic claims that digital tools automatically produce better outcomes. AI adoption can fail when systems are poorly aligned, when users distrust outputs, or when technology is introduced without process redesign.
The socio-technical lens helps explain why the present study includes organizational encouragement as part of the AI adoption construct. Adoption should be understood as an interaction between technical possibility and social integration. For project performance to improve, users must know how to interpret outputs, understand limitations, and integrate insights into real decisions.




[bookmark: _Toc225354039]2.16 Technology–Organization–Environment Perspective
The TOE framework explains adoption as a function of technological readiness, organizational context, and environmental pressures. In the railway sector, technological readiness includes availability of usable data and analytics tools; organizational context includes governance, culture, and capability; and environmental pressures include competition, customer expectations, regulation, and the broader push toward digitalization.
This framework is useful because it clarifies why AI adoption may vary even among organizations operating in the same industry. Germany-based organizations may face common industrial expectations, yet still differ in internal maturity, systems integration, and managerial appetite for change. The TOE perspective therefore supports the inclusion of both task-level and organization-level adoption indicators.










[bookmark: _Toc225354040]2.17 Empirical Studies on Digitalization and Project Performance
Empirical research on project digitalization generally suggests that better data integration, stronger forecasting, and real-time visibility can improve managerial responsiveness. Studies of project control, building information modeling, analytics-enabled planning, and dashboard-supported governance often report gains in coordination quality and decision timeliness. However, reported benefits are not always uniform across contexts.
One recurrent finding in the literature is that digital benefits are mediated by implementation quality. Where systems are fragmented or underused, improvements remain limited. This insight is relevant to AI adoption because it suggests that the relationship between AI and project performance is likely to be positive but not overwhelming. Such a pattern would be consistent with a moderate effect size rather than a deterministic transformation.






[bookmark: _Toc225354041]2.18 Review of Selected Previous Studies
Table 2 summarizes selected studies that inform the current thesis. The reviewed studies were chosen because they address either AI adoption, digital transformation in project settings, or project performance dimensions relevant to complex engineering environments. The review shows convergence around the argument that analytics and digital support can improve control quality, yet also shows continued emphasis on organizational readiness and human capability as moderating factors.
Following the table, a narrative synthesis highlights the most important themes and explains the research gap addressed by this thesis.


[bookmark: _Toc225354085]Table 2 Selected Empirical and Theoretical Studies Reviewed in the Literature
	Study
	Context
	Main observation
	Relevance to current study

	Atkinson (1999)
	Conceptual PM
	Expanded the understanding of project success beyond cost, time, and quality.
	Supports broader performance measurement.

	Shenhar et al. (2001)
	Project success
	Argued that success is multi-dimensional and evolves over time.
	Supports inclusion of stakeholder and outcome dimensions.

	Davis (1989)
	Technology acceptance
	Identified perceived usefulness and ease of use as adoption drivers.
	Explains why users accept digital tools.

	Tornatzky & Fleischer (1990)
	Technology adoption
	Proposed the TOE framework for organizational adoption.
	Justifies organization-level adoption climate.

	Barney (1991)
	Strategic management
	Resources create advantage when embedded and difficult to imitate.
	Frames AI as a potential capability resource.

	Teece et al. (1997)
	Dynamic capabilities
	Explained how firms reconfigure capabilities under change.
	Useful for digital transformation discussion.

	Davenport & Ronanki (2018)
	AI in business
	Argued that AI creates value when applied to clear business problems.
	Supports practical, bounded AI adoption.

	Vial (2019)
	Digital transformation
	Showed that transformation depends on organizational change.
	Connects digitalization to structures and routines.

	PMI (2021)
	Project management practice
	Highlighted increasing importance of digital and data-driven delivery.
	Provides practitioner relevance.

	Dwivedi et al. (2021)
	AI management review
	Discussed opportunities and limitations of AI adoption.
	Supports balanced interpretation of impact.

	Kerzner (2022)
	Project management
	Emphasized governance, maturity, and integrated control.
	Explains why technology alone is insufficient.

	Schwalbe (2021)
	IT project management
	Linked digital tools to planning and control improvement.
	Supports relevance of predictive analytics.



The reviewed studies demonstrate that the relationship between digital adoption and performance is consistently described as contingent. Technologies create value when they are aligned with work processes, embedded in governance structures, and accompanied by usable data. This means that the present research should not expect AI adoption to explain all performance variance. A moderate but statistically meaningful relationship is more realistic and theoretically coherent.
The review also confirms that project performance should be treated as multi-dimensional. Relying only on cost or schedule would understate what project managers actually mean when they discuss successful delivery in complex engineering environments. Quality, risk control, and stakeholder confidence are equally important in railway settings and therefore deserve explicit measurement.
Finally, a specific research gap remains visible. Many discussions of AI are still conceptual or broad, while sector-specific evidence from railway project environments remains limited. The current thesis addresses this gap by testing a focused model that translates AI adoption into project-management language and examines its relationship with project performance among Germany-based railway organizations.


[bookmark: _Toc225354042]2.19 Research Gap and Conceptual Model
The literature indicates strong managerial interest in AI but relatively limited empirical evidence from railway project settings. Many available discussions focus on transformation narratives, technical possibilities, or organizational case examples without reducing the topic to measurable project-management constructs. In addition, studies frequently treat performance in broad organizational terms rather than in project-performance terms. The current thesis responds to both issues by offering a compact conceptual model that directly links AI adoption in project management to project performance.
The conceptual model assumes a direct positive relationship: as AI adoption in project-management activities increases, project performance is expected to improve. This proposition is not based on technological determinism; it rests on the practical logic that better planning support, forecasting, analytics, and risk visibility should improve managerial response quality and therefore strengthen project outcomes.
[image: Ein Bild, das Text, Schrift, Screenshot, Reihe enthält.

KI-generierte Inhalte können fehlerhaft sein.]
[bookmark: _Toc225354100]Figure 1: Conceptual research framework





[bookmark: _Toc225354043]2.20 Chapter Summary
This chapter reviewed the concepts, theories, and empirical studies most relevant to the current research. It clarified that AI adoption in project management is best understood as a set of integrated support practices rather than as a single technology event. It also established that project performance is multi-dimensional and especially sensitive to control quality in complex engineering environments.
The reviewed theories—RBV, dynamic capabilities, socio-technical systems, and TOE—collectively support the expectation of a positive but bounded relationship between AI adoption and project performance. The next chapter explains how the study translated this conceptual model into a quantitative research design, measurement instrument, and statistical testing procedure.
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