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from Schiphol Airport.
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their experiences with me during interviews. Their candid reflections provided essential context
and depth to the research findings.
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Their understanding and patience during this demanding time were crucial in helping me com-
plete this thesis.
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hope it serves as a valuable resource for industry practitioners looking to navigate the uncertain-
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Executive Summary

Schiphol Airport, a critical hub for international travel, operates in a highly unpredictable environ-
ment, influenced by economic instability, changing regulations, resource shortages, and geopo-
litical tensions. Despite these challenges, Schiphol remains one of the world’s leading airports,
with plans for continued growth, including a six-billion-euro investment in future maintenance
and projects. Managing this dynamic landscape requires a resilient approach to project portfolio
management (PPM), which has traditionally focused on aligning projects with broader organiza-
tional goals. However, increasing uncertainty poses significant challenges.

Traditional PPM can be extended through the application of two types of capabilities: Dynamic
and Ad-hoc. Dynamic capabilities are structured, formalized capabilities enabling organizations
to sense uncertainties, seize opportunities, and reconfigure portfolios to adapt to disruptions. In
contrast, ad-hoc capabilities provide flexible, improvised responses grounded in situational judg-
ment to address unforeseen challenges. By integrating these capabilities, a hybrid approach could
balance different responses, enhancing resilience in dynamic environments. Therefore, this re-
search explores the hybrid application of dynamic capabilities (DCs) and ad-hoc capabilities (AHCs)
to manage disruptions within Schiphol’s project portfolio.

Using Schiphol Airport as a case study, the research investigates when and how dynamic capabil-
ities are complemented by ad-hoc capabilities to manage disruptions. The study aims to answer
the main research question: In what context can ad-hoc and dynamic capabilities complement
each other to manage disruptions in project portfolios?

This question is answered through a comprehensive literature review, document analysis, inter-
views with 11 decision-makers, and an expert judgment session with seven professionals. The
research explores how these capabilities are applied in practice and offers recommendations for
managing uncertainty in complex environments.

The case study of Schiphol Airport identified 13 disruptions, stemming from different sources of
uncertainty, namely single-project (e.g., unexpected weather), organizational complexity (e.g., re-
source shortages), and environmental (e.g., COVID-19 impacts) disruptions. The analysis revealed
24 capabilities employed to manage these disruptions. Dynamic capabilities included sensing
capabilities (e.g., resource monitoring), seizing capabilities (e.g., prioritization, escalation), and
reconfiguration capabilities (e.g., workforce adjustments, project postponements). Ad-hoc capa-
bilities comprised situational data gathering and improvised problem-solving, which addressed
immediate challenges when structured approaches were insufficient.

The findings illustrate how a hybrid approach integrates ad-hoc and dynamic capabilities to man-
age both foreseen and unforeseen disruptions through two types of hybrid approaches. Type 1
involves ad-hoc data gathering complementing dynamic sensing and seizing by providing situa-
tional insights during critical decision-making. Type 2 involves ad-hoc problem-solving offering
immediate responses to challenges such as resource shortages and severe weather impacts, fill-
ing gaps when dynamic capabilities alone are inadequate.

Schiphol Airport’s hybrid approach to managing disruptions also demonstrates the complemen-
tary roles of dynamic capabilities (DCs) and ad-hoc capabilities (AHCs) under different conditions:



¢ Impact and Capabilities: AHCs are used for localized disruptions, like security lane short-
ages or weather-related issues, where quick adjustments are needed without portfolio-
wide coordination. In contrast, when disruptions affect broader operations, DCs are essen-
tial for coordinated, strategic responses, as seen with the pandemic or security personnel
shortages.

e Response Time and Capabilities: Delayed responses limit the applicability of DCs, lead-
ing to an increased reliance on AHCs. For example, delays in addressing security person-
nel shortages or weather conditions required Schiphol to use reactive, ad-hoc measures.
Timely identification of disruptions is crucial to fully leverage DCs, while delays necessitate
improvised solutions.

¢ The expert judgment session reinforced these findings, suggesting the need to integrate
lessons from AHCs into structured decision-making at the portfolio level. This integration
could strengthen the hybrid approach, offering a more cohesive strategy for managing dis-
ruptions across both project and portfolio levels.
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Nomenclature

Abbreviation | Definition

AHCs Ad-hoc Capabilities

DCs Dynamic Capabilities

PPM Project Portfolio Management

ADT Airport Development Team

CLP Capital Life Cycle Process

PPMIS Project Portfolio Management Information System
IPW Integrated Planning Work

PMI Project Management Institute

Table 1: Abbreviations Table




1 Introduction

11 Context
1.1.1  Uncertainty in Schiphol’s Environment

Influenced by economic instability, changing regulations, and fluctuations in resource demand
and supply, the aviation sector was forced to operate in an uncertain landscape the past years
(Pasquini & De Smedt, 2023). The Dutch government plans (2022) to enforce a cap on flights,
geopolitical uncertainty as a result of the war in Ukraine, the ongoing conflict in the Middle East,
and the aftereffects of the COVID-19 pandemic, caused the operating landscape of Schiphol Air-
port to be unstable. With 305 direct destinations, transporting a total of 61.9 million people in
2023, Schiphol is still recovering from this turbulent time (SchipholGroup, 2023b). This signifies
the highly volatile and uncertain environment of Schiphol’s operations.

Nonetheless, Schiphol Airport is proclaimed to be, based on direct flights, the world’s second-best
airport in 2023 and, based on connection flights, the world’s 4th best hub airport (SchipholGroup,
2023a). In order to keep this status, Schiphol announced investing six billion euros in maintenance
and innovation projects during the coming three years (2024-2027) (SchipholGroup, n.d.). This
encompasses investments in hundreds of projects, each requiring careful planning, execution,
and monitoring. Hence, an effective approach to manage the collection of Schiphol’s projects in
highly uncertain environments is required.

1.1.2 Project Portfolio Management

Project Portfolio Management (PPM) is a strategic approach that organizations use to align projects
with their overall strategic goals and objectives. It involves the centralized management of multi-
ple projects, programs, and sub-portfolios to ensure they contribute to the organization’s strategy
(Martinsuo, 2013). The main goal of PPM is to optimize resource allocation, ensure alignment with
organizational strategy, and maximize the overall value of the portfolio. Managing the entire port-
folio involves selecting, bundling, and prioritizing the projects that maximize the generated value
(Teller et al., 2012). Values, which are the main focus of portfolio management, can provide use-
ful benefits for an organization, including tangible elements like monetary assets and intangible
elements like reputation (Bible & Bivins, 2011). The process from selecting the projects to gaining
the generated values, is often described through iterative sequential process with cycles.

1.1.3 Project Portfolio Management at Schiphol

Schiphol currently employs a PPM approach to manage this collection of projects. PPM at Schiphol
Airport plays a vital role in aligning projects with the organization’s strategic vision and mission
to: "connect your world". Schiphol’s PPM is structured into two key phases: strategic and tactical.
In the strategic phase, the airport defines its overarching direction through a vision and a set of
strategic pillars, such as sustainability, service quality, and operational robustness. The tactical
phase focuses on translating these strategic pillars into actionable projects through structured
selection, planning, and execution. This approach enables Schiphol to maintain a clear alignment
between its long-term ambitions, such as becoming the world’s most sustainable airport, and the
efficient execution of projects and resource allocation.



However, Schiphol’s ability to manage its project portfolios has been increasingly strained by dis-
ruptions in a highly uncertain operational environment. Geopolitical instability, such as COVID-19,
for instance, disrupts passenger volumes, requiring re-evaluation of projects to align with de-
creased revenue. Similarly, growing environmental and sustainability priorities force Schiphol to
adapt its strategy to meet stricter standards, reshaping project selection. The most demanding
challenge, however, stems from resource constraints. Economic uncertainty, tight labor markets,
or geopolitical tensions often lead to shortages in financial, human, or material resources, impact-
ing project execution. As projects at Schiphol are highly interdependent, this impact can affect
multiple projects, creating portfolio-wide issues. This illustrates how Schiphol’s project portfolio
management is increasingly challenged by disruptions stemming from an increasingly uncertain
environment, ultimately creating cascading effects across its portfolio.

1.1.4 Dynamic and Ad-hoc Capabilities

Since 2010, PPM research has increasingly focused on finding ways to manage project portfo-
lios in uncertain environments (Hanssen & Svejvig, 2022). Two trends have emerged in this con-
text, which are ad-hoc capabilities (AHCs) and dynamic capabilities (DCs). AHCs involve problem-
solving and decision-making in response to unexpected disruptions or crises. They allow man-
agers to make quick, unplanned decisions in response to immediate disruptions without relying on
predefined processes or structured frameworks (Winter, 2003). In the context of PPM, research
highlights that AHCs can be useful in some scenarios without affecting the overall portfolio ob-
jectives, such as when unexpected disruptions cause the response time to be limited (Hepworth
et al., 2017; Winter, 2003). In contrast, DCs represent a more structured and proactive approach
to managing disrupted project portfolios. DCs refer to an organization’s ability to adapt, integrate,
and reconfigure internal and external resources to address rapidly changing environments (Bar-
bosa & Carvalho, 2023a; Gemiinden et al., 2023; Killen & Hunt, 2009; Kock & Killen, 2023; Teece
et al., 1997). DCs allow organizations to continuously align the project portfolio with evolving
strategic goals or allocate resources across projects to respond to unforeseen changes (Barbosa
& Carvalho, 2023a).

Some researchers have suggested that the use of dynamic and AHCs could complement each
other, potentially offering better responses to disruptions, particularly in complex environments
where different types of disruptions occur (Ritala et al., 2016; Wang & Wang, 2017). Researchers
suggest that DCs provide a structured and proactive framework for predictable disruptions, while
AHCs can complement this by offering the flexibility needed to deal with unexpected, immediate
disruptions. In combination, these approaches could potentially provide a balanced response to
both diverse challenges, allowing organizations to remain both adaptive and flexible when faced
with disruptions (Jerbrant & Gustavsson, 2013).

1.2 Knowledge gap

Despite the potential of this hybrid approach, how and when DCs and AHCs can complement
each other remains insufficiently explored. Existing studies have primarily focused on theoret-
ical discussions without sufficient empirical examples. Furthermore, most of this research has
been conducted in the general organizational context rather than being tailored to the specific
challenges of PPM (Ritala et al., 2016). As a result, there is a significant knowledge gap in under-



standing when and how these two approaches can be used in a complementary way to manage
disrupted project portfolios.

1.3 Research Objectives

This research aims to explore how a hybrid approach combining DCs and AHCs is applied in PPM
to address disruptions in uncertain environments. Specifically, it seeks to investigate when and
how DCs are complemented by AHCs. By focusing on Schiphol Airport, the research examines how
these capabilities can work together to manage disruption. Ultimately, the study aims to fill the
knowledge gap regarding the practical application of this hybrid approach in managing disrupted
project portfolios.

1.4 Research Questions

To address the research objective, the main research question is formulated as follows:

Main Research Question:
In what contexts can ad-hoc and dynamic capabilities complement each other in managing dis-
ruptions within project portfolios?

The following sub-research questions (SRQs) will help answer the main question:

e SRQ1: How do dynamic and ad-hoc capabilities support project portfolio management (PPM)
in managing disruptions under varying uncertainty, and what role does a hybrid approach

play?

¢ SRQ2: What disruptions has Schiphol encountered, and how have they impacted the project
portfolio?

e SRQ3: What dynamic and ad-hoc capabilities does Schiphol employ to address disruptions?

¢ SRQ4: How were dynamic and ad-hoc capabilities used in a hybrid approach to manage
disruptions at Schiphol?

10



1.5 Research Design

This research is structured into three phases: Theoretical Foundation, Empirical Exploration, and
Synthesis, each aimed at systematically addressing the research questions.

Theoretical Foundation

The study begins by developing a theoretical framework through a comprehensive literature re-
view. This phase explores the PPM context, goals, processes, and elements while classifying un-
certainty and characterizing AHCs and DCs. The outcome addresses SRQ 1, laying the groundwork
for understanding both types of capabilities and the conditions under which disruptions occur.
Thisis used in further analysis to explore the application of approaches under different conditions.

Empirical Exploration

The second phase employs case studies to collect and analyze empirical data. Documentation and
interviews are used to investigate disruptions that occurred at Schiphol and to identify what types
of AHCs and DCs are used. This answers SRQ 2 (disruptions) and SRQ 3 (application of capabilities).
Due to limited time, a selection from the identified disruptions will be made for further analysis.
Follow-up interviews delve deeper into the selected disruptions to explore the application of a
hybrid approach (both AHCs and DCs) in practice. This will answer SRQ 4 (hybrid approach in
practice). The results aim to provide a nuanced understanding of how these capabilities comple-
ment each other while addressing disruptions.

Synthesis

Finally, findings from the theoretical and empirical phases are integrated to answer the main re-
search question (MRQ). This phase synthesizes insights into the hybrid approach’s applicability in
managing disruptions under different conditions, offering practical recommendations and high-
lighting limitations. The expert judgment session, held with professionals from different fields,
corroborated the research findings and provided further insights into how AHCs and DCs com-
plement each other. The Theoretical Foundation identifies core concepts, Empirical Exploration
validates them through real-world cases, and Synthesis consolidates the findings into a coherent
conclusion. Figure 1 provides an overview of the thesis research design.

Figure 1: Research Design
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1.6 Thesis Outline

After introducing the research problem, objectives, and main research question in Section 1: In-
troduction, this research continues with Section 2: Methodology, which outlines the methodol-
ogy used to approach the study. Following the introduction, Section 3: Literature Review provides
a comprehensive theoretical foundation, focusing on portfolio management, uncertainty, and dy-
namic and AHCs. Next, Section 4: Background and Context Schiphol offers operational context,
setting the stage for a deeper analysis. Section 5: Disruptions and Capabilities applied at Schiphol
Airport examines these disruptions and how dynamic and ad-hoc strategies have been applied in
response. The research then examines Section 6: Hybrid Approach applied at Schiphol Airport,
detailing how DCs and AHCs were applied in a hybrid approach. Insights from expert evaluations
are presented in Section D: Expert Judgment, analyzing the sector-wide application of this hybrid
approach. The findings are critically examined in Section 8: Discussion, where they are linked to
the theoretical framework and research questions. The thesis concludes with Section 9: Conclu-
sions, Limitations, and Recommendations, which provides a summary of key findings, practical
recommendations, and identifies areas for future research. Figure 2 provides an overview of the
thesis outline.

Introduction Theoretical Foundation Empirical Exploration Synthesis

Chapter 4:

Background

and context
Schiphol

Chapter 6:
Hybrid
Approach in
Practice

Chapter 2:
Research
Methodology

Chapter 3:
Literature
Review

Chapter 7:
> Expert
Judgement

Chapter 1:

Introduction g

> >

Y

Chapter 5:
Disruptions, Chapter 8:
dynamic and Discussion
ad-hoc
capabilities

Y

Y
Chapter 9:
Conclusions
Limitations
Recommendations

SRQL: Theoretical SRQ2 + SRQ3 SRQ4 MRQ

Figure 2: Thesis Outline. Source: author
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2 Methodology

2.1 Data Collection
2.1.1 Literature Review

The literature review provides a theoretical foundation for the study’s empirical phases. It begins
with the historical development of Project Portfolio Management (PPM), followed by an explo-
ration of core principles through key texts detailing PPM frameworks, elements, and processes.
The review then focuses on PPM in dynamic environments, examining uncertainties and their
impacts on project portfolios, and continues with literature on dynamic and AHCs. These find-
ings provide background knowledge and inform subsequent research steps. Relevant literature
was catalogued in Google Docs, sourced primarily through Google Scholar using targeted key-
words. For disruptions, terms like "PPM processes" AND "dynamic environments" identified rel-
evant papers, while "dynamic capabilities" AND "ad hoc problem solving" explored frameworks
for managing disruptions. This structured approach ensures a focused basis for addressing Sub
Research Question 1. This strategy ensured a comprehensive, layered approach to understand-
ing PPM evolution, disruptions, DCs, and hybrid approaches, relevant to managing portfolios in
uncertain environments.

2.1.2 Document Review

Internal documentation from Schiphol was analyzed, providing rich contextual data, including pro-
cess overviews, decision-making documentation, disruption records, and memos. The documen-
tation serves to gather empirical data on historical disruptions and formal processes and systems
in place at Schiphol for disruption management. This can complement interview data by validating
examples of disruptions and the organizational responses. In addition, these document reviews
were used to select the appropriate sample for semi-structured interviews.

2.1.3 Semi-Structured Interviews

The semi-structured format allowed participants to provide detailed insights while ensuring con-
sistency across interviews. The open-ended question format allowed for flexibility, encouraging
participants to share detailed experiences while ensuring coverage of critical topics. The semi-
structured interviews were conducted in two distinct rounds:

Round 1 involved 11 decision-makers from various levels within Schiphol, including project, pro-
gram, and portfolio managers, as well as external contractors. These interviews aimed to identify
the types of disruptions encountered, their impact on the portfolio, and the time to response.
Additionally, this round aimed to identify the AHCs and DCs used at Schiphol Airport to manage
the disruptions.

Round 2 focused on four decision-makers who were directly involved in specific cases identified
in the first round. These follow-up interviews provided an in-depth exploration of specific disrup-
tions, enabling the research to delve into how dynamic and AHCs were used in a complementary
manner to manage disruptions.

13



2.2

2.21

Qualitative Data Analysis

Round 1: Initial Interviews

The first round of interviews involved 11 participants and was conducted via Microsoft Teams.
The analysis process unfolded in a series of steps aimed at ensuring the accuracy and depth of
the data. Initially, interviews were recorded with participant consent, and these recordings were
transcribed. The transcripts were reviewed several times to ensure the accuracy and comprehen-
sibility of the data. Afterward, the transcribed interviews were uploaded to Atlas.ti, a qualitative
data analysis software.

The first round of interviews involved 11 participants and was conducted via Microsoft Teams.
The analysis process followed a structured approach to ensure a thorough examination of
the data.

Initially, interviews were recorded with participants’ consent and transcribed. The tran-
scripts were then reviewed multiple times to ensure accuracy and clarity. These transcrip-
tions were uploaded to Atlas.ti, a qualitative data analysis software, for further analysis.

In the initial coding phase, phrases were categorized into components of the theoretical
framework by identifying patterns and meaningful information units. These units were
grouped into categories such as "PPM elements, processes, and goals," "Uncertainty," "Man-
agement approaches," and "Conditions."

A second round of labeling was undertaken to refine the initial categories based on theoret-
ical insights. Words such as "improvised" or "unstructured" were categorized under AHCs,
while terms like "formalized" or "structured" were classified as DCs. This process helped
link the theoretical concepts to the empirical data.

The initial coding and second round of labeling were merged to identify key themes. For
instance, linking the category "management approach" with the term "improvised" led to
the theme of "ad-hoc capability.” This process also revealed patterns in DCs, types of un-
certainty, disruption conditions, and PPM goals and processes.

To ensure the disruptions selected for further analysis are representative and relevant to the
research objectives, a set of criteria based on impact, response time, and uncertainty source
will guide the selection process. Disruptions will be chosen from each of the three uncer-
tainty sources—organizational complexity, single-project disruptions, and environmental
disruptions—to provide a comprehensive view of different challenges faced by the orga-
nization. A second round of interviews was conducted to further explore these selected
disruptions.

2.2.2 Round 2: Follow-up Interviews

The process for the second round of interviews closely followed the structure of the first round.
After transcribing and reviewing the interviews, the focus shifted to analyzing the themes, disrup-

tions,

and their management by applying them to the conditions and uncertainty classifications

established in the first round.

In this round, the identified themes were linked to the specific conditions of the disrup-
tions and their uncertainty classifications. This facilitated the categorization of disruptions

14



based on their type, response time, and patterns, providing a deeper understanding of how
disruptions were managed across varying conditions.

e Next, the application of identified capabilities was explored to assess how they addressed
similar disruptions in different scenarios. This analysis helped identify how both dynamic
and AHCs were used in practice to respond to disruptions.

¢ An additional overview was created, focusing on the conditions of each disruption event,
specifically considering impact, response time, and uncertainty classifications. This pro-
vided further context by organizing the patterns of disruptions under these classifications.

¢ Finally, overarching themes were identified to illustrate the use of a hybrid approach—integrating
DCs and AHCs—across different conditions and uncertainty classifications. These findings
underscored the practical application of this hybrid approach in managing disruptions in
diverse scenarios.

2.2.3 Expert Judgment Session

The expert judgment session aimed to evaluate how DCs and AHCs are applied in managing disrup-
tions within project portfolios across different industries. The session was conducted with seven
participants from various roles within the infrastructure sector, including project management,
project control, and contract advising. Initially, participants were introduced to the approaches
under investigation. They were then presented with five predefined statements, for which they
indicated their level of agreement on a 5-point Likert scale (ranging from Strongly Disagree to
Strongly Agree). After each statement, a group discussion was facilitated to gather insights, along
with real-world examples. Participants were asked to record their input and examples on pro-
vided forms, ensuring a collection of diverse perspectives and practical applications related to
the hybrid approach in managing disruptions.
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3 Literature Review

This literature study begins by exploring the origins and historical development of Project Portfolio
Management (PPM), establishing a baseline for analyzing how dynamic and ad-hoc capabilities
have emerged from traditional PPM approaches. It then examines the key elements and processes
of PPM, with a focus on their interaction with management approaches. As noted in Section
1, increasing uncertainty disrupts PPM, which necessitates an analysis of disruption types and
their impact on management strategies. The study further investigates sources of uncertainty and
disruption characteristics to understand the conditions under which dynamic capabilities (DCs)
and ad-hoc capabilities (AHCs) are adopted. Finally, the literature review explores the potential
of combining these capabilities and summarizes key findings for further analysis.

3.1 Project Portfolio Management

The goal of this section is to provide a foundational understanding of PPM. It begins by tracing
the origins and development of PPM, with a particular focus on its evolution in managing uncer-
tainties. Following this, key processes, elements, and goals of PPM are discussed to establish a
comprehensive context for the study.

3.1.1 Roots of PPM

Over the past seven decades, Project Portfolio Management (PPM) has evolved significantly, be-
coming the crucial link between an organization’s strategy and its projects (Clegg et al., 2018).
The foundation of PPM can be traced back to Harry Markowitz’s financial portfolio theory intro-
duced in 1952, which emphasized optimizing investments and managing risks through diversifi-
cation (Markowitz, 1952). This theory laid the groundwork for PPM by applying similar principles
to project management, focusing on balancing risks, returns, and strategic alignment. During the
1960s and 1970s, the need to manage multiple simultaneous projects efficiently gave rise to early
PPM practices. Techniques like Hardingham'’s simplified model integrated financial practices to
evaluate project proposals while ensuring alignment with business objectives and resource con-
straints (Hardingham, 1970). Due to shrinking market demands, the 1980s saw a growing interest
in improving project selection and monitoring. This period marked the recognition of PPM not
just as a set of tools but as a set of ongoing sequential processes aimed at enhancing resource
efficiency (Cooper, 1981). In the 1990s, PPM evolved into a more comprehensive decision-making
system. Work by Robert Cooper, Elko Kleinschmidt, and Scott Edgett played a crucial role in inte-
grating PPM techniques into new product development (NPD)", thereby improving strategic align-
ment, project selection, and performance (Cooper et al., 1997). Among the most influential devel-
opments was Cooper’s stage-gate model, which structured project processes into defined stages,
followed by decision gates (go/kill) to evaluate project continuation (Cooper, 1990, 1981). This ap-
proach became widely adopted across industries for project selection and monitoring. From the
2010s onward, research has increasingly focused on managing the rising uncertainty and com-
plexity within dynamic organizational environments, further advancing the field of PPM (Hanssen
& Svejvig, 2022).

"NPD refers to the strategic, organizational process through which a new product is developed and brought to the
market (Messina, 2023)
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3.1.2 PPM elements

The Project Management Institute (PMI) defines a project portfolio as "a collection of elements,
such as projects, programs, sub-portfolios, and operations that are grouped to meet strategic busi-
ness objectives" (PMI, 2017, p.3). These elements—projects, programs, and portfolios—form the
building blocks of PPM, each serving a specific purpose within the broader organizational strategy:

A project is "atemporary endeavor designed to deliver a specific service, product, or result." (PMI,
2017, p.3)

A program consists of "multiple related projects managed in a coordinated way to achieve bene-
fits unattainable by managing them individually." (PMI, 2017, p.3)

A portfolio "encompasses a collection of projects, programs, sub-portfolios, and operations man-
aged collectively to align with and achieve strategic objectives.”" (PMI, 2017, p.3)

These elements can be interdependent and often compete for limited resources, requiring a struc-
tured approach to evaluation, prioritization, and alignment with organizational goals (Bible &
Bivins, 2011). Unlike individual projects or programs, portfolios have a longer life cycle, allow-
ing for continual adaptation through the addition, termination, or reorganization of elements as
strategic priorities evolve. Organizations may establish multiple sub-portfolios to address distinct
business units, geographic regions, or functional areas, ensuring flexibility and focus across vari-
ous domains (PMI, 2017). A core function of PPM is to maintain alignment between the portfolio
and the organization’s strategic objectives (Hanssen & Svejvig, 2023). When misalignment occurs,
corrective actions such as adjusting, realigning, or removing projects and programs are required.
PPM serves as a dynamic approach for an organization, ensuring that resources and efforts are
consistently redirected toward alignment with strategic priorities. Figure 3 illustrates how these
components interrelate.

Organizational Strategy

.

[ Sample Portfolio

A B A

Program Program
B1 C
Project Project Project Project Project Project Project Project Operations
1 2 3 S5 L] 7 8 ]

[ Shared R and Stakehold J

‘ Program ‘ ‘ Program l‘ Portfolio

Figure 3: Portfolios, Programs, and Projects, source (PMI, 2017, figure.1.1)
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3.1.3 PPM processes

Managing a project portfolio involves the strategic selection, bundling, and prioritization of projects
to maximize the value generated for the organization (Teller et al., 2012). This process is often de-
scribed as an iterative and sequential cycle, ensuring adaptability to dynamic organizational needs
Bible and Bivins (2011). Bible’s PPM framework outlines five key phases, each encompassing criti-
cal activities to achieve desired outcomes. The first phase, Strategic, establishes the organization’s
overarching mission, vision, goals, and objectives. This strategy serves as the foundation for the
second phase, Project Screening, where proposed projects are evaluated and added to a poten-
tial project list. The third phase, Portfolio Selection, focuses on balancing factors such as strategic
alignment, risks, and resource availability to determine the optimal set of projects. Here, "opti-
mal" refers to achieving maximum value while adhering to strategic priorities. Once the portfolio
is selected, the fourth phase, Implementation, begins. This involves setting up governance struc-
tures, appointing project and program managers, acquiring resources, and defining methodolo-
gies, policies, and regulation standards. This phase also includes continuous monitoring, control-
ling, and evaluating project and portfolio performance to ensure alignment with strategic goals.
Finally, in the fifth phase, Evaluation and Adjustment, ongoing assessment ensures that the port-
folio remains aligned with organizational strategy. Misalignment, such as resource shortages, trig-
gers necessary adjustments within any phase of the process to realign activities with strategic
goals. This framework emphasizes that monitoring and iterative reconsideration are not only re-
quired in the final phase but are integral throughout the entire PPM process. Figure 4 illustrates
these phases and their respective activities, highlighting the dynamic and interconnected nature
of portfolio management.

Strategic Screening Selection Implementation Evaluation
PPM Phase Phase Phase Phase Phase Phase
Define Pre-Screen Align Establish Synthesize
Mission Proposals Projects Governance Benefits /
1 & Roles Performance
Create . Measurements
Develop Business Deéermmte
Vision Cases roject Establish
1 Benefits Structure g‘{;‘;‘eﬁg{%
i & Metrics
Establish ‘ ggigﬁ":e , ! , ‘ Performance
. Goals Criteri 0 Select l 1
Activities riteria Initial Measure Determing
) Portfolio Project Portfoli
Determine Establish ortfolio
Objectives Assumptions l Performance Adjustments
s Analyze & l
i creen Evaluate Implement
Opbr-'s‘;{%es Potential Scenarios Corrective Irgﬂ{:ﬂggt
| Projects Action
Qutput Prioritized Candidate Optimal Portfolio Governance  Portfalio Metrics
Objectives Projects Project Portfolio and Project Metrics and Adjustments
Iteration t ___________ i ___________ ‘I ___________ j ___________ ;'-
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Project Portfolio
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Figure 4: PPM Phases, source (Bible & Bivins, 2011, figure.1.1)
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e PPM integrates the strategic alignment of projects, programs, and portfolios to
achieve organizational objectives.

e It combines elements (projects as temporary efforts, programs as interrelated
groups of projects, and portfolios as collections aligned with strategic goals), pro-
cesses (strategic planning, project screening, portfolio selection, implementation,
and evaluation/adjustment), and goals (resource optimization, strategic adaptabil-
ity, and organizational performance improvement).

e The iterative PPM process continuously monitors performance, adjusts priorities,
and aligns with shifting strategic objectives.

3.2 Dynamic Environments

The previous sections provided a foundation by exploring the core elements and processes of
PPM. However, these elements and processes are frequently disrupted by uncertainties, necessi-
tating adaptive management approaches to maintain portfolio objectives Martinsuo and Geraldi
(2020). This section focuses on investigating disruptions in detail, examining the conditions un-
der which they arise and the sources from which they originate. Understanding these factors is
crucial for identifying effective strategies to manage their impact on PPM.

3.241 Context

As mentioned in Section 1, portfolios operate in an environment characterized by continuous
change and complexity. This dynamic is driven by the interplay between internal organizational
dynamics and external forces (Martinsuo, 2013). Internally, strategic alignment within portfolios,
programs, and projects ensures coherence with organizational goals. However, this alignment is
often challenged by evolving priorities and operational interdependencies. Externally, organiza-
tions interact with factors such as fluctuating market conditions, shifting stakeholder demands,
and regulatory pressures, all of which require management to maintain strategic alignment. For
example, pressure from local governments and advocacy groups opposing the expansion forced
Schiphol to revise its strategy, illustrating how external forces shape project portfolios and vice
versa (van Infrastructuur en Waterstaat, 2024). Conversely, the expansion of Schiphol Airport
significantly affected its surrounding context, including impacts on local livability and heightened
environmental concerns (Oosterlee et al., 2018). These examples underscore the bilateral influ-
ence between organizations and their environments, where internal and external factors can lead
to disruptions.

3.2.2 Disruptions

In PPM literature, disruptions are commonly defined as unexpected events that interfere with
normal operations (Sawik, 2017; Zarghami & Zwikael, 2022). The occurrence of such disruptions
often leads to project delays, cost overruns, and the need for re-planning, adding complexity to
the PPM process (Haghighi & Ghasemi, 2018; Shenoy & Mahanty, 2024). For example, infras-
tructure projects can be significantly delayed when key team members leave, especially if the
projects rely heavily on their expertise (Mahmoudi & Alidoosti, 2022; Zarghami & Zwikael, 2022).
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Disruptions and delays frequently lead to "knock-on" effects, where one event triggers subse-
quent issues, further complicating project outcomes (Eden et al., 2000). Organizations may face
both "sudden disruptions," such as natural disasters or economic shocks, and "creeping disrup-
tions" that develop gradually over time (Usher, 2024). Mahmoudi and Alidoosti (2022, p. 2)
emphasize the need for resilience in PPM, defining it as "an organization’s ability to predict and
respond to sudden disruptions in order to meet its objectives." To achieve this resilience, organi-
zations require not only the capacity to manage known risks but also the ability to respond effec-
tively to unforeseen disruptions that may impact the project portfolio. Martinsuo (2013) highlight
the importance of understanding contextual conditions that influence an organization’s ability to
maintain resilience and adapt effectively to unforeseen events. As disruptions emerge or evolve,
organizations must implement strategies to predict and respond effectively, thereby maintaining
operational continuity (Mahmoudi & Alidoosti, 2022). The ability to anticipate and mitigate the
risks associated with disruptions, whether sudden or creeping, is key to ensuring the successful
delivery of project portfolios in complex and uncertain environments (Te Wu & Ren, 2024).

3.2.3 Conditions

Early detection of disruptions is critical for minimizing their effects and enhancing organizational
resilience (Sheffi, 2015). Disruptions that occur early in a project life cycle allow for greater flex-
ibility in implementing corrective actions, while disruptions that happen later may leave little
room for adjustments and often necessitate quick, decisive actions to avoid further impact. Proac-
tive management approaches, such as building organizational flexibility and maintaining human-
resource spare capacity, are often effective in preparing for known or creeping disruptions (Te Wu
& Ren, 2024). In contrast, sudden disruptions, such as unexpected supplier failures or extreme
weather events, require more reactive strategies. These examples highlight that the application
of different management approaches is influenced by the time available to respond to disruptions.

While timing is a vital factor, the impact of a disruption also influences the management approach.
High-impact disruptions, such as major natural disasters or market disruptions, often require sig-
nificant interventions, such as resource reallocation, project reprioritization, or emergency mea-
sures like extended work hours or additional personnel (Haghighi & Ghasemi, 2018). In contrast,
lower-impact disruptions, though still requiring attention, may be managed with less drastic mea-
sures, such as minor rescheduling or optimizing existing resources (Biedenbach & Miiller, 2012).
The ability to determine the severity of the disruption helps organizations decide on the appro-
priate response. Howick and Eden (2008) highlight the relationship between impact and man-
agement, noting that if a disruption is not addressed promptly, it can lead to "knock-on" effects,
where one event triggers subsequent issues, further complicating and delaying project outcomes
(Eden et al., 2000). Wang et al. (2019) suggest that portfolio managers must adopt a strategic
perspective, taking into account the broader impact of disruptions on multiple projects within
the portfolio. This holistic view allows managers to coordinate their response in a way that mit-
igates the broader consequences of the disruption, ensuring that immediate project needs are
balanced with long-term organizational objectives.

Ultimately, the appropriate approach to manage disruptions in PPM depends on the disruption’s

nature, including impact and timing. By understanding these key factors, organizations can better
tailor their responses to disruptions, improving resilience to uncertainty.
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3.2.4 Sources of uncertainties

These disruptions may emerge from diverse uncertainty sources, each posing unique challenges
to operations and decision-making. External factors, such as weather-related events, or internal
issues, like technical failures or the unexpected departure of a key team member, contribute to
these disruptions (Eden et al., 2000; Zarghami & Zwikael, 2022). Understanding the origins of
these uncertainties is crucial for tailoring strategies to mitigate their impact and maintain portfo-
lio stability. The following section delves into these sources of uncertainty, classifying them and
examining their implications for PPM. The uncertainties are mainly categorized into three sources:
environmental, organizational complexity, and single projects.

Environmental

Various factors such as shifting customer preferences, rapid technological advancements and
changing norms and regulations were highlighted as a significant source of environmental un-
certainty (Korhonen et al., 2014; Petit, 2012; Petit & Hobbs, 2010; Voss & Kock, 2013). The au-
thors indicate that this required frequent scope adjustments caused by the shifting priorities. In
addition, these studies distinguished another environmental uncertainty source driven by exter-
nal factors such as market and technological turbulence. Rapid technological advancements and
changing market conditions formed a significant source of uncertainty for the companies that
were analyzed. These factors caused problems for predicting the future environment in which
the project portfolio operate, thereby challenging its management.

Organizational complexity

Various factors, such as shifting customer preferences, rapid technological advancements, and
changing norms and regulations, were highlighted as significant sources of environmental uncer-
tainty (Korhonen et al., 2014; Petit, 2012; Petit & Hobbs, 2010; Voss & Kock, 2013). The authors
indicate that this required frequent scope adjustments due to shifting priorities. Additionally,
these studies identified another source of environmental uncertainty driven by external factors
such as market and technological turbulence. Rapid technological advancements and changing
market conditions formed a significant source of uncertainty for the companies analyzed. These
factors caused problems in predicting the future environment in which the project portfolio op-
erates, thereby challenging its management.

Single projects

This category refers to uncertainties that arise within individual projects, which can subsequently
impact the overall project portfolio. A significant source of uncertainty within this category is the
variability of project estimates (Petit, 2012; Ward & Chapman, 2003). This variability can relate to
project requirements such as time, budget, or resources and is often driven by factors such as a
lack of clarity in project specifications, communication between stakeholders, or interdependen-
cies between project activities. This source of uncertainty is challenging due to the unpredictabil-
ity of the project environment. Additionally, project-specific risks pose another source of single-
project uncertainty. These might include unplanned technical risks or project scope changes. Such
risks are typically accounted for during portfolio planning but may also emerge unexpectedly dur-
ing project execution (Jerbrant & Gustavsson, 2013; Korhonen et al., 2014; Ward & Chapman,
2003). Finally, unforeseen events represent another single-project source of uncertainty. These
events could either directly disrupt the portfolio or have their impact cascaded through individual
projects (Korhonen et al., 2014; Petit, 2012). As projects within the portfolio are interdependent,
the impact of these uncertainties can lead to significant deviations from the planned schedule,
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budget, or deliverables, potentially affecting the entire portfolio.

These examples demonstrate how different sources of uncertainty disrupt project portfolios. Ta-
ble 2 provides an overview of the uncertainty categories, including sources from the studies and
examples.

Table 2: Uncertainty categories, including sources of studies and examples

Uncertainty Category

Source

Environmental
Market and Technological Tur-
bulence

External Factors

Market Turbulence and Compet-
itive Pressure

Changing Customer Needs

Example

Rapid technological advance-
ments, changing market
conditions

Regulatory changes, economic
downturns

Increased competition,
market entrants

new

Shifting consumer preferences,
evolving client requirements

(Petit & Hobbs, 2010,
p.735), (Petit, 2012,
p.545), (Korhonen et al.,
2014, p.22), (Voss & Kock,
2013, p.85)

(Petit, 2012, p.735), (Pe-
tit, 2012, p.545), (Korho-
nen et al., 2014, p.22)
(Petit, 2012, p.545), (Ko-
rhonen et al., 2014, p.22),
(Voss & Kock, 2013, p.85)
(Petit & Hobbs, 2010,
p.734), (Petit, 2012,
p.545), (Korhonen et al.,
2014, p.22), (Voss & Kock,
2013, p.85)

Organizational Complexity
Changes in Systems, Structures,
and Activities

Portfolio Dynamics

Resource Allocation and Inter-
Project Dependencies

Implementation of new pro-
cesses, restructuring

Portfolio reconfiguration, shift-
ing strategic goals

Conflicts in resource allocation,
resource shortages

(Korhonen et al., 2014,

p.22)
(Petit & Hobbs, 2010,
p.734)
(Petit & Hobbs, 2010,

p.735), (Korhonen et al.,
2014, p.22)

Single Projects
Variability in Project Estimates

Project-Specific Risks

Unforeseen Events and Devia-
tion Management

Changes in time and budget es-
timates, underestimated com-
plexity

Scope creep, technology risks

Unplanned technical issues,

stakeholder conflicts

(Petit, 2012, p.545),
(Ward & Chapman, 2003,
p.100)

(Korhonen et al., 2014,
p.22), (Ward & Chapman,
2003, p.99)

(Petit & Hobbs, 2010,
p.735), (Korhonen et al.,
2014, p.22), (Ward &
Chapman, 2003, p.100)
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e PPM can be challenging due to disruptions occurring in the dynamic environment.
In literature, disruptions are commonly defined as unexpected events that interfere
with normal operations. They disrupt PPM by for example delaying plans, escalating
costs, and requiring strategic revisions. This creates pressure that requires adaptive
responses to maintain strategic alignment.

e Uncertainty refers to the inherent unpredictability and lack of knowledge about fu-
ture conditions that can affect project outcomes. Uncertainty encompasses factors
that cannot be fully anticipated, and it often manifested in decision-making due to
the unpredictability of disruptions.

e These disruptions can arise from three main uncertainty sources: environmental, or-
ganizational complexity, and single-project challenges. Each category demonstrates
how uncertainties impact project portfolio from different perspectives, underscor-
ing the need for tailored management to maintain portfolio stability and strategic
alignment.

e PPM operates under varying conditions, shaped by different levels of response time
and impact. Response time refers to how quickly an organization can identify and
react to disruptions, while impact indicates the severity of these disruptions on or-
ganizational objectives. These two dimensions shape the applicability of different
responses.

3.3 PPM in Dynamic Environments

For organizations to effectively manage disruptions in PPM, readiness for change is essential (Hanssen
& Svejvig, 2023). The ability to adapt to shifting conditions, especially in environments character-
ized by high uncertainty, is critical for maintaining resilience (Mahmoudi & Alidoosti, 2022). As
discussed, disruptions demand different management approaches based on specific conditions
(time to respond and impact). This section explores the various capabilities organizations can
leverage to manage disrupted project portfolios. It examines both dynamic and AHCs. By under-
standing key characteristics of both capabilities, this allows to identify how different approaches
are used in next phases of this research.

3.3.1 Capabilities

To guide organizations in assessing and improving their PPM practices, Hanssen and Svejvig (2023)
analyses the current state of organizations readiness to adapt. The authors encounter a trend in
developing capabilities that enable organizations to cope with fast changing environments. Ca-
pabilities are often understood as 'routines’ that allow organizations to deploy resources and
make informed decisions under uncertain conditions. (Winter, 2003, p.991) defines an organi-
zational capability as "a high-level routine (or collection of routines) that, together with its im-
plementing input flows, confers upon an organization’s management of a set of decision options
for producing significant outputs of a particular type". Amit and Schoemaker (1993, p.35) simi-
larly describe capabilities as “an organization’s capacity to deploy resources, using organizational
processes, to effect a desired end. They are information-based, tangible, or intangible processes
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that are organization-specific and are developed over time through complex interactions among
the organization’s resources.” Mahmoudi and Alidoosti (2022) states that organizations with well-
developed capabilities can better navigate the unpredictable nature of disruptions, ensuring that
their PPM practices remain flexible and resilient.

3.3.2 Dynamic Capabilities

Hanssen and Svejvig (2023) further highlight the evolution of capabilities through the develop-
ment of 'dynamic’ capabilities in organizations, emphasizing their role in adapting to fast-changing
environments. By building dynamic capabilities (DCs) and fostering a readiness for change, orga-
nizations can better align their management strategies to the varying demands posed by disrup-
tions. There are different interpretations of the concept of 'DCs’ when considering the question
of whether the development of DCs is effective for managing project portfolios in highly uncer-
tain, fast-changing environments (Suddab et al., 2020). Some authors state that the development
of DCs is crucial for organizations to adapt in environments characterized by fast-paced changes
(Teece, 2007; Teece et al., 1997). Conversely, Eisenhardt and Martin (2000) contends that while
DCs facilitate adaptation in stable environments, they are less effective in high-velocity contexts.
For this research, the Teece perspective is considered the most appropriate, as it reinforces the
idea that readiness for change is not just about immediate responses but about building sustained
processes that allow for adaptability. Furthermore, this perspective aligns well with Schiphol’s
need to react continuously to shifting conditions and disruptions, enhancing its ability to adapt
to new situations.

Teece (2007) developed a multi-level framework used to structure the micro-foundations of DCs.
This framework has been applied in many studies and will be used in this research to gain a holis-
tic understanding of the most commonly used DC approach, including its micro-foundations at
different levels of PPM. Teece (2007) defined the first level of micro-foundations of DCs as the
underlying elements that enable an organization to effectively sense, filter, and interpret uncer-
tainties, opportunities, and threats, seize them by using decision-making based on selection rules
and protocols, and reconfigure project portfolios to adapt to the changing environment. These
first-level capabilities are conceived as more operational, leading to continuous reconfiguration
and realignment of resources (Petit, 2012). The second-order capabilities lead to transformations,
process improvements, and changes in other organizational aspects impacting PPM. Barbosa and
Carvalho (2023b) investigated the use of DCs from a multilevel perspective, emphasizing the im-
portance of applying DCs through sensing, seizing, and reconfiguration capabilities. To gain a
deeper understanding of how DCs are applied through these capabilities, multiple studies are re-
viewed. This helps establish a solid theoretical foundation for the use and characteristics of DCs,
which is essential for analyzing their application under varying conditions of disruption.

Sensing

Sensing capabilities are crucial for identifying and interpreting environmental changes, enabling
organizations to respond effectively. Killen et al. (2008) advocate for defining specific roles within
the PPM team to continuously monitor and react to emerging changes. These roles involve in-
dividuals or teams actively tracking customer needs, technological developments, and market
trends, which allow the organization to proactively adapt its portfolio (Daniel & Daniel, 2018). Pe-
tit (2012) supports this by emphasizing the need for a system management group responsible for
overseeing technological developments and conducting early-stage product demonstrations to
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gather customer feedback, adjusting project plans accordingly. These strategies aim to increase an
organization’s responsiveness to external changes, which is essential for managing project portfo-
lios in uncertain environments. Continuous monitoring capabilities, as suggested by Biedenbach
and Miiller (2012), include tracking new technologies, market shifts, and competitors’ activities
to identify potential opportunities and threats. This involves active environmental monitoring to
guide decision-making. Petit and Hobbs (2010) highlights the importance of monitoring regula-
tory requirements and compliance needs to ensure alignment between project development and
regulatory standards, especially in highly regulated environments. Additionally, Daniel and Daniel
(2018) suggests that developing dynamic criteria for project prioritization and resource allocation
is necessary to stay agile in changing environments, enabling organizations to balance risks and
rewards effectively. By continuously using and refining sensing capabilities, organizations can stay
ahead of disruptions, ensuring that their project portfolios remain agile and competitive.

Seizing

Seizing capabilities involve capturing the value of sensed opportunities. Biedenbach and Miiller
(2012) emphasize the importance of establishing flexible criteria for project prioritization when
changes occur, ensuring projects align with strategic goals and add value to the organization. This
dynamic capability enables organizations to adapt quickly based on new information. Similarly,
Voss and Kock (2013) focuses on aligning project portfolios with market demands by adapting
them to identified customer needs, ensuring relevance in competitive markets. Petit (2012) dis-
cusses the use of a centralized board that reviews and prioritizes project change requests based
on impact and feasibility, reducing wasted effort and ensuring only critical changes are imple-
mented. By strategically capturing emerging opportunities, organizations can ensure that their
project portfolios consistently align with market demands and maximize value.

Reconfiguration

Several studies have identified reconfiguration capabilities as vital for managing project portfo-
lios in dynamic environments. Killen et al. (2012) studied four portfolios over two years in orga-
nizations with established DCs and identified strategies like adding new projects, creating sub-
portfolios, and terminating existing ones. Similarly, Petit and Hobbs (2010) emphasizes recon-
figuring project portfolios to comply with regulatory changes by adjusting project compositions
and reallocating resources. Daniel and Daniel (2018) also highlights the importance of stopping,
postponing, or reconfiguring projects—including ongoing ones—based on their evolving value to
the organization. Resource reallocation is another key aspect, with Killen et al. (2012) observing
changes in financial and human resource allocations to maintain alignment with portfolio goals
amid environmental changes. They further recommend using resource planning tools to support
PPM. Biedenbach and Miiller (2012) also underscores the role of resource allocation in enhancing
project portfolio performance, finding that optimizing resource distribution in response to chang-
ing market conditions enhances responsiveness to new opportunities. Tools for resource planning
are crucial, as discussed by Martinsuo et al. (2014), who emphasizes their role in helping managers
identify opportunities within the organization and external environment. In line with this, Killen
et al. (2008) and Petit (2012) suggest investing in computer applications that help align resource
data for recurring forecasts. Both studies highlight the importance of regular reviews and data
sharing across the organization to optimize PPM processes. Organizational structure also plays a
significant role in reconfiguration capabilities. Killen et al. (2008) stresses the need to restructure
organizations to elevate PPM activities, while Petit and Hobbs (2010) advocates regularly refining
workflows to manage portfolios effectively. Clegg et al. (2018) concurs, suggesting that organiza-
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tions continuously adapt their structures to support emerging strategies. Effective reconfiguration
capabilities allow organizations to adjust their portfolios, ensure optimal resource allocation, and
align with strategic goals.

Table 3: Dynamic Capabilities in PPM Literature

Capability

Authors

Reconfiguration

Adding new projects, creating sub-
portfolios, terminating projects
Adjusting portfolios to comply with
regulatory changes

Stopping, postponing, reconfiguring
projects

Reallocating financial and human re-
sources

Optimizing resource distribution
based on market trends

Using resource planning tools

Refining organizational structure

and workflows

Killen et al., 2012

Petit and Hobbs, 2010

Daniel and Daniel, 2018
Killen et al., 2012
Biedenbach and Miuiller, 2012
Killen et al., 2008; Petit, 2012

Killen et al., 2008; Petit and Hobbs,
2010; Clegg et al., 2018

Sensing Defining specific roles to monitor Killen et al., 2008; Daniel and
customer needs, technologies, and Daniel, 2018
market trends
Establishing a system management Petit, 2012
group for technological develop-
ments
Continuous monitoring of technolo- Biedenbach and Miiller, 2012; Petit
gies, market shifts, competitors,and and Hobbs, 2010; Daniel and Daniel,
regulatory requirements 2018

Seizing Establishing flexible project prioriti- Biedenbach and Miiller, 2012

zation criteria

Aligning the portfolio with customer
needs and market demands

Centralized board for reviewing and
prioritizing project changes

Voss and Kock, 2013

Petit, 2012

3.3.3 Ad-Hoc capabilities

As mentioned in section 3.3.2, several studies suggest that developing DCs and processes for
adapting to changes can create value and offer competitive advantages, especially in dynamic
environments. However, some researchers question whether using DCs is always the best ap-
proach. Ad hoc approaches were studied as well, which are primarily characterized by their re-
active and flexible decision-making capabilities. This approach is based on the tacit knowledge
and quick judgment of experienced managers, making it highly effective in environments that
demand rapid responses (Hepworth et al., 2017). Tacit knowledge is personal, experience-based
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knowledge that is hard to express or formalize, often shared through social interactions or obser-
vation rather than documentation (Ahern et al., 2014). It includes skills, insights, and intuitions
that individuals acquire over time. AHCs are less dependent on structured processes, allowing for
immediate adjustments to unforeseen challenges without the long preparations typically required
in more systematic approaches (Wang & Wang, 2017). The applicability of AHCs and DCs is heavily
influenced by the level of environmental dynamism an organization encounters. AHCs are partic-
ularly useful in highly volatile and unpredictable settings, where the flexibility and low resource
dependency allow organizations to respond swiftly and effectively without the constraints of pre-
defined processes (Wang & Wang, 2017). In contrast, DCs are more appropriate in moderately
dynamic environments, where changes are significant but occur with some level of predictabil-
ity. These environments benefit from a structured approach that allows organizations to prepare
and adapt without the constant urgency that necessitates an ad-hoc response (Ritala et al., 2016).

This section discussed the use of different capabilities for organizations to manage disruptions
in PPM. The application of DCs is conceived as proactive and requires long-term development
and structured processes. Decision-making is built on sensing and seizing capabilities. These
capabilities enable organizations to systematically reconfigure and transform their operations and
resources to adapt effectively to changing environments. In contrast, AHCs are primarily reactive,
relying on the tacit knowledge of experienced managers to address immediate and unpredictable
challenges. It is unstructured and improvisational, offering rapid, short-term solutions, though
often resulting in temporary changes. Table 4 shows an overview of the key characteristics of
both approaches.

Table 4: Key Characteristics of Ad Hoc vs. Dynamic Capabilities

Key Characteristic Ad Hoc Dynamic

Decision-making Reactive Proactive

Decision-making based on Tacit knowledge of experi- Knowledge by sensing and
enced managers seizing capabilities

Decision-making processes Unstructured and improvisa-  Structured and formalized
tional

Preparation time Short Long

Change Temporary Reconfiguration

3.3.4 Hybrid Approach

Hepworth et al. (2017), Ritala et al. (2016), and Wang and Wang (2017) collectively suggest that
ad hoc approaches could complement DCs in complex environments. Ritala et al. (2016) highlight
the need for hybrid approaches, combining ad hoc problem-solving with DCs, which can enhance
adaptability and flexibility. Wang and Wang (2017) support this by suggesting that integrating
DCs and ad hoc processes could provide a more holistic approach to strategic change. Jerbrant
and Gustavsson (2013) emphasizes the importance of balancing flexibility and structure, highlight-
ing that effective portfolio management requires integrating improvisational practices with more
formalized DCs to manage uncertainty. Integrating both AHCs and DCs can potentially provide
positive outcomes, particularly when problems within the project portfolio are complex and can
be segmented into familiar and unfamiliar categories. A hybrid approach enables organizations
to use structured DCs to manage predictable aspects of their projects while leveraging the agility
of AHCs for unexpected or unique challenges (Jerbrant & Gustavsson, 2013). This could allow for
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greater flexibility and responsiveness and also provide a more comprehensive approach to re-
source allocation and decision-making.

¢ The importance of developing capabilities that help organizations cope with rapid
changes and disruptions is emphasized. Capabilities are defined as high-level rou-
tines that enable organizations to deploy resources and make informed decisions
under uncertain conditions.

¢ Ad-Hoc Capabilities: These refer to immediate, flexible, and reactive responses that
rely onintuition and experience, rather than formalized processes. They are typically
temporary and do not require significant changes to the project portfolio.

e Dynamic Capabilities: These capabilities involve a long preparation time, struc-
tured decision-making, and routines to sense, seize, reconfigure, and transform the
project portfolio strategically. They are categorized into:

- Sensing capabilities: Organizational processes and tools that allow an organi-
zation to detect, monitor, and interpret changes, trends, and signals in both
the internal and external environment.

- Seizing capabilities: Organizational processes and actions that translate in-
sights from sensing capabilities into concrete actions aimed at capturing op-
portunities.

- Reconfiguration capabilities: Organizational processes that enable organiza-
tions to adjust structures and adapt strategies to maintain alignment with
changing conditions.

¢ Integrating ad hoc methods with dynamic capabilities offers a hybrid approach
that enhances flexibility and adaptability in managing project portfolios under un-
certainty. Ad-hoc responses provide agility for unforeseen challenges, while dy-
namic capabilities ensure strategic, long-term planning. However, further research
is needed to explore this approach'’s practical application fully.
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4 Background and Context Schiphol Airport

In project portfolio management (PPM), mission, vision, goals, and objectives form the hierar-
chical structure that aligns projects with an organization’s overarching strategy. PPM structure at
Schiphol is designed to strategically align projects with the airport’s long-term vision while ensur-
ing adaptability and efficient resource management. Schiphol divides it's PPM process into two
phases: strategic and tactical phase.

4.1 Strategic phase

Schiphol'’s strategic phase establishes the foundational direction for its project portfolio by align-
ing it with the organization’s mission, which defines its core purpose and reason for existence.
The mission acts as the cornerstone for all strategic decisions, including those made within the
PPM framework, ensuring that the projects supports Schiphol’s overarching portfolio goals.

Schiphol’s mission: "Royal Schiphol Group exists to connect your world, by orchestrating inspiring
journeys and building connections for passengers and other stakeholders. As part of this ambition,
we are transitioning into an airport that will act as a front runner in sustainability."

To guide its mission and provide long-term direction, Schiphol developed a 'Masterplan,’ articu-
lating a vision for 2050. To ensure this vision is implemented in a SMART (specific, measurable,
achievable, relevant, and time-bound) manner, Schiphol identified six strategic pillars: Quality
of Network, Quality of Life, Quality of Work, Quality of Service, Safety, and Robust Organiza-
tion. These pillars are supported by Total Performance Indicators (TPIs), which measure progress
through metrics such as the number of intercontinental destinations (Quality of Network), CO2
reduction and reputation score (Quality of Life), employee satisfaction (Quality of Work), on-time
performance and NPS (Quality of Service), safety performance (Safety), and return on equity (Ro-
bust Organization). To bridge the gap between the long-term vision of the Masterplan and action-
able projects, Schiphol created a 10-year 'Midterm Plan’ (MTP), which defines strategic priorities
and goals for the next decade. For instance, the MTP outlines steps to achieve Schiphol’s am-
bition of becoming the world’s most sustainable airport, including operating zero-emissions and
zero-waste airports by 2030, contributing 14% sustainable aviation fuel by 2030, and improving
the balance between communities and airports through reduced noise and improved air qual-
ity. To operationalize these goals, Schiphol maintains a Total Project List (TPL), which includes
all initiatives, projects, and programs to be executed within five years. This list is structured into
four spatially focused programs—Terminal, Airside, Baggage, and Landside—to ensure spatial and
temporal feasibility in delivering the airport’s vision.
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Figure 5: PPM structure Schiphol, source: author

4.2 Tactical Phase
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5 Disruptions and Capabilities applied at Schiphol Airport

5.1 Data Collection and Analysis round 1

As mentioned in Section 2, this research consists of two rounds of interviews. The first round aims
to collect data on how disruptions impact Schiphol’s project portfolio and the capabilities (both
ad-hoc and dynamic) used to address these disruptions. A total of 11 semi-structured interviews
were conducted for this round. The second round involves 4 additional semi-structured inter-
views, aimed at exploring how both ad-hoc and dynamic capabilities were used in a combined
approach.

Table 5 provides an overview of the interview participant sample for this research. The partici-
pants represent a broad range of roles, from high-portfolio-level decision-makers (e.g., Program
Lead, Cluster Lead, Airport Development Program Owner) to low-portfolio-level participants (e.g.,
Project Manager, Work Security Advisor, Main Contractor). This diversity ensures insights are
gathered from strategic, tactical, and operational levels, offering a comprehensive understand-
ing of the disruptions and capabilities applied at Schiphol. For the follow-up interviews, specific
decision-makers mentioned during the first round were selected based on their involvement in
the decision-making process during the disruptions.

Table 5: Participants of the Interviews by Role and Round

Role Number of Participants | Round(s) of Interview
Program Lead 1 Round 1
Airport Development Programme Owner | 1 Round 1
Cluster Lead 1 Round 1and 2
Cluster Manager 1 Round 1
Project Lead 1 Round 1
Senior Project Manager 1 Round 1
Project Manager 1 Round 1and 2
Project Client 1 Round 1and 2
Work Advisor 1 Round 1

Work Security Advisor 1 Round 1
Resource Coordinator 1 Round 1 and 2
Main Contractor 1 Round 1
Reliability Engineer 1 Round 1
Manager Realisation 1 Round 2

The method used to analyze the data obtained from the interviews is explained in Section 2. After
completing steps 1-3, the initial coding aimed to categorize interview phrases into components of
the theoretical framework in order to identify patterns. This included 'Capabilities, 'Conditions,’
and 'Uncertainty Sources.’ As the literature study provided insight into classifications of these
labels, the second round of labeling involved assigning terms related to the determined charac-
teristics of AHCs and DCs, different sources of uncertainties, impact levels, and response time
levels. After this was done for all 11 interviews, the initial coding labels and second round labels
were merged to identify patterns and themes. These themes led to the identification of different
AHCs and DCs, as well as various disruptions, categorized according to the sources of uncertainty.
Finally, labels referring to time and impact-specific indications were used to determine different
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impact levels and response time levels, which were then used for selecting disruptions for further
analysis. Overall, data from the literature study and the data collected through semi-structured
interviews were used in a qualitative analysis to identify AHCs, DCs, and disruptions (including
impact levels and response time) at Schiphol Airport. These insights were then used to select five
disruptions for further analysis.

5.2 Disruptions at Schiphol

7

This section elaborates on the disruptions identified at Schiphol Airport through Interview
Round 1, categorized into three primary sources:

¢ Environmental Uncertainties: External, dynamic, and unpredictable factors affect-
ing the broader operating environment.

¢ Organizational Complexities: Internal interdependencies, structural adjustments,
and competing priorities that require portfolio adaptation.

¢ Single-Project: Project-specific, localized disruptions with potential ripple effects
across the portfolio.

5.2.1 Single Project

Three disruptions from single-project uncertainty were identified: variability in project estimates,
unforeseen weather events and unforeseen contamination.

Variability in Project Estimates

This page is intentionally left blank.
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Unforeseen events

Unforeseen events significantly disrupt individual projects within Schiphol’s portfolio. Two types
have been identified: adverse weather conditions and unexpected soil discoveries. Both have
substantial impacts on project planning, resources, and timelines.

Adverse Weather Conditions

Adverse weather conditions are a recurring risk in runway maintenance projects, often causing de-
lays and operational challenges. As noted in Interview 1.12.85, "Every year, we deal with projects
that are delayed due to adverse weather conditions." Severe weather, such as prolonged rain-
fall, can hinder critical tasks like applying runway markings, leading to project overruns despite
tight schedules that account for some weather risks. For instance, a maintenance project on Run-
way 1860 experienced significant delays due to rain, which triggered cascading effects across the
broader project portfolio. As described in Interview 5.50, "Bad weather conditions caused the
project to be delivered later than planned. The adjustment in the Integrated Project Planning
(IPW?) subsequently triggered a chain reaction, delaying the start of other projects." Delays in crit-
ical infrastructure, such as runways, exacerbate these issues, causing operational inefficiencies,
increased congestion, and financial impacts. Interview 23.12.111 highlights the consequences: "If
a runway is not ready, more flights will need to be accommodated elsewhere. This can lead to
increased congestion and delays, potentially causing financial impacts as well."

Unexpected Soil Discoveries

Soil discoveries, such as contamination or unrecorded underground infrastructure, also signifi-
cantly disrupt project timelines. These findings often require immediate adjustments to project
plans and additional resources, leading to delays and cost overruns. One example is the unex-
pected discovery of soil contamination during an investigation: "We encountered glycol contami-
nation. It had to be remediated, and a plan approved by the regulatory authority. Normally, this
procedure takes eight weeks, but it wasn't feasible within the planned start time." (Interview 3.10).
Similarly, unrecorded underground infrastructure can force major changes to project execution:
"Discoveries related to underground cables, pipelines require executing plans in more phases, ex-
tending project timelines." (Interview 1.3.20). These unexpected findings increase demand for re-
sources, such as additional scheduling or security supervision, and often extend project timelines.

Table 6: Single Project Uncertainty and Disruptions

Disruption Phrases

Variability in Project Estimates Table 31, Appendix A
Unforeseen Event - Weather Table 32, 33, and 34, Appendix A
Unforeseen Event - Soil Discovery Table 35, Appendix A

5.2.2 Organizational Complexity

Five disruptions from organizational complexity were identified: scarce resources (CSHI, Security
Lanes and Personnel), Portfolio Dynamics and Strategic shifts.

2Tool that Schiphol uses to align planning, resources, and stakeholder collaboration
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Scarce Resources

Resource scarcity, particularly in skilled labor and operational roles, has been a recurring disrup-
tion for Schiphol’s project portfolio. These constraints—amplified by external factors like the
COVID-19 pandemic and ongoing labor market challenges—affect project timelines, create bot-
tlenecks, and increase operational uncertainty.

Scarce Resource: CSHI

This part is intentionally left blank.

Scarce Resource: Security Personnel

Security personnel shortages, exacerbated by Schiphol’s downsizing during the COVID-19 pan-
demic, caused widespread disruptions across passenger operations and project execution. Fol-
lowing 2020 budget cuts, many staff were laid off and not rehired due to aviation’s perceived
instability. When passenger numbers surged to 5.2 million in June 2022, the airport faced severe
bottlenecks, with long queues leading to 15% of flights canceled, 83% delayed, and reputation
damage from negative media coverage and a drop in customer satisfaction (Group, 2022; Royal
Schiphol Group, 2023; Strategy&, 2023). The shortages also impacted Airside operations, where
security staff managed restricted access. Reassignments to maintain these checkpoints caused
cascading delays, including up to 3-hour waits for vehicles and personnel, which disrupted ongo-
ing and planned projects: "If security personnel are at checkpoints, they can’t process passengers"
(Interview 20.2.5). Overall, the impact of the security resource was significant:"During the 2022
summer, with all the security shortages and long queues, everyone suddenly started flying again.
That turned out to be the worst summer Schiphol had ever experienced"(20.2.5).

Scarce Resource: Security Lanes

This part is intentionally left blank.
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Portfolio Dynamics

Portfolio dynamics significantly impact Schiphol’s ability to manage its project portfolio. The addi-
tion or reprioritization of projects introduces an additional layer of unpredictability that requires
adjustment. High-value initiatives may be delayed or cause lower-priority projects to be can-
celed: "Adding projects might require dropping others planned for the next five years" (Interview
2.18.77). Interviews mention one example where an Airside project, initially kept out of the 2026
portfolio, faced reconsideration during reviews, leading to its reinstatement into the portfolio.
The decision-making process spanned over three months, disrupting planning and resource allo-
cation. This delay highlighted the cascading effects of portfolio adjustments, particularly when
reviews and decisions extend beyond expected timelines.

Strategic Shifts

Strategic shifts at Schiphol, driven by executive directives, regulatory demands, or external pres-
sures, significantly disrupt the project portfolio through sudden reprioritizations and resource
reallocations. Poor air quality at Schiphol’s Airside platform, caused by emissions from Auxiliary
Power Units (APUs) and diesel engines, exemplifies such disruptions. Regulatory intervention
from the Human Environment and Transport Inspectorate (ILT) revealed excessive APU use, man-
dating an urgent action plan to improve working conditions by March 2023. Non-compliance
risked penalties of €50,000 per violation and the closure of critical airport sections, threaten-
ing operational capacity: "That would have meant shutting down part of our airport" (Interview
20.18.58). These adjustments created bottlenecks, reducing gate availability and limiting the num-
ber of aircraft that could be serviced, thereby impacting flight schedules and overall operational
efficiency.

This part is intentionally left blank.

Table 7: Organizational Complexity and Disruptions

Disruption Phrases

Strategic Shifts Table 36, 37 and 38, Appendix A
Portfolio Dynamics Table 39, Appendix A

Resource Shortage - CSHI Personnel Table 40, Appendix A

Resource Shortage - Security Personnel Table 41, and 42, Appendix A
Resource Shortage - Lane Capacity Table 43, 44, and 45, Appendix A
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5.2.3 Environmental Uncertainty

Three disruptions stemming from environmental uncertainty were identified: external factors
(COVID-19 and Ukraine War) and changing customer needs.

External Factor

External Factor: COVID-19

The COVID-19 pandemic severely disrupted Schiphol Airport, with passenger numbers dropping
by 70.9% compared to 2019, leading to a dramatic decline in daily flights from 1,400 to fewer
than 200 during the lockdown (Figure 19, Appendix C.3). This caused a shift from a €355 million
profit in 2019 to a €563 million loss in 2020 (Figure 20, Appendix C.3). Interviewees highlighted
the COVID-19 crisis as the most disruptive event: “In the past five years, both global and national
events have impacted our project portfolio. The most obvious and impactful of these was the
COVID-19 crisis.” To respond, Schiphol reduced its project budget from €1 billion to €800 million
over two years, focusing on cutting cash outflows by 20%. This rapid reconfiguration, occurring
between March and June 2020, involved urgent decisions amidst severe workforce shortages and
resource constraints, emphasizing the need for swift adaptation to an unprecedented situation.

External Factor: Ukraine War

The war in Ukraine offers another example of how external factors strain project portfolios. Dis-
rupted supply chains and increased costs for raw materials necessitated constant reassessments
of financial planning and project budgets. Furthermore, the war’s impact on oil and gas prices
significantly drove up material costs, challenging project viability and requiring adaptability in lo-
gistical arrangements. “The war in Ukraine broke out unexpectedly between Russia and Ukraine,
causing major disruptions for suppliers. Delivery times became uncertain, and logistical routes
were no longer reliable. This also affected prices; oil and gas became extremely expensive, which
translated into higher costs for raw materials. As a result, contractors had to adjust their prices,
creating significant uncertainty for our project portfolio.” (Interview 8.3.26)

Changing Customer Needs

Changing customer needs, particularly from airlines, introduced additional environmental uncer-
tainty at Schiphol. Airlines strategically align with Schiphol when making major decisions, such as
purchasing larger aircraft, which require significant adjustments to infrastructure. For instance,
when airlines acquire larger planes, Schiphol must ensure there are sufficient parking spaces,
compatible taxiways, and operational facilities to accommodate them. These adjustments are not
short-term considerations; aircraft remain in use for approximately 25 years, and corresponding
infrastructure changes, like terminals or runways, often have lifespans of 50 and 15 years, respec-
tively. This dynamic requires Schiphol to prepare for varying levels of passenger and fleet growth.
However, unexpected shifts in customer needs can disrupt long-term plans and require rapid ad-
justments. The long-term nature of infrastructure investments means that sudden changes, such
as unexpected fleet upgrades by airlines, require Schiphol to proactively revise project priorities.
“We know which planes are coming because airlines, our largest customers, strategically coor-
dinate with us. If they buy larger aircraft, we must ensure there are enough parking spaces.”
(Interview 2.9.44)
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Table 8: Environmental Uncertainty and Disruptions

Disruption Phrases

External Factors - COVID-19 Table 46, 47, and 48, Appendix A
External Factors - War in Ukraine Table 49, Appendix A

Changing Customer Needs Table 50, Appendix A

5.2.4 Impact and Response time

The goal of this section is to provide a clear understanding of the conditions under which the dis-
ruptions impact Schiphol Airport. Each disruption was analyzed for impact and response time, fo-
cusing exclusively on the information available in the interview phrases. Where no explicit timing
or impact was stated, similar disruptions were used to draw logical conclusions based on context.
Impact refers to the degree of disruption caused to Schiphol’s operations, project portfolio, or
strategic objectives. Response time refers to the time available between detecting the disruption
and when the impact of the disruption becomes visible.

Each phrase was analyzed to extract information about the disruption’s impact and response time.
Specific phrases like "immediate fixes," "within two months," or "15-year runway planning" were
directly tied to their respective timing scales. For ambiguous cases, similar disruptions or contex-
tual information (e.g., complexity, scope) informed categorization. For instance, resource short-
ages requiring year-long fixes were categorized as mid-term, while project shifts responding to
weather changes fell under immediate. This resulted in a five-point time and impact scale as
shown in Tables 9 and 10. The phrases are categorized for each disruption and shown in Tables 51
- 59, Appendix A.

Table 9: Impact Levels

Level Description
High Portfolio-wide disruption directly affecting the airport’s opera-
tionality.

Medium-High | Significant disruptions that create delays for multiple projects
across the portfolio.

Medium Moderate disruptions without portfolio-wide implications.
Medium-Low | Minor disruptions without portfolio-wide implications.
Low Small disruptions contained within one independent project.
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Table 10: Response Times

Response Time

Description

Immediate Detected during the execution phase or with no lead time before
impact.

Short-Term Detected within up to 2 months before impact.

Mid-Term Detected more than 2 months and up to 6 months before impact.

Intermediate-Term

Detected more than 6 months and up to 1 year before impact.

Long-Term

Detected more than 1 year before impact.

The response time and impact levels identified are visualized in a graph presented in Figure 6.
The X-axis represents the impact level, ranging from low to high, while the Y-axis denotes the
response time, spanning from immediate to long-term. These insights will be used for selecting
the disruptions for further analysis.
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Figure 6: Urgency Matrix, source: author
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Appendix A, Table 60, show an overview of the disruption’s impact levels and response times

including explanation.
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5.3 Capabilities applied at Schiphol Airport

This section elaborates on the capabilities applied at Schiphol Airport to manage disrup-
tions, focusing on two key types:

¢ Dynamic Capabilities: Long-term, structured approaches to sense, seize, and recon-
figure the project portfolio strategically.

e Ad-Hoc Capabilities: Immediate, flexible, and reactive responses that rely on intu-
ition and experience, rather than formalized processes.

The data analysis of the interviews conducted in round 1, resulted in 24 different capabil-
ities identified. The subsections describe AHC’s (3), and DC'’s (21). For DC’s, subcategories
(sensing, seizing and reconfiguration) are (bold) and specific capabilities are (italics).

5.3.1 Dynamic Capabilities

This research identified 21 distinct dynamic capabilities (DCs).

Dynamic Sensing Capabilities Three key dynamic sensing capabilities were identified: Tracking
Resource Demand and Supply by Resource Coordinator, Explicit Knowledge Gathering, and Track-
ing Operational and Legal Compliance. This section elaborates on their application at Schiphol.

Tracking Resource Demand and Supply by Resource Coordinator

Schiphol actively tracks the demand and supply of human resources across the entire project
portfolio to assess feasibility and flag potential resource gaps early in the process. This proac-
tive approach allows Schiphol to make informed adjustments and avoid bottlenecks by ensuring
resources align with project demands. This is achieved through the establishment of the role of
a Resource Coordinator. This role is pivotal in managing Schiphol’s critical resources for Airside
projects, ensuring demand and supply are balanced over a two-year horizon. The focus is on four
essential resources: CSHI (Critical Systems Health Inspection) specialists, ASE supervisors, secu-
rity personnel, and physical lane capacity for construction traffic. Table 11 provides an overview
of the capabilities of this sensing mechanism.

Table 11: Tracking Resource Demand and Supply by Resource Coordinator

Mechanism Details

Resource Coordi- Established role to identify and address resource supply and demand
nator across the portfolio

Interviews 3.23, 4.8.79, 10.9.22, 1.10.72, 22.2.9, 6.6.25 (Table 61, Appendix B)

Explicit knowledge gathering

Schiphol employs advanced sensing capabilities to gather explicit knowledge about resource avail-
ability, enabling more effective resource management. As highlighted in Interview 4.40.1, "This
helps us make proactive decisions and allocate our resources more efficiently." Forecast simula-
tion models predict resource demand and identify potential bottlenecks, such as security lane
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capacity during peak project periods at Airside. These models provide a dynamic, data-driven
view of resource fluctuations: "This allows us to address challenges before they become signifi-
cant problems" (Interview 4.41.1). To gain this explicit knowledge, Schiphol integrates live moni-
toring to validate and refine forecasts. For example, real-time data on security lane capacity and
processing times is collected at checkpoints, ensuring forecast accuracy and detecting inefficien-
cies. Additionally, the number of supervisors deployed for projects is monitored and compared to
forecasts, identifying over-allocations that indicate inefficiencies in resource planning. This cre-
ates a continuous feedback loop that improves resource management by validating assumptions
and optimizing allocation: "It gives us the opportunity to adjust and make better use of scarce
resources." (Interview 4.41.2). Table 12 provides an overview of the abilities of such a sensing ca-
pability.

Table 12: Explicit Knowledge Gathering

Mechanism Details

Explicit Knowledge Schiphol gathers explicit knowledge through forecast simulation models
Gathering and live monitoring systems.

Interviews 22.3.12, 4.40.1, 4.40.2, 4.40.3 (Table 62, Appendix B)

Tracking Operational and Legal Compliance

Schiphol operates under strict legal and operational constraints, necessitating proactive planning
and continuous assessment to ensure compliance and efficiency. Legal requirements, such as
adherence to EASA (European Union Aviation Safety Agency) regulations®, mandate high safety,
operational, and environmental standards. Non-compliance risks, including fines or closures, are
mitigated through ongoing monitoring and alignment with regulatory standards. Operational con-
straints require early planning to maintain flow, capacity, and safety. For instance, Schiphol limits
the number of VOPS (Vehicle and Operational Parking Spaces) that can be out of operation at any
time, minimizing impacts on on-time performance (OTP) and operations: “It has been agreed with
various stakeholders that you can only take a maximum of four VOPS out of operation during this
period” (Interview 11.16.30). During large-scale projects, temporary measures, such as establishing
alternative VOPS or taxi routes, help maintain continuity and reduce disruptions. By integrating
these legal and operational considerations into project portfolio management, Schiphol aims to
balance regulatory adherence with operational efficiency to minimize disruptions and maintain
safety standards.

Table 13: Tracking Operational and Legal Compliance

Mechanism Details

Tracking  Opera- Process that tracks operational and legal requirements to ensure com-
tional and Legal pliance.
Compliance

Interviews 11.16.30, 10.12.34 (Table 63, Appendix B)

3Encompasses all aspects of aviation safety, ensuring compliance with the applicable Standards and Recommended
Practices.
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This subsection elaborated on the dynamic sensing capabilities applied at Schiphol Airport
to manage disruptions, focusing on:

¢ Sensing capabilities (DC) include Tracking Resource Demand and Supply by Resource
Coordinator, Explicit Knowledge Gathering using Forecasting Models, and Tracking
Operational and Legal Compliance.

Dynamic Seizing capabilities

A seizing capability refers to the processes, tools, or structures that enable an organization to cap-
italize on identified opportunities or address disruptions effectively. Based on the analysis, this
research identified six different dynamic seizing capabilities. This section elaborates on its appli-
cation at Schiphol, and how it relates to the sensing capabilities.

Central Planning Tool

Schiphol uses dynamic capabilities to manage resource constraints, notably through the Integrale
Planning Werken (IPW) tool, which supports long-term planning and oversight. The IPW integrates
resource, operational, legal, and customer requirements into a cohesive system, allowing Schiphol
to adapt to disruptions and shifting priorities. It plays a key role in assessing the impact of project
decisions on the broader portfolio: "If the projects had gone ahead, it would likely have impacted
other projects, necessitating changes to the IPW" (Interview 20.7.23). This proactive approach
ensures that project execution does not compromise overall feasibility. Collaboration between the
IPW planner, Resource Coordinator, and project managers further strengthens this process: "We
are frequently in contact with the IPW planner who creates the IPW, and the Resource Coordinator
stays well-informed because they have regular communication" (Interview 20.7.23). By using tools
like the IPW, Schiphol aims to manage project adjustments and disruptions. Table 14 provides an
overview of this seizing capability.

Table 14: Central Planning Tool: Integrated Planning Workspace (IPW)

Mechanism Details

Integrated Planning The IPW integrates resource, operational, legal, and customer re-
Workspace (IPW) quirements into a cohesive planning system.

Interviews 7.18.85, 20.7.23 (Table 64, Appendix B)

Airport Development Team

To stay competitive and respond to evolving customer needs, Schiphol actively monitors techno-
logical advancements both internally and externally. The Airport Development Team (ADT) aligns
strategy, stakeholder needs, and operational demands with market and technological trends. By
studying market developments and project-specific needs, the ADT anticipates challenges and
opportunities to future-proof Schiphol’s infrastructure. They translate these insights into area
visions, roadmaps, and development portfolios that guide the airport’s growth. Engaging stake-
holders to define project value cases ensures alignment with strategic objectives. By updating
the Medium Term Plan (MTP) periodically, the team adapts to shifting demands and regulatory
requirements. For example, sustainability is integrated into planning to meet long-term environ-
mental goals. Through such capabilities, the ADT aims to remain competitive by incorporating
market insights, stakeholder needs, and sustainability objectives into forward-thinking, cohesive
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plans. Table 15 provides an overview of this seizing capability.

Table 15: Airport Development Team

Mechanism Details

Airport Development Monitor emerging trends.
Team

Interviews Airport Development Team Insights: Figure 21

Capital Life Cycle Process (CLP)

This part is intentionally left blank.

Link to Sensing capabilities

Schiphol’s sensing capabilities, including resource, compliance, and trend monitoring, inform the
CLP. The Resource Coordinator identifies gaps early, ensuring feasibility in decision-gate evalua-
tions. Legal and operational requirements, such as VOPS limits and parking needs, ensure compli-
ance. These insights help prioritize initiatives aligned with strategic goals, minimizing disruptions.
Table 16 provides an overview of this seizing capability.

Table 16: Capital Lifecycle Process (CLP)

Mechanism Details

CLP The CLP is a structured decision-making process at Schiphol that evalu-
ates and prioritizes investment initiatives.

Interviews 20.20.64, 2.8.41, 1.1.6, 2.1.3, 2.2.11, 2.3.15, 2.5.26 (Table 65, Appendix B)

Escalation Process through Project Portfolio Boards

This part is intentionally left blank.
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Link to Sensing capabilities

Schiphol’s escalation process is linked to its sensing capabilities. Real-time insights from the Re-
source Coordinator detect resource disruptions (e.g., CSHI or security shortages), triggering es-
calation to the relevant board. The IPW links sensing and seizing capabilities by updating project
data on disruptions or new resource needs, guiding escalation levels, such as when VOPS limits
are exceeded. Table 17 provides an overview of this seizing capability.

Table 17: Escalation Process through Project Portfolio Boards

Mechanism Details

Escalation Process A structured decision-making process to escalate disruptions to the ap-
propriate decision-making levels.

Interviews 3.4, 3.8, 4.5.40, 8.8.61, 11.19.37 (Table 66, Appendix B)

Scenario Planning based on Predetermined Prioritization Criteria

Schiphol’s scenario-based decision-making reduces reliance on ad hoc actions, as highlighted in
Interview 3.34: "We want to avoid ad hoc actions as much as possible. In the past, we relied
on them more often, but now we build scenarios." These scenarios are based on analyses of
constraints like resource limitations, regulatory requirements, and project interdependencies. For
instance, during the 2022 security capacity issue, project priorities were set by evaluating fixed
capacity and operational needs: "This allowed us to generate and prioritize project combinations
based on constraints like regulations and dependencies" (Interview 4.7.62). Each scenario includes
a preferred option, following a standardized methodology: "You must present a scenario analysis
with a preferred option. That is a standard method" (Interview 5.55). This ensures decisions align
with strategic goals while addressing operational challenges. Scenarios also clarify impacts: "The
scenarios calculated with operations are well-developed, providing better insight into the impact
of decisions" (Interview 23.9.77).

This part is intentionally left blank.
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Link to Sensing capabilities

Schiphol’s sensing capabilities drive scenario analysis with real-time data. The Resource Coordina-
tor identifies resource gaps, feeding insights into scenario planning for adjustments like reschedul-
ing or resource reallocation. The IPW tool dynamically updates project dependencies and needs,
while the Airport Development Team identifies trends to guide long-term scenarios. This integra-
tion aims to ensure proactive, aligned responses. Table 18 provides an overview of this seizing
capability.

Table 18: Scenario Analysis based on Predetermined Prioritization Criteria

Mechanism Details

Scenario analysis Schiphol consistently develops scenarios that are used for
decision-making.

Interviews 3.34, 4.7.62, 5.55, 23.2.11, 23.9.77, (Table 67, Appendix B)

Lessons Learned

Schiphol uses lessons learned to adapt strategies and improve project management. By docu-
menting issues and analyzing root causes, the organization identifies risks and integrates pre-
ventive measures into future planning. Each project tracks problems like resource shortages and
determines ways to avoid them: "If there’s an issue, like a resource shortage, we analyze it and
determine how to avoid it in the future" (Interview 3.42). Lessons learned are reviewed at project
completion and shared across teams, promoting knowledge transfer and preventing repeat mis-
takes. This process informs decisions with insights from past projects, benchmarks, and mar-
ket trends: "We are a risk-driven organization that shapes policy and strategy based on lessons
learned" (Interview 8.7.48). Standardized reports ensure consistent documentation, creating a
feedback loop that strengthens processes and enhances efficiency.

Link to Sensing capabilities

Schiphol incorporates lessons learned into its sensing capabilities to proactively manage disrup-
tions. Standardized reports identify patterns, refine tools like the IPW, and anticipate challenges
such as resource shortages. Shared insights drive continuous improvement, enabling early dis-
ruption detection and data-driven adjustments. Table 19 provides an overview of this seizing ca-
pability.

Table 19: Lessons Learned

Mechanism Details

Lessons Learned Schiphol systematically documents and shares lessons learned from
completed projects.

Interviews 3.42, 8.7.48, 5.60 (Table 68, Appendix B)
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This subsection elaborated on the dynamic seizing capabilities applied at Schiphol Airport
to manage disruptions, focusing on:

¢ Seizing capabilities (DC) involve tools, roles and processes such as the Central Plan-
ning Tool (CPT), the Airport Development Team (ADT), the Capital Life Cycle Process
(CLP), escalation processes via PPM boards, scenario analysis informed by predeter-
mined prioritization, and lessons learned.

Dynamic Reconfiguration capabilities

A reconfiguration capability refers to the processes, tools, or systems that enable an organiza-
tion to adapt and realign its resources, structures, or strategies in response to evolving conditions
or disruptions. Based on the analysis, this research identified 8 different dynamic reconfigura-
tion capabilities: Adjust Planning, Reallocate Resources, Collaboration with Contractors, Planning
Buffers and Margins, Workforce Optimization, Terminate or Postpone Projects, Add Project to
Portfolio, and Acceptance of Risk as a Collective Decision. This section elaborates on its applica-
tion at Schiphol.

Adjust Planning

Schiphol utilizes reconfiguration capabilities to address constraints by adjusting project timelines
and shifting workloads to reduce bottlenecks. This involves collaboration across stakeholders
to identify high-demand periods and optimize resource allocation. For example, rescheduling
projects from peak to low-peak periods reduces pressure on resources like security checkpoints.
As noted in Interview 3.23, "We come together to discuss possibilities, such as shifting projects or
adjusting schedules.” This approach ensures better coordination and minimizes disruptions while
maintaining portfolio progress. Table 20 provides an overview of this reconfiguration capability.

Table 20: Adjust Planning

Mechanism Details
Adjust Planning Reconfigure project and portfolio timelines.
Interviews 3.23,19.80, 4.9.96, 4.12.119, 11.10.24 (Table 69, Appendix B)

Reallocate Resources

Schiphol addresses resource constraints by reallocating resources between projects, redistribut-
ing personnel or equipment to manage immediate shortages. This method often involves intuitive
decision-making based on urgency and project needs. For smaller gaps, minor adjustments can be
made, as noted in Interview 4.12.119: "There are intuitive margins on how much we can accommo-
date by tweaking schedules or rosters." For larger gaps, projects may be scaled down or delayed to
prioritize critical resources: "If we need more switch capacity (CSHI), we determine which projects
to scale down and plan weeks ahead" (Interview 3.15). Table 21 provides an overview of this re-
configuration capability.
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Table 21: Reallocate Resources

Mechanism Details

Reallocate Resources Redistributing personnel or equipment across projects.

Interviews 3.34, 4.12.119, 3.15, 10.4.10 (Table 70, Appendix B)

Collaboration with Contractors

This part is intentionally left blank.
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Table 22: Collaboration with Contractors

Mechanism Details

Collaboration with Collaborate with external contractors to bridge resource gaps through
Contractors their problem-solving capabilities.

Interviews 4.12.119, 3.23, 3.15 (Table 71, Appendix B)

Planning Buffers and Margins

Schiphol uses margins and buffers as proactive measures to manage disruptions in its project port-
folio. Buffer planning creates gaps between projects to minimize interdependencies and avoid
cascading delays. As noted in Interview 2.15.63, "You can take control measures by planning some
space between projects or making them less dependent on one another.”" Contractors are also re-
quired to include margins in their resource calculations to absorb disruptions like illness or leave,
ensuring flexibility in resource availability: "They also include margins for illness and leave in their
calculations" (Interview 4.10.102). This approach aims to maintain project schedules and prevent
minor issues from escalating into significant delays. Table 23 provides an overview of this recon-
figuration capability.

Table 23: Buffer Planning and Margins

Mechanism Details

Planning Buffers Plan in buffer and resource margins between projects.
and Margins

Interviews 2.15.63, 4.10.102 (Table 72, Appendix B)

Workforce Optimization

Schiphol aims to ensure workforce stability through proactive and reactive measures to address
labor shortages and maintain project continuity. Proactively, Schiphol improves worker well-being
by involving employees in planning, upgrading conditions, and collaborating with educational in-
stitutions to train staff: "We decided to partner with an educational institution to train people
ourselves" (Interview 7.14.68). Reactively, it launches recruitment campaigns and renegotiates
collective labor agreements (CAO) to fill immediate gaps, such as the post-COVID security per-
sonnel drive: "We launched a large campaign with suppliers to improve conditions and attract
workers" (Interview 4.20.167). This approach aims to balance immediate needs with long-term
workforce development. Table 24 provides an overview of this reconfiguration capability.

Table 24: Workforce Optimization

Mechanism Details

Workforce Optimization  Schiphol implements strategies to enhance workforce availability.

Interviews 8.10.83, 7.14.68, 4.20.167 (Table 73, Appendix B)
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Terminate or Postpone Projects
In response to resource constraints, timing issues, or external disruptions, Schiphol may postpone
or terminate projects.

This part is intentionally left blank.

Postponing projects helps conserve resources during uncertainty, like when a security personnel
shortage led to the delay of a project to prevent strain on resources: "We decided not to proceed
with project 'Yankee’, as it would have overburdened resources" (Interview 7.10.44). However, re-
duced activity periods also present opportunities to advance difficult-to-execute projects, such as
those in hard-to-access areas: "We brought forward projects that were hard to access otherwise,
using the reduced activity as an opportunity" (Interview 7.10.44). These adjustments aim to align
operational, financial, and strategic needs. Table 25 provides an overview of this reconfiguration
capability.

Table 25: Terminate, Postpone, or Prioritize Projects

Mechanism Details

Terminate, Postpone or Schiphol adapts its project portfolio by terminating, postponing,

Prioritize Projects or reprioritizing initiatives.
Interviews 7.10.44, 2.12.53, 9.5.29 (Table 74, Appendix B)
Add Project to Portfolio

Schiphol adds new projects to the portfolio to address emerging needs or capture unforeseen
opportunities, requiring reprioritization to align with strategic objectives and resources. For in-
stance, regulatory demands like labor inspections prompted the prioritization of compliance projects:
"A new project was started to meet labor inspection requirements, added to the portfolio at the
expense of less urgent projects" (Interview 9.5.29).

This part is intentionally left blank.

Adding projects aims to ensure that critical requirements are met and unforeseen disruptions are
addressed. Table 26 provides an overview of this reconfiguration capability.

Table 26: Add Projects to the Portfolio

Mechanism Details

Add Project to Portfolio Incorporates new projects into the portfolio.

Interviews 2.11.50, 2.12.53, 9.5.29 (Table 75, Appendix B)

Acceptance of Risk as a Collective Decision

This part is intentionally left blank.
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Table 27: Acceptance of Risk as a Collective Decision

Mechanism Details

Acceptance of Risk A deliberate choice of risk acceptance.

Interviews 6.60, 5.50, 4.24.185, 11.10.24, 7.13.59, 1.12.85, 3.19 (Table 76, Appendix B)

This subsection elaborated on the dynamic reconfiguration capabilities applied at Schiphol
Airport to manage disruptions, focusing on:

¢ Reconfiguration capabilities (DC) encompass adjusting planning, reallocating re-
sources, collaborating with contractors, implementing planning buffers and margins,
optimizing workforce strategies, terminating or postponing projects, adding new
projects to the portfolio, and collectively accepting risk as part of strategic decision-
making.

5.3.2 Ad-Hoc Capabilities

As mentioned in Section 3.3.3, AHCs involve short preparation time, an unstructured and impro-
vised decision-making process based on the tacit knowledge of experienced managers. Based on
the analysis, this research identified 2 different AHCs: Ad-hoc Data Gathering and Improvised So-
lutions. This section elaborates on these AHCs.

Ad-hoc data gathering

Schiphol employs ad-hoc data-gathering capabilities to quickly collect relevant, context-specific
information to address immediate challenges or disruptions. Resource demand and supply infor-
mation is gathered by consulting project managers and contractors, with the resource coordinator
analyzing weekly data to compare project needs with availability. For instance, tracking security
lane access demand against supply enables early identification of gaps, allowing Schiphol to pre-
pare for peaks without committing to long-term overstaffing. This process involves both tacit and
explicit knowledge. Tacit knowledge, being informal and experience-based, is retained within in-
dividuals and shared through direct collaboration.

This part is intentionally left blank.
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Informal discussions also play a role, as highlighted in Interview 1.7.45: "People discuss among
themselves, call each other: 'How can we fix this in the best interest of the airport?’" Table 28
provides an overview of this reconfiguration capability.

Table 28: Ad-hoc data Gathering

Mechanism Details

Ad-hoc data Gath- Informal process leveraging interpersonal communication and unstruc-
ering tured decision-making to gather individual expertise and intuition.

Interviews 1.11.77, 5.60, 5.44, 1.14.97, 1.15.104, 1.8.53, 1.7.45, 15.104, 3.15, 5.37 (Table
77, Appendix B)

Improvised Solutions

Schiphol employs improvised solutions to address disruptions when predetermined plans prove
insufficient. These ad-hoc capabilities aim to minimize the impact of unforeseen challenges.
For instance, during adverse weather, a temporary tent allowed construction to proceed (Inter-
view 5.50). Similarly, limited security lane capacity prompted the creation of a secured depot at
Schiphol Zuidoost, streamlining material inspection and transport (Interview 6.28). Schiphol also
transfers disruption management to contractors, such as by rescheduling work to weekends in
exchange for reduced weekday demands (Interview 4.3.23). These flexible, improvised solutions
mitigate disruptions while maintaining project and operational continuity. Table 78 provides an
overview of this reconfiguration capability.

Table 29: Improvised Solutions

Mechanism Details

Improvised Solutions Schiphol employs improvised and immediate measures to address
disruptions.

Interviews 5.50, 6.28, 4.3.23, 9.8.48 (Table 78, Appendix B)

This subsection elaborated on the ad-hoc capabilities applied at Schiphol Airport to man-
age disruptions, focusing on:

¢ Ad-hoc data gathering: Rapid collection of information to understand and address
disruptions.

¢ Improvised solutions: Developing creative, situation-specific responses to manage
and mitigate immediate challenges.
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5.4 Disruptions selected for further analysis

This section will further elaborate on the disruptions selected for inclusion in the subsequent anal-
ysis phase of this research.

To ensure that the selected disruptions are relevant and representative of the research objectives,
the selection process was guided by a set of criteria focused on impact, response time, and uncer-
tainty sources. Disruptions were chosen from each of the three uncertainty categories—organizational
complexity, single-project disruptions, and environmental disruptions—to provide a comprehen-
sive understanding of the various challenges faced by the organization. As highlighted in Interview
2.7.37: "In the define phase, it is often challenging to improvise, as the focus is on proactively
considering potential scenarios. On the other hand, the improvised, reactive approach is more
suited to the tactical phase." Therefore, disruptions requiring a short response time and medium
to high impact were prioritized, as these scenarios offer opportunities to examine the use of both
ad-hoc capabilities (AHCs) and dynamic capabilities (DCs). Disruptions with long-term effects or
low impact, which do not trigger immediate or high-pressure decision-making, were excluded to
focus on cases requiring both reactive and proactive responses. Environmental disruptions like
changes in customer needs were excluded due to their long-term nature, while COVID-19 was
selected due to its short-term detection and high impact. For single-project disruptions, unfore-
seen weather conditions were prioritized over unexpected soil discoveries or project estimate
variability, given their medium-high impact and immediate response requirements. Within or-
ganizational complexity, strategic shifts and security personnel shortages were selected based on
their positioning in the high-impact, short-response quadrant of the urgency matrix. Finally, secu-
rity lane shortages, identified a year before impact with delayed proactive actions, were included
for their potential to involve AHCs in managing the disruption. The five disruptions selected for
further analysis are COVID-19, unforeseen weather conditions, strategic shifts, security personnel
shortages, and security lane shortages. Figure 5.4 shows an overview of the selected cases in the
urgency matrix.
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Figure 7: Selected Disruptions, source: author
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6 Hybrid approach applied at Schiphol Airport

Key Reader Instruction

¢ Objective: This section delves into the combined application of dynamic and ad-hoc
capabilities at Schiphol Airport to manage disruptions. By analyzing the disruptions
selected in Section 5.4, it illustrates how these capabilities were employed to ad-
dress uncertainties.

e Structure: The section begins with an overview of the data collection and analysis
methods employed for this part of the study. This is followed by detailed subsections
dedicated to each selected disruption. Each subsection highlights the interplay be-
tween dynamic and ad-hoc capabilities (bold, and italics for specific capabilities).

¢ Conditions: The section concludes with a examination of the relationship between
disruption impact, response time, and the use of dynamic and ad-hoc capabilities.

6.1 Data Collection and Analysis round 2

As mentioned in Section 5.1, the second round involves 4 semi-structured interviews, aimed at
exploring how different AHCs and DCs were used in a combined approach. In the second round
of interviews, themes identified in the first round were applied to label specific disruption condi-
tions and classify their sources of uncertainty. This enabled categorization by type, response time,
and patterns. The analysis then linked AHCs and DCs to these disruptions, exploring their appli-
cation across different conditions. Disruption conditions were further analyzed by impact levels
and response times, contextualized within uncertainty classifications. Finally, overarching themes
demonstrated how a hybrid approach, combining AHCs and DCs, was employed to address dis-
ruptions. Each disruption follows a consistent structure: it begins with the context and impact
of the disruption, followed by an analysis of dynamic and AHCs used to manage the disruption,
supported by phrases from interviews and relevant documents.

6.2 Disruption 1: External Factors: COVID-19

Recap disruption: COVID-19

¢ Introduction: The COVID-19 pandemic led to severe disruptions at Schiphol Airport,
resulting in massive reductions in air traffic and financial losses. This external disrup-
tion triggered urgent adjustments to the project portfolio, workforce, and operation
of the Airport.

¢ Impact Level: High - Extensive portfolio reductions, inability to operate, workforce
downsizing, and canceled projects demonstrate a significant portfolio-wide impact.

e Response Time: Short-Term - Actions were implemented urgently within two
months to manage the disruption.

\.

Tables 79 80 and 81, Appendix C.3 show an overview of the phrases from the interviews related
to the management of the COVID-19 disruption.
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Dynamic Capabilities

Reconfiguration Capability: Project Postponement/Termination

During the pandemic, the Executive Team (ET) established a maximum budget threshold to re-
duce the overall project portfolio and align expenditure with available financial resources. Each
program (Airside) was given specific reduction targets and tasked with identifying adjustments
to meet these goals. These proposed adjustments were then presented to the ET for approval.
Schiphol postponed or terminated non-essential projects, particularly those focused on renewal,
innovation, and expansion. Essential projects, such as those related to safety, regulatory com-
pliance, and permits, were prioritized and allowed to proceed. This approach aimed to align re-
source allocation and project planning to address the financial challenges posed by the pandemic.

Seizing Capability: CLP using Scenario analysis based on Value Impact Criteria

This part is intentionally left blank.

Ad-hoc Capabilities

Ad-Hoc data gathering

During the pandemic, uncertainty about its duration and impact made decision-making difficult,
as there was limited information to prioritize projects and adjust the portfolio. Interview 23.8.68
stated: "We had no idea how long this situation would last, making planning difficult." There-
fore, Schiphol relied on ad-hoc data collection, often drawing on tacit knowledge from project
managers and contractors.

This part is intentionally left blank.
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While this ad-hoc capability helped manage disruptions, the lack of proactive information high-
lighted the need for better portfolio management systems that could provide information without
relying on retroactive data collection.

Schiphol’s response to COVID-19 combined dynamic capabilities (DCs) and ad-hoc
problem-solving (AHCs). Reactive ad-hoc data gathering filled the lack of proactive
dynamic sensing capabilities. This data was used to support dynamic seizing capabil-
ities like scenario planning to prioritize projects. Dynamic reconfiguration capabili-
ties then adjusted the portfolio by postponing or terminating non-essential projects
to align with limited resources, ensuring critical operations continued. This demon-
strates the application of an hybrid approach in managing disruptions where AHC'’s
are used to inform DC’s.

J

Figure 8 shows an overview of each capabilities applied during management of the COVID-19
disruption.
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Figure 8: Case 1: COVID-19: Sensing, Seizing, and Reconfiguration mechanisms. Source: author
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6.3 Disruption 2: Resource shortage - Security Personnel

Recap disruption: Security Personnel Shortage

¢ Introduction: In response to a budget cut in 2020, Schiphol significantly reduced
its security personnel. By June 2022, the airport experienced a surge in passenger
numbers, exposing resource shortages both on Airside projects and public-facing
services such as Terminals.

¢ Impact Level: High - Insufficient capacity caused project halts, canceled flights, and
widespread delays, severely impacting operations.

e Response Time: Short-Term - Persistent issues over the summer required urgent and
immediate management.
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Tables 82, 83 and 84, Appendix C.4 show an overview of the phrases from the interviews related
to the management of the security personnel shortage.

Dynamic Capabilities

Reconfiguration Capability: Workforce Optimization

To address these resource shortages and operational challenges, Schiphol deployed several re-
configuration capabilities. For instance, workforce optimization focused on preventing further re-
source strains by enhancing recruitment efforts and improving working conditions. This included
launching a large-scale recruitment campaign, improving collective labor agreements (CAO), in-
creasing pay, and creating better resting areas for staff. Schiphol also prioritized human-centric
planning, reducing pressure on workers by involving them in the planning process and minimizing
excessive workloads.

Reconfiguration Capability: Project Postponement
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Sensing Capability: Tracking Human Resource Demand and Supply
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Seizing Capability: Escalation process using Scenario Planning based on Predetermined Prioritiza-
tion Criteria

Despite the disruption being identified well in advance, the decision to address it was made only
days before execution. Initially, the issue was escalated from the Project level to the Airside board,
which attempted to mitigate the disruption through adjustments to planning, resource allocation,
and scheduling. Given the impact on multiple projects, it was then escalated to the Executive
Team (ET), who convened a formal meeting three days before the project start and decided to
cancel it. The ET’s decision was based on scenario analyses prepared by the Airside Board. Accord-
ing to Interview 12.13, an issue report was compiled, outlining the disruption, its causes, potential
solutions, and associated risks. The first step was creating an overview of projects requiring secu-
rity personnel, highlighting discrepancies between the required and available resources. Several
project scenarios were then evaluated to find the best configuration that minimized discrepan-
cies. Each scenario was analyzed based on predetermined criteria, including increased costs (e.g.,
additional design, asset malfunctions), regulatory non-compliance (such as exceeding asset dura-
bility), resource shortages (potential bottlenecks from project delays), and interdependencies be-
tween projects (where one project’s output was critical for another).
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Ad-hoc capabilities

Tacit Knowledge Gathering

While resource demand and supply were proactively gathered by the resource coordinator, tacit
knowledge—such as the experience of project managers—was gathered in a reactive, ad-hoc
manner. By leveraging this combined expertise and providing detailed project information about
potential postponement risks, Schiphol was able to evaluate various project combinations and
assess risks. Ultimately, this informed approach was used to make the decision: "Eventually, the
decision was based on our expert judgment" (Interview 20.14.46).

Proactive resource tracking (sensing DC) identified constraints, while recruitment and im-
proved working conditions (reconfiguration DC) aimed to rebuild the workforce. With lim-
ited short-term improvements, a structured escalation process (seizing DC) brought the
issue to the Executive Team, where scenario planning (seizing DC) evaluated trade-offs.
Tacit knowledge gathering (AHC) informed these scenarios, leading to decisions such as
postponing Yankee 22 (reconfiguration DC). This illustrates the hybrid approach of using
AHCs to inform DCs in managing disruptions.

J

Figure 9 shows an overview of each capabilities applied during management of the security per-

sonnel shortage.
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Figure 9: Case 2: Yankee: Sensing, Seizing, and Reconfiguration mechanisms. Source: author

56



6.4 Disruption 3: Resource shortage - Security Lanes

Recap disruption: Security Lane Shortage

¢ Introduction: In 2024, Schiphol faced security lane capacity constraints at Airside
checkpoints, which caused significant delays in construction vehicle traffic. Unlike
personnel shortages, this disruption was due to insufficient physical lanes.

¢ Impact Level: Medium - Capacity constraints affected multiple projects within the
Airside cluster but remained contained within the area.

¢ Response Time: Intermediate-Term - Insights into capacity constraints were visible
a year before the impact, indicating a long-term response.

Tables 85, 86, and 87, Appendix C.5 show an overview of the phrases from the interviews related
to the capabilities applied during the security lane shortage.

Dynamic Capabilities

Reconfiguration Capability: Project Postponement

The project team and contractors were engaged to explore whether rescheduling activities could
mitigate the capacity issue. However, due to time constraints, the discussions were brief: "The
project team aimed to determine whether we had truly done everything possible to mitigate
the impact. It turned out to be the case; everybody confirmed that all possible measures had
been taken." The project manager and resource coordinator then explored other solutions: "We
considered removing a project, but we needed to determine which project that would be and
what the consequences would be" (Interview 21.2.16).
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Seizing Capability: Escalation process using Scenario Analysis
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Sensing Capability: Tracking Demand and Supply and Explicit knowledge gathering

The security lane shortage was proactively detected: "I think the situation was predicted some-
what earlier; | believe we already had the insight at the end of last year that peaks were coming
and that capacity would not be sufficient" (Interview 22.2.15). The resource coordinator proac-
tively provided insights by gathering explicit knowledge: "Based on the information provided by
the Resource Coordinator, we saw a peak emerging at the Lanes" (Interview 22.2.9). Forecasting
simulation models were used to predict peak fluctuations.
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Ad-hoc Capabilities
Improvised solution
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Proactive explicit knowledge gathering (sensing DC) identified capacity peaks early, pro-
viding actionable insights. Improvised solutions (AHC) were implemented as rescheduling
activities could not mitigate the capacity issue. Ultimately, the portfolio was reconfigured
by postponing the project. This decision was made through structured escalation (seizing
DC) to the Airside Board, where scenario planning and standardized criteria (seizing DC) in-
formed strategic trade-offs. This approach illustrates the integration of proactive sensing
into both improvised (ad-hoc) and formalized escalation (dynamic) processes, demonstrat-
ing a hybrid use.

J

Figure 10 shows an overview of each capabilities applied during management of the security lane
shortage.
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Figure 10: Case 3: Echo-24: Sensing, Seizing, and Reconfiguration mechanisms. Source: author

6.5 Disruption 4: Strategic Shift

Recap disruption: Strategic Shift

¢ Introduction: Between October 2021 and July 2022, poor air quality at Schiphol’s
Airside platform, caused by emissions from Auxiliary Power Units (APUs) and diesel
engines, led to regulatory intervention by the ILT. The mandate required an action
plan to improve working conditions.

¢ Impact Level: High - Resource reallocation and project delays threatened opera-
tional shutdown, indicating a critical impact on the portfolio.

e Response Time: Mid-Term - The process to implement changes and adapt to the
shifts took approximately six months.

\

Tables 88, 89, and 90, Appendix C.6 show an overview of the phrases from the interviews related
to the management of the strategic shift.

Dynamic Capabilities

Reconfiguration Capability: Add PCA Project to Portfolio
To meet regulatory deadlines, Schiphol fast-tracked infrastructure projects like the installation of
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PCA units, which created significant challenges. These urgent directives required immediate or-
ganizational response, resulting in disruptions elsewhere in the portfolio. As one interview noted:
"Certain facilities had to be delivered earlier than planned, causing disruptions in other parts of
the portfolio, requiring a fresh look at the schedule, coordination with contractors, and accounting
for dependencies. The impact can be significant, but that’s how it works." (Interview 23.14.128).
To manage this, projects like PCA units were prioritized as "urgent matters" (Interview 9.4.23),
allowing Schiphol to meet regulatory requirements.

Seizing Capability: Accelerated CLP
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Seizing Capability: Scenario Planning

Initially, the project team presented proposals through formal channels, including a memo pre-
pared in 2023 outlining options, trade-offs, and associated risks. This memo formed the basis for
the funding request to the board. The scenarios addressed compliance risks and operational chal-
lenges, evaluating potential risks, costs, and timelines. After escalating the memo to the Executive
Team, a solution was chosen based on an acceptable risk profile, enabling Schiphol to avoid the
slow pace of traditional timelines.
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Sensing Capability: Proactive Tracking of Legal Compliance

During the PCA unit procurement process, Schiphol faced a conflict between regulatory dead-
lines and formal procurement requirements. Since the project budget exceeded procurement
thresholds, Schiphol was obligated to follow European tendering regulations. However, the labor
inspectorate’s strict deadlines conflicted with the lengthy European tendering process. Through
proactive tracking of legal requirements, Schiphol identified the conflict between the tendering
laws and the labor inspectorate’s deadlines. This early detection allowed Schiphol to assess the
feasibility of compliance, evaluate operational risks from missed deadlines, and take corrective
actions to ensure adherence to regulations while managing the project timeline.

Ad-hoc Capabilities
Improvised Solution and Ad-hoc data gathering
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Proactive legal tracking (sensing DC) identified conflicts between European procurement
laws and ILT deadlines. Improvised procurement solutions (AHC) leveraged contractor
agreements to bypass tender delays while adhering to legal frameworks. Besides that, the
CLP process was accelerated (seizing DC), combining all steps into a single approval cycle.
Ad hoc explicit and tacit data gathering (AHC) was used for scenario analysis (seizing DC)
to evaluate compliance risks, costs, and operational disruptions. This approach illustrates
the integration of proactive, dynamic sensing into both improvised solutions (AHC) and
formalized decision-making (DC), demonstrating a hybrid approach to manage strategic
shifts.

J

Figure 11 shows an overview of each capabilities applied during management of the strategic shift.
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Figure 11: Case 4: PCA: Sensing, Seizing, and Reconfiguration mechanisms. Source: author
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6.6 Disruption 5: Unforeseen Event - Weather Conditions

Recap disruption: Unforeseen Weather Conditions

¢ Introduction: Unforeseen weather conditions, particularly prolonged rain, severely
hindered critical tasks like runway maintenance.

e Impact Level: Medium-High - Cascading delays across multiple projects due to
weather disruptions were significant but contained within the Airside cluster.

e Response Time: Immediate - Unpredictable weather necessitated immediate re-
sponses during execution.

Tables 91, 92, 93, Appendix C.7 show an overview of the phrases from the interviews related to
the management of the unforeseen weather conditions.

Dynamic Capabilities

Reconfiguration Capability: Adjust Planning and Allocate Resources

Inresponse to the unforeseen weather conditions, decision-makers revisited the initial goals: "The
focus was placed on everything necessary to get the runway operational. From that focus, further
considerations were made, and scenarios were mapped out" (Interview 23.11.101). Additionally,
resources were reallocated, allowing the team to prioritize essential tasks and resources for suc-
cessful execution: "By rescheduling the project and all required resources, project management
ensured that there was no impact on the portfolio” (Interview 23.11.97). The reconfiguration pro-
cess had a significant impact on the people involved: "It required a lot of people to work extremely
hard to meet the goals" (Interview 23.11.97).

Seizing Capability: Building in Buffers

When the detailed, high-level planning of projects is made, weather risks are taken into account.
Schiphol actively identified specific tasks that could be affected by poor conditions, such as run-
way maintenance activities requiring dry weather, and adjusted schedules accordingly to mitigate
potential disruptions. For instance, maintenance activities are scheduled during periods with his-
torically better weather conditions, such as starting in January and aiming to conclude by late
spring, when the weather is typically more predictable. Also, for runway projects, a buffer for de-
lays is always included to avoid projects being affected by bad weather. However, while risks were
identified in advance and actions were taken, the extreme nature of the actual weather exceeded
expectations.

Ad-hoc Capabilities
Ad-hoc data gathering

This part is intentionally left blank.
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While weather-related forecasting simulations (sensing DC) are used to build in buffers
(seizing DC), the disruption exceeded contingencies. To mitigate delays, the project team
employed ad-hoc data gathering (AHC) to assess the situation. This information was used
to prioritize critical tasks, reallocate resources, and revise schedules collaboratively (re-
configuration DC). These improvised efforts ensured the runway became operational on
time with minimal portfolio impact. This approach illustrates the integration of proactive,
dynamic sensing and seizing capabilities (DC) and ad-hoc data gathering (AHC), demon-
strating a hybrid approach to manage unforeseen weather events.

. J

Figure 12 shows an overview of each capabilities applied during management of the unforeseen
weather conditions.
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Figure 12: Case 5: Unforeseen Weather Conditions: Sensing, Seizing, and Reconfiguration mecha-
nisms. Source: author
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6.7 Hybrid Approach Types

The case study of Schiphol illustrates two types of hybrid approaches in managing disruptions,
where ad-hoc capabilities (AHCs) and dynamic capabilities (DCs) are applied.

6.7.1 Type 1: Improvised Solutions (Ad-Hoc Capability) Complement Dynamic Capabilities

The first interplay is particularly evident in the management of two disruptions: security lane
shortages and strategic shifts. In each of these disruptions, Schiphol initially employed dynamic
capabilities, but when these proved insufficient, ad-hoc problem-solving approaches were de-
ployed as complementary solutions.

¢ Security Lanes Shortage: Initially, Schiphol used dynamic capabilities (DC) by adjusting the
planning, which included forecasting and resource tracking. However, when these mea-
sures did not resolve the shortage entirely, improvised solutions (AHC) were implemented.
An improvised solutions (storage depot) was applied to resolve security lane shortages This
highlights how AHCs act as a contingency when DCs are inadequate.

o Strategic Shifts: Here, Schiphol relied on integrating the PCA project into the portfolio, using
structured processes like the CLP framework (seizing DC). However, the European tendering
process risked delaying compliance with regulatory deadlines. This part is intentionally left
blank.

Improvised solutions (AHCs) complement dynamic capabilities (DCs) when DCs are insuf-
ficient, acting as contingency measures to address challenges and provide flexible, ad-hoc
responses when structured approaches are inadequate.

6.7.2 Type 2: Dynamic Capabilities Complement Ad-Hoc Data Gathering

The second interplay is particularly evident in the management of four disruptions: COVID-19,
security personnel shortages, unforeseen weather conditions and strategic shifts. Each of these
disruptions illustrates how ad-hoc data gathering informs dynamic capabilities in the manage-
ment of disruptions.

e COVID-19: During the pandemic, there was limited information available. Therefore, Schiphol
relied on reactive ad-hoc data collection (AHC), often drawing on tacit knowledge from
project managers and contractors. This was used to prioritize projects and adjust the port-
folio (reconfiguration DCs).

e Security Personnel Shortage: While resource demand and supply were proactively gath-
ered by the resource coordinator (sensing DCs), tacit knowledge—such as the experience
of project managers—was gathered in a reactive, ad-hoc manner (AHC) to inform scenario
planning (seizing DC) for project postponement (reconfiguration DC).

¢ Unforeseen Weather Conditions: Schiphol required immediate, ad-hoc data gathering (AHC)
to prioritize critical tasks, reallocate resources, and revise schedules collaboratively (recon-
figuration DCs).
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e Strategic Shift: Ad hoc explicit and tacit data gathering (AHC) was used for scenario analysis
(seizing DC) to evaluate compliance risks, costs, and operational disruptions.

Ad-hoc data gathering complements dynamic capabilities by providing reactive, situational
insights that inform decision-making, helping to adjust plans, prioritize actions, and real-
locate resources during disruptions.

6.8 Capabilities applied under different conditions

This section highlights the relationship between disruption impact, response time, and capability
application, emphasizing how these capabilities complement each other under different condi-
tions.

6.8.1 Impact

AHCs are typically sufficient for localized disruptions contained within a program or cluster, as
they address issues without requiring extensive portfolio-wide coordination. For instance, the
security lane shortage affected multiple Airside projects but did not threaten overall airport oper-
ations. AHCs, like adjusting schedules, were attempted but proved insufficient. Similarly, weather-
related disruptions impacted several Airside projects but were successfully managed through ad-
hoc resource reallocation and planning adjustments. In such cases, decisions remain at the pro-
gram level due to the contained impact. Conversely, DCs are essential when disruptions threaten
airport-wide operations or the entire portfolio. These structured approaches ensure coordinated
responses to systemic challenges. For example, the pandemic required realigning the portfolio
through Executive Team (ET) decisions to maintain operational continuity. Similarly, the security
personnel shortage and the labor inspectorate’s mandates, both with portfolio-wide implications,
necessitated structured escalation and reconfiguration processes to prioritize operations and pre-
vent shutdowns.

AHCs are commonly applied for localized disruptions that can be managed within a
specific program or area. However, when disruptions affect broader operations or the
entire portfolio, DCs are essential for coordinated, systemic responses.

6.8.2 Time to respond

The relationship between response time and the use of dynamic and AHC'’s highlights a key as-
pect of disruption management: late responding to disruptions limits the effectiveness of DC's,
increasing reliance on AHC's. In Schiphol’s security personnel and lane shortages, the disruptions
were identified early, but delayed action hindered the use of DC’s like workforce optimization
and structured resource reallocation. Recruiting and training staff, for instance, required long
lead times, making it unfeasible closer to execution. Similarly, late-stage planning adjustments
for security lanes were constrained by the schedule’s complexity, reducing flexibility. Moreover,
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regarding the unforeseen weather conditions, the sudden impact left no opportunity for proac-
tive DC’s. Without early sensing mechanisms to anticipate severe weather, Schiphol had to rely
entirely on reactive ad-hoc data gathering and decision-making to adjust resources and schedules.
The strategic shift further illustrates the risks of late-stage decision-making. Adding a project to
the portfolio late in the planning process caused ripple effects, requiring last-minute adjustments
and improvised solutions. These disruptions increased the complexity of structured portfolio ad-
justments, increasing their impact on other projects.

Delayed responses reduce the effectiveness of dynamic capabilities (DCs), increasing
dependence on ad-hoc capabilities (AHCs). Early identification of disruptions is less ef-
fective without timely action, leading to greater reliance on reactive, improvised solutions.
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7 Expert Judgment

Key Readers Instructions Expert Judgment

Goal: The expert judgment session aimed to assess the applicability and relevance of the
hybrid approach combining dynamic and ad-hoc capabilities. This is done by gathering
expert perspectives on the study’s conclusions and evaluate the practical implications.

Participants: Seven professionals from the infrastructure sector, with roles in project man-
agement and contract advising, shared insights based on their expertise.

Assessment: Participants evaluated five predefined statements about the hybrid approach
on a 5-point Likert scale (Strongly Disagree - Strongly Agree).

Follow-up Discussions: Qualitative discussions followed, where participants provided ex-
amples or elaborated on their responses. These discussions can be found in Appendix D.

741 Findings

Statement Project Level Portfolio Level
1. Predefined strategies and ad-hoc problem solving 4.3 2.0
2. Proactive monitoring for ad-hoc problem solving 2.9 1.8
3. Ad-hoc problem solving supplements structured methods 4.4 5.0
4. Lessons from ad-hoc integrated into structure 2.4 2.5
5. Urgency and method selection 4.3 3.3

Table 30: Expert Judgement Score Summary (5-point Likert Scale)

Statement 1

The results of the expert judgment session indicate that participants strongly recognize that deci-
sions are guided by both predefined strategies and ad-hoc problem solving when disruptions oc-
cur at a project level. However, at a portfolio level this is not recognized. A participant mentions an
example during the occurrence of a design issue at the Afsluitdijk project. A predefined issue- and
change-management process was used to address disruptions inherent to the project. However,
when a design issue arose due to previously missed boundary conditions, an ad-hoc task force
was established. This team revised the design assumptions and escalated the matter to senior
management for resolution, combining structured and ad-hoc approaches. Another participant
mentions and example where changes in the contract required a structured administrative pro-
cess involving formal reviews and agreements. Simultaneously, ad-hoc problem-solving occurred
on-site to address immediate technical issues and come up with ad-hoc solutions, ensuring the
project’s progress while the formal process continued.

Statement 2

The results of the expert judgment session indicate that participants, both at a project and port-
folio level, are neutral regarding the use of proactively monitored information, such as resource
demands and market trends, to inform improvised, ad-hoc solutions. However, two participants
provided examples. Financial information, such as the status of expenditures, is regularly col-
lected. This data is used for ad-hoc actions, such as following up with suppliers to inquire about
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missing invoices or resolving delays in payments. Besides that, risk dossier are maintained, which
includes adaptive measures. Ad-hoc decision-making often occurs regarding the implementation
of these measures, especially for risks that are difficult to define precisely. This process relies
heavily on tacit knowledge of decision makers to decide whether and how to apply a corrective
action effectively.

Statement 3

The results of the expert judgment session indicate that participants, both at project and port-
folio level, recognize the use of ad-hoc problem solving to address shortcomings in formalized
decision-making processes. One participant mentions when unexpected issues, such as unfore-
seen conditions in the ground, hinder project progress, following the formal change process would
take too long. Ad-hoc collaboration with project management allows work to be continued, mit-
igating delay-related costs. Another example that was mentioned relates to the taskforce at the
Afsluitdijk project. Here, structured design methods proved insufficient to address disruptions
caused by significant changes to design principles during the project. A taskforce was introduced
as an ad-hoc measure to support and supplement the formalized process, allowing the project to
continue without prolonged delays.

Statement 4

The results of the expert judgment session indicate that participants, both at portfolio and project
level, do not recognize that their teams modify formalized decision-making approaches based on
what has been learned from ad-hoc problem solving. However, one participant mentions an ex-
ample where throughout the project, various 'detour’ routes and temporary traffic measures were
applied ad hoc due to safety inspections and complaints from residents. These adjustments en-
sured that work could continue without unnecessary delays or safety risks. From these ad-hoc ad-
justments, a new structured process was established to manage such changes in the future. This
process incorporates insights from ad hoc measures, ensuring improved management of similar
situations in subsequent projects.

Statement 5

The results of the expert judgment session indicate that participants, both at portfolio and project
level, recognize that the application of defined and ad-hoc problem solving depend greatly on the
urgency of of the disruption. One participant mentions that a number of infrastructural objects
were found at the construction site that caused the safety was to be at immediate risk. Although
regular management of such occurrences would have gone through a formal procurement pro-
cess, the urgency of the situation required bypassing these procedures. Immediate action was un-
dertaken to address the safety issue as quickly as possible. Besides that, the examples previously
mentioned related to Afsluitdijk illustrate this as well. A major design change had to be addressed
outside the regular decision-making process to avoid disrupting the established procedures. This
allowed the team to focus entirely on the redesign and ensure faster progress. Similarly, a signif-
icant change in scope and budget was managed directly with management outside the standard
process due to its high urgency and the clear mandate to act quickly. This approach prioritized
decision-making to address the issue effectively.
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7.2 Compared with Study Findings

Alignment with findings

The expert feedback supports the application of the hybrid approach in managing disruptions, es-
pecially at the project level. Participants acknowledged that predefined strategies often require
ad-hoc problem-solving for urgent or unforeseen challenges. Examples such as the Afsluitdijk task
force and safety risks confirm that ad-hoc solutions complement dynamic capabilities when struc-
tured processes alone are insufficient. This reinforces the conclusions in Hybrid Approach Type 1,
where improvised solutions act as contingency measures to address lacks in dynamic capabilities.
The influence of urgency, as highlighted in the session, directly aligns with the findings on the link
between response time and capabilities. Experts noted that urgent disruptions require bypassing
formal procedures, emphasizing the critical role of ad-hoc actions in managing immediate chal-
lenges, such as safety risks or critical design changes. This recognizes the observation that delayed
responses increase reliance on ad-hoc capabilities.

Divergences

However, there was limited recognition of the hybrid approach’s application at the portfolio level.
While Type 2 suggests ad-hoc data gathering can inform dynamic capabilities for broader disrup-
tions, the session revealed neutrality regarding the proactive use of monitored information for
ad-hoc responses. This indicates a gap in integrating tacit knowledge consistently into structured
processes at the portfolio level. One refinement proposed by experts involves better incorporat-
ing lessons learned from ad-hoc problem-solving into formalized decision-making frameworks.
For example, ad-hoc traffic measures informed the creation of a structured process for managing
future safety inspections, suggesting opportunities to institutionalize ad-hoc insights.

Credibility

The expert session adds credibility to the research by confirming key aspects of the hybrid ap-
proach, particularly its practicality in addressing urgent, project-level disruptions. However, the
limited recognition on portfolio-level applications and proactive measures suggests that the frame-
work could benefit from added context-specific considerations, such as mechanisms for embed-
ding ad-hoc insights into dynamic capabilities and fostering stronger integration across project
and portfolio levels.

The expert judgment session confirms the hybrid approach’s application at the project
level, where ad-hoc solutions complement dynamic capabilities. However, it highlights a
gap in applying this approach at the portfolio level, with limited integration of ad-hoc in-
sights into formal processes. Experts suggest enhancing its PPM approach by incorporating
lessons learned from ad-hoc problem-solving into structured, dynamic decision-making.
This feedback strengthens the research by recognizing key findings and identifying areas
for refinement.
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8 Discussion

This section contextualizes the findings within the literature reviewed in Section 3, offering a
deeper interpretation of their implications. It focuses on linking the results to existing literature,
particularly examining the hybrid use of dynamic and ad-hoc capabilities in managing disruptions.
Drawing on the findings from Sections 5 and 6, the discussion begins with discussing the applica-
tion of the two types of hybrid approaches and continues with these capabilities under varying
levels of impact and response time.

8.1 Dynamic Capabilities and Ad-Hoc Problem-Solving

Literature emphasizes the importance of using different management approaches to address vary-
ing challenges, often by breaking problems into sub-problems that can be managed through differ-
ent strategies (Jerbrant & Gustavsson, 2013). Moreover, Jerbrant and Gustavsson (2013) and Wang
and Wang (2017) highlight the importance of integrating improvisational practices with DCs to
manage uncertainty. This is evident in Schiphol’s response to disruptions, where ad-hoc problem-
solving played a crucial role when reconfiguration capabilities were constrained.

This part is intentionally left blank.

e This study expands the literature by providing empirical evidence that ad-hoc ca-
pabilities are not just complementary but essential problem-solving capabilities in
high-uncertainty environments, addressing immediate challenges and enhancing
dynamic seizing and reconfiguration capabilities when they fall short.
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8.2 Ad-Hoc data gathering Capabilities Complementing Dynamic Capabilities

The literature highlights the significance of structured sensing capabilities in dynamic capability
theory, which are essential for detecting, interpreting, and adapting to disruptions (Barbosa &
Carvalho, 2023a; Teece, 2007). However, some scholars argue that while dynamic capabilities
(DCs) enable adaptation in stable environments, they are less applicable in high-velocity contexts
(Eisenhardt & Martin, 2000). In contrast, ad-hoc capabilities (AHCs), known for their flexibility and
decision-making agility (Hepworth et al., 2017; Jerbrant & Gustavsson, 2013; Ritala et al., 2016),
can fill the gaps left by insufficient DCs, offering organizations a more immediate response. The
findings from this study corroborate this view, demonstrating that AHCs—such as ad-hoc data
collection during the pandemic (Disruption 1), tacit (Disruption 2), and explicit knowledge gath-
ering (Disruption 4)—enabled Schiphol to manage disruptions when formal sensing capabilities
were constrained. Additionally, ad-hoc data gathering was used to enable resource allocation
and planning during unforeseen events at project level (Disruption 5), illustrating AHCs’ role in
bridging gaps and supporting decision-making in high-uncertainty environments.

e This study expands the literature by providing empirical evidence that ad-hoc data
gathering capabilities complement dynamic capabilities by offering flexible, imme-
diate responses in uncertain environments. It demonstrates how ad-hoc data collec-
tion, were crucial in managing disruptions when dynamic sensing capabilities were
constrained, supporting decision-making and portfolio reconfiguration.

8.3 Impact of Disruption and Capabilities Applicable

Research suggests that the severity of disruptions dictates the management approach. Severe dis-
ruptions, such as natural disasters or market shifts, require large-scale interventions, while less
severe disruptions can be managed with more targeted strategies (Barbosa & Carvalho, 2023b;
Haghighi & Ghasemi, 2018). This is evident in Schiphol’s response to disruptions, demonstrating
that high-impact disruptions, such as the COVID-19 pandemic (disruption 1), required dynamic,
large-scale capabilities across the portfolio. Similarly, security personnel shortages (disruption
2) and strategic shifts (disruption 4) required portfolio reconfiguration and escalation processes
to prioritize critical operations and prevent shutdowns, further emphasizing the role of DCs in
addressing disruptions that span multiple projects across portfolio. Schiphol’s response demon-
strates the application of DCs in managing portfolio-wide disruptions. In contrast, localized dis-
ruptions are managed through application of AHCs, as seen in Schiphol’s security lane shortages
(disruption 3) and weather-related (disruption 4) disruptions. These disruptions did not affect
the broader portfolio and were (partly for security lane shortage) managed using quick, impro-
vised strategies, highlighting the application of AHCs for localized issues. This illustrate the hybrid
use of AHCs and DCs, where localized issues are managed with AHCs, while broader disruptions
necessitate the strategic capabilities provided by DCs.

This study extends theory by demonstrating the hybrid use of AHCs and DCs, with applica-
tion of AHCs to manage localized disruptions and leveraging DCs to address high-impact,
portfolio-wide challenges, thereby offering practical insights into disruption management.
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8.4 Time to Respond and Capabilities Applicable

Research by Jerbrant and Gustavsson (2013), Ritala et al. (2016), Wang and Wang (2017), and Hep-
worth et al. (2017) highlights the varying roles of DCs and AHCs depending on response time and
environmental volatility. Jerbrant and Gustavsson (2013) argues that a hybrid approach, integrat-
ing both capabilities, enables organizations to manage different disruptions by balancing flexibility
with structure. However, delayed responses often limit the use of DCs, compelling organizations
to rely on rapid, ad-hoc decision-making. Ritala et al. (2016) differentiates between predictable
disruptions, where DCs are useful, and highly unpredictable ones, where AHCs prevail. Similarly,
Wang and Wang (2017) emphasizes that AHCs, driven by tacit knowledge and quick action, offers
flexibility in high-pressure, time-constrained environments.

At Schiphol, this was observed across multiple disruptions. Delayed actions hindered workforce
optimization and resource reallocation for managing security personnel shortages (disruption 2),
illustrating the limitations of DCs under time pressure. When response time is too short, orga-
nizations are more likely to rely on reactive, ad-hoc capabilities. In the case of security lane ad-
justments (disruption 3), the complexity of the schedule constrained structured DCs, highlighting
their diminished applicability when time constraints or environmental complexity limit flexibility.
Unforeseen weather conditions (disruption 5) provided no opportunity for proactive DCs, neces-
sitating reactive ad-hoc data gathering and decision-making to adjust resources and schedules.
This underscores that sudden, unpredictable disruptions demand AHCs, as DCs lose their rele-
vance. Lastly, late-stage decisions due to strategic shifts (disruption 4) complicated structured
portfolio adjustments, further reinforcing the need for ad-hoc solutions in such scenarios. The ex-
pert session reinforces the study’s findings on urgency influencing the balance between DCs and
AHCs. Experts emphasized that urgent disruptions, like safety risks or design changes, require by-
passing formal procedures in favor of ad-hoc capabilities, aligning with observations that delayed
responses increase reliance on AHCs. This supports the study’s conclusion that unpredictable,
high-urgency disruptions limit DC applicability, demanding flexible, immediate problem-solving
approaches.

This study extends theory by illustrating the application of AHCs when time constraints or
environmental uncertainty limited the applicability of DCs, offering practical insights into
balancing flexibility and structure in disruption management.
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9 Conclusion, Limitations and Recommendations

This section provides an overview of the conclusions drawn from the research findings. It also dis-
cusses the study’s limitations, highlighting practical and theoretical constraints that may impact
the generalizability or application of the findings. Finally, practical and theoretical recommenda-
tions are offered to guide organizations in adopting strategies and capabilities to better manage
disruptions and enhance resilience under uncertainty.

9.1 Conclusion

This research aimed to investigate how a hybrid approach combining dynamic capabilities (DCs)
and ad-hoc capabilities (AHCs) is applied in project portfolio management (PPM) to address dis-
ruptions in uncertain environments. Specifically, it examined when and how DCs are comple-
mented by AHCs. Using Schiphol Airport as a case study, the research explored the interplay be-
tween these capabilities in managing disruptions. The primary objective was to address the main
research question, as outlined in this section, which was answered through four sub-questions
detailed in Section 1.

9.1.1 Sub-question 1

How do dynamic and ad-hoc capabilities support PPM in managing disruptions under varying con-
ditions, and what role does a hybrid approach play?

Insights from the literature indicate that dynamic and ad-hoc capabilities support project portfolio
management (PPM) by addressing disruptions under varying conditions.

e Dynamic capabilities, such as sensing, seizing, and reconfiguration capabilities, provide a
structured and strategic approach to detect and respond to disruptions. These capabilities
involve a long preparation time, structured decision-making, and routines, enabling organi-
zations to maintain portfolio alignment with strategic objectives. Ad-hoc capabilities, on the
other hand, emphasize immediate, flexible and reactive responses to disruptions. They rely
on intuitive, situation-specific actions that address challenges without requiring extensive
formal processes or preparation.

e While DCs and AHCs operate as distinct approaches, the literature highlights the poten-
tial of a hybrid approach, integrating components of both capabilities. This could balance
structure and flexibility, allowing organizations to anticipate disruptions through proactive,
dynamic capabilities while also addressing unforeseen events through ad-hoc, reactive ca-
pabilities.

e Disruptionsin PPM, as suggested in the literature, arise from environmental factors, organi-
zational complexity, and single-project challenges. Their varying conditions—characterized
by response time and impact—shape the applicability of responses. Response time refers
to how quickly an organization can identify and react to disruptions, while impact indicates
the severity of these disruptions on organizational objectives.
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9.1.2 Sub-question 2

What types of disruptions has Schiphol Airport encountered, and how have their response times
and impacts varied across different sources of uncertainty?

Throughout the first round of interviews, 11 disruptions were identified, stemming from different
sources of uncertainties.

e The analysis of disruptions at Schiphol Airport reveals that they vary significantly in terms
of both impact and response time. Disruptions can range from low-impact, contained is-
sues affecting individual projects to high-impact events that disrupt the entire portfolio and
Airport operation. The response time varies from immediate, where impacts are observed
almost instantly, to long-term, with detection occurring over a year before effects are seen.

e Environmental disruptions, such as COVID-19 and changing customer needs, had high im-
pacts but required varied respond times, ranging from short-term actions to strategic long-
term adjustments. Organizational complexity disruptions, such as portfolio dynamics and
resource shortage issues (CSHI, personnel and lanes), demonstrated medium-to-high im-
pacts and required short-term to intermediate responses. Finally, single-project uncer-
tainties, such as variability in project estimates, unforeseen weather, and soil discoveries,
mostly resulted in localized disruptions with shorter response times.

e The analysis of impact levels and response times illustrated that the severity of impact and
the time available for responses varied significantly across these categories, highlighting
the importance of employing context-specific approaches.

9.1.3 Sub-question 3

Which dynamic and ad-hoc capabilities does Schiphol Airport employ to address disruptions?

This analysis illustrates that Schiphol employs a mix of proactive, dynamic capabilities (DCs) and
improvised, reactive- ad-hoc capabilities (AHCs) to manage disruptions. A total of 24 capabilities
were identified that are employed at Schiphol to address disruptions:

¢ Sensing mechanisms (DC) include Tracking Resource Demand and Supply by Resource Coor-
dinator, Explicit Knowledge Gathering using Forecasting Models, and Tracking Operational
and Legal Compliance.

e Seizing mechanisms (DC) involve tools, roles and processes such as the Central Planning
Tool (CPT), the Airport Development Team (ADT), the Capital Life Cycle Process (CLP), escala-
tion processes via PPM boards, scenario analysis informed by predetermined prioritization,
and lessons learned.

e Reconfiguration mechanisms (DC) encompass adjusting planning, reallocating resources,
collaborating with contractors, implementing planning buffers and margins, optimizing work-
force strategies, terminating or postponing projects, adding new projects to the portfolio,
and collectively accepting risks.

¢ Ad-hoc capabilities include ad-hoc data gathering and improvised solutions.
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9.1.4 Sub-question 4

How were dynamic and ad-hoc capabilities in a hybrid manner used for managing disruptions at
Schiphol Airport?

The case study of Schiphol Airport reveals two distinct types of hybrid approaches in managing
disruptions, combining dynamic and ad-hoc capabilities:

¢ Type1: Improvised Solutions Complement Dynamic Capabilities. In this approach, Schiphol
initially relied on dynamic capabilities, such as planning adjustment and structured project
investment processes (CLP), to address disruptions. When these measures proved insuffi-
cient, ad-hoc solutions were implemented as contingency measures. This part is intention-
ally left blank

e Type 2: Dynamic Capabilities Complement Ad-Hoc Data Gathering. Here, ad-hoc data
gathering provided reactive insights that informed dynamic capabilities, such as reconfig-
uration and seizing capabilities. Examples include ad-hoc data collection during COVID-19
to prioritize projects and adjust the portfolio, as well as gathering tacit knowledge from
project managers to guide scenario planning for security personnel shortages and unfore-
seen weather conditions. In these instances, ad-hoc data gathering helped seizing and re-
configuration strategies in response to disruptions, complementing the structured, long-
term decision-making provided by dynamic capabilities.

9.1.5 Main Research Question

In what context can ad-hoc and dynamic capabilities complement each other to manage disrup-
tions in project portfolios?

The hybrid approach for managing disruptions in project portfolios at Schiphol Airport demon-
strates how dynamic capabilities (DCs) and ad-hoc capabilities (AHCs) can complement each other
under varying conditions.

¢ Impact and capabilities. AHCs are typically used for localized disruptions within specific
programs, such as security lane shortages or weather-related disruptions, where quick ad-
justments are necessary without portfolio-wide coordination. However, when disruptions
affect broader operations or the entire portfolio, DCs are essential for coordinated, struc-
tured responses, as seen with the pandemic or security personnel shortages.

¢ Response time and capabilities. Delayed responses to disruptions reduce the applicability
of DCs, leading to an increased reliance on AHCs. For example, delays in addressing security
personnel shortages or unforeseen weather conditions meant Schiphol had to rely heavily
on reactive, ad-hoc measures to adjust resources and schedules. Early identification and
timely action are crucial for leveraging DCs, while delayed reactions require improvised,
ad-hoc solutions.

e The expert judgment session corroborated the research findings, emphasizing that while
ad-hoc solutions complement structured, formalized approaches at the project level, the
hybrid approach’s application at the portfolio level remains underdeveloped. Experts high-
lighted the need to better integrate lessons learned from ad-hoc problem-solving into struc-
tured decision-making frameworks at the portfolio level. This integration could enhance the
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applicability of the hybrid approach, providing a more cohesive management strategy for
disruptions at both project and portfolio levels.

Limitations
Practical Limitations

Scope and Generalizability: This study focuses exclusively on Schiphol’s project portfolio
management practices, potentially limiting the applicability of findings to other airports
or industries. Schiphol operates within a unique regulatory, economic, and environmental
context in the Netherlands, which may not fully align with conditions elsewhere. Conse-
qguently, the recommendations may not be directly transferable to airports in different re-
gions or countries. Also, by focusing exclusively on the Airside sub-portfolio, the research
may not fully capture the diversity of PPM practices across Schiphol’s broader portfolio.
This focus potentially impacts the results, as Airside’s unique approach may not represent
the practices of other sub-portfolios, limiting the generalizability of the conclusions.

Data Collection and Sampling:The research included only a subset of decision-makers due
to time constraints, which may have constrained the diversity of perspectives analyzed. A
more comprehensive inclusion of stakeholders could have enriched the findings and en-
hanced validity. Additionally, while semi-structured interviews provided valuable qualita-
tive insights, they introduced the potential for subjective bias in both participant responses
and researcher interpretation. This reliance on qualitative methods may have affected the
robustness of the conclusions.

Implementation Challenges: Improvisational practices, a key focus of this study, are inher-
ently difficult to formalize or standardize. This makes the practical implementation of rec-
ommendations challenging, as improvisation depends on situational judgment and cannot
be easily quantified or systematically trained.

Theoretical Limitations

Framework or Model Constraints: The study relied on a hybrid approach that extended
partially beyond traditional project portfolio management (PPM) frameworks. While this
provided novel insights, it introduced potential challenges in aligning findings with estab-
lished theories.

Assumptions and Simplifications: The research made assumptions about the nature of dis-
ruptions and management responses, often treating them as distinct categories. However,
the overlap between structured and improvisational approaches blurred these boundaries,
complicating the analysis.

Interdisciplinary Gaps: While the hybrid approach integrates elements beyond traditional
PPM, it may have overlooked nuances in the varied sub-portfolios at Schiphol. Different sub-
portfolios operate under distinct uncertainty factors, potentially requiring tailored man-
agement approaches. This gap highlights the need for future studies to account for such
contextual differences.

Bias and Subjectivity: The study faced challenges in objectively assessing the impact of
disruptions due to limited quantitative and qualitative documentation. Interpretations of
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disruption severity, decision-making timelines, and outcomes were subjective, potentially
introducing bias. Additionally, participants’ perceptions of structured versus improvised
approaches varied, leading to inconsistencies in categorization. Social desirability bias may
also have influenced interview responses, with participants presenting an idealized version
of their practices. Finally, as the study was conducted by a single researcher, personal judg-
ment and decision-making in data analysis could have further impacted the objectivity and
comprehensiveness of the findings.

9.3 Recommendations
9.3.1 Practical Recommendations

Use AHC as validation capability for decision-making

The use of both dynamic capabilities (DCs) and ad-hoc capabilities (AHCs) highlights the tension
between early detection and the risks of over-relying on predictive tools. While both approaches
are valuable for gathering data used for disruption management, they have limitations. DCs, such
as sensing mechanisms, depend heavily on the reliability of input data and the clarity of interde-
pendencies between factors. When assumptions or variable data introduce uncertainty, DCs can
lead to overly cautious or inaccurate decisions. To address this, it's recommended to complement
DCs with AHCs, like real-time data gathering or tacit knowledge, to validate or challenge forecasts,
ensuring more effective decision-making. For example, during shortages of important assets such
as security personnel and checkpoints, real-time data on staff availability, actual wait times, and
passenger flow at security checkpoints could asses forecasts already generated by sensing mech-
anisms. By integrating AHCs with DCs, organizations can make their PPM decision-making more
accurate decision-making and prevent unnecessary interventions, especially in dynamic environ-
ments where data uncertainty and real-time adjustments are critical for maintaining operational
efficiency.

Create Feedback-loop at Portfolio-level

The study and expert judgment findings highlight how integrated seizing mechanisms are used
to learn from previous project decisions when managing disruptions. However, at the portfolio
level, there is no formalized feedback loop, creating an opportunity to enhance the portfolio man-
agement approach. Over the past years, recurring resource shortages, particularly in technical
personnel and critical assets, have posed significant challenges across industries. Schiphol’s case
study demonstrates this recurring issue, with disruptions like security lane and personnel short-
ages, highlighting the need for consistent decision-making feedback to improve learning from past
decisions. Implementing more structured processes in areas such as risk analysis, decision feed-
back, and strategic adaptability could offer additional benefits.

To address this, organizations, such as Schiphol, could explore the implementation of a Project
Portfolio Management Information System (PPMIS) to document decision-making processes and
create a structured feedback loop. Some researchers explored the use of PMMIS, determining
that such as tool can centralize decision data, enabling post-impact analyses and continuous im-
provement of risk management strategies (Gemiinden et al., 2020). By incorporating standard-
ized evaluation frameworks and visualizing project interdependencies, the system can improve
decision-making, support strategic adaptability, and optimize resource allocation. The recom-
mendation to use AHCs as validation capability for decision-making enhances the PPMIS’s ability
to provide more accurate forecasts. By integrating real-time, ad-hoc, data and tacit knowledge
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through AHCs, the system can validate and adjust DC-generated predictions, leading to better
risk mitigation.

Constant Value driven

The research highlights an opportunity to improve Schiphol’'s PPM by systematically analyzing the
strategic impacts of management decisions on value pillars, particularly during disruptions. While
Schiphol has established value pillars to guide project selection, disruptions often lead to sudden
shifts in the values that are most important, altering the suitability of the project portfolio. Cur-
rently, project values are assessed at the beginning of the PPM process, but there is no continu-
ous adaptation of these values when disruptions occur. As the Schiphol case study demonstrates,
changes in customer requirements, stakeholder interests, market opportunities, and regulatory
factors are recurring disruptive events, affecting the value projects contribute throughout their
life cycle.

Therefore, it is recommended to integrate a value-driven approach into Schiphol’s PPMIS by sys-
tematically analyzing the strategic impacts of management decisions on value pillars, enabling
continuous real-time adaptation of project values as disruptions arise. A PPMIS can track project
performance and environmental changes, providing decision-makers with up-to-date insights on
how these factors influence the strategic value of each project. The system should include sce-
nario analysis tools to assess the potential impact of disruptions on key value pillars and allow for
real-time adjustments, ensuring the portfolio remains aligned with Schiphol’s strategic objectives.

Quantify the Emotional Impact of Management Decisions

The interview responses highlight an opportunity for improving Schiphol’s PPM decision-making
by systematically accounting for the emotional and operational impacts of management deci-
sions, especially during disruptions. Last-minute changes can disrupt workflows, affect morale,
and strain relationships with stakeholders (e.g. main contractors). To address this, Schiphol could
implement a scoring system and post-disruption surveys to quantify these impacts, such as stress
from overtime or additional workload caused by resource allocation. This would allow decision-
makers to balance current prioritization criteria (e.g. financial outcomes) with criteria such as
employee well-being and stakeholder relationships.

9.3.2 Theoretical Recommendations

Explore the use of ad-hoc capabilities as seizing mechanisms:

While this research identified where AHCs has similar roles as sensing and reconfiguration mech-
anisms, their potential to perform the role of seizing mechanisms remains unexplored. Investigat-
ing this area could reveal how improvised and ad-hoc data gathering actions might address the
evaluation and decision-making functions of seizing mechanisms. Such research could bridge the
gap between structured portfolio adjustments and flexible, real-time seizing opportunities under
uncertainty.

Integrating the emotional impact of decision-making on decision-makers in PPM:

Decisions, especially during disruptions, can cause significant emotional strain on decision-makers.
This "empathetic damage," coming from the personal and organizational decisions, remains largely
unquantified. Future research could explore frameworks to account for emotional impacts of
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decision-making processes, offering insights into how these factors impact portfolio reconfigura-
tion.

Providing empirical evidence across countries and sectors:

Extending this research to different countries and sectors could help validate the findings in wider
context. By examining the application of a combination of DCs and AHCs in diverse environments,
such as Airports with other environmental context, researchers could assess the generalizability
of these approaches and identify sector-specific insights.

Measuring decision-making effectiveness:

Future research could develop methods to quantify the effectiveness of decision-making pro-
cesses in managing disruptions. This could involve assessing the outcomes of DCs and AHCs under
different conditions, such as the impact, scope, and timing of disruptions. This way researchers
could better evaluate the strengths and limitations of these capabilities, offering evidence-based
guidance for gaining knowledge of their use in PPM.
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A Disruptions at Schiphol Airport

This section elaborates on the phrases of the interviews, documents and other information sources
regarding the disruptions identified at Schiphol Airport.
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Table 31: Disruption: Variability in Project Estimates
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Table 32: Disruption: Unforeseen Events - Bad Weather Conditions
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Table 33: Case 5: Disruption Unforeseen Weather Conditions




Table 34: Case 5: Uncertainty Unforeseen Weather Conditions

Table 35: Disruption: Unforeseen Event - Soil Discoveries




Table 36: Disruption: Strategic Shifts
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Table 37: Case 4: Disruption ILT inspections
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Table 38: Case 4: Uncertainty ILT inspections
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Table 39: Disruption: Portfolio Dynamics
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Table 40: Disruption: Resource Shortage - CSHI Capacity
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Table 41: Disruption: Resource Shortage - Security Personnel

Figure 13 shows the monthly number of passengers (in millions) at Schiphol Airport for the years
2021 and 2022. It indicates a significant increase in passenger traffic throughout 2022 compared
to 2021, with passenger numbers more than doubling during peak months like July, August, and

September.
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Aantal passagiers (incl. overstap) in miljoenen

7.5

29
25
@ as ay o]
25 Exm EXE 41
Januari Februari Maart April Mei Juni Juli Augustus September Oktober November December

W 2022
2021

Figure 13: Monthly movement passengers Schiphol 2021 and 2022, source (Group, 2022)
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Figure 14 shows the Net Promoter Score (NPS) per month at Schiphol Airport, highlighting a sig-
nificant drop in customer satisfaction during 2022, followed by a gradual recovery into 2023.

-

*due to corona no data between March and July 2020.

Figure 14: Net Promoter Score per month, Schiphol 2019 to 2023, source (Royal Schiphol Group,
2023)

Figure 15 displays the media attention for the operational situation at Schiphol Airport between
April 21 and September 30, 2022, showing the number of articles published each day. Peaks in the
graph indicate specific events during April, May, June, July, and September that drew significant
media coverage regarding Schiphol’s operational issues.

Figuur 44. Media-aandacht voor operationele situatie (21 april-30 september 2022, aantal artikelen)
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Bron: NexisLexis literatuursearch operationele situatie Schiphol 21 april-30 september 2022, januari 2022

Figure 15: Media Attention, operational disturbance Schiphol 2022, source (Strategy&, 2023)

Figure 16 shows an overview of the Projects that required security personnel during the shortage
in 2022. This information is provided by Schiphol group, demanding no explicit number publica-
tion.
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Projecten die een claim leggen op security capaciteit P5 (security begeleiders)

Projecten Prio 36 37 38 39 40 41 42 43 4 45 46 47 438 49 50 51 52

G-Pier

Retro bridge

Y-apron

A-Pier

GMI Upgrade/ inhuur

ITLCM

Applicatie SIMS

MJOP GOH 18C

Fase 6

Onderhoud deuren

MJOP TER Lift 1,2,11
kortiopend

Teamleider

Vraag

Aanbod

Verschil

Figure 16: Projects requiring security personnel during shortage in 2022, source Schiphol docu-
mentation

Table 42: Case 2: Uncertainty Security Personnel Shortage
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Table 43: Disruption: Resource Shortage - Security Lanes
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Table 44: Case 3: Disruption Security Lane Shortage

Figure 17 provides an overview of the security Lanes available and required per week in 2024 while
Figure 18 provides an overview per day. These figures indicate the dis balance between supply and
demand of the security Lanes on Airside.
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Figure 17: Security Lanes required and available per week 2024, source Schiphol documentation
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Figure 18: Security Lanes required and available per day 2024, source Schiphol documentation
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Table 45: Case 3: Uncertainty Security Lane Shortage
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Table 46: Disruption: COVID-19 Pandemic
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Figure 19 shows the variation in the 7-day average number of flights at Amsterdam Schiphol Airport
from 2019 to 2021, highlighting a significant drop in flight activity during 2020 due to the COVID-19
pandemic, followed by a gradual recovery in 2021.

Amsterdam

Traffic vaniathon lay average number of f ights)

s
T-day swerage 1-day wevrage F-day avrrage

Figure 19: Traffic Variation Schiphol 2019-2021, source (EUROCONTROL, 2021)

Figure 20 shows that Schiphol’s financial performance in 2020 was severely affected compared
to 2019, with net revenue decreasing by 57.4% and the net result dropping from a profit of €355
million to a loss of €563 million.

Kerncijfers

EUR miljoen tenzi anders vermeld 2020 2019 %
MNetto-omzet 688 1.615 574
Owverige resultaten wit vastgoed =64 113 =1571

Bedriffslasten {excl. afschrijvingen en bijzondere

waardeveranderingan) 830 1.038 =201
EBITDA' =206 689 =-129,9
Afschripringen, amortisatie en bijzonders

waardeveranderingan 324 294 10,4
Exploitatieresultaat =530 395 -234,2
Financiéle bater en lasten =92 -84 -92
Resultaat geassociserde deelnemingen =107 127 -184,3
Resultaat voor belastingen -730 438 -266,6
Winstbelasting 162 -7 3134
Resultaat -568 362 -256,8
Minderheidsaandeelhouders =5 ! -173,6
Resultaat toekomend aan aandeelhouders -563 355 -258.4

Figure 20: Financial Performance Schiphol 2020, source (Group, 2020)
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Table 47: Case 1: disruption COVID-19

Table 48: Case 1: uncertainty COVID-19
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Table 49: Disruption: Ukraine War

Table 50: Disruption: Changing Customer Needs

A1 Synthesis

This section elaborates on the phrases of the interviews regarding the impact and time response
levels of the disruptions identified at Schiphol Airport
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Table 51: Impact and Response Time Phrases for Variability in Project Estimates
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Table 52: Impact and Response Time Phrases for Unforeseen Events - Bad Weather Conditions
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Table 53: Impact and Response Time Phrases for Unforeseen Event - Soil Discoveries
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Table 54: Impact and Response Time Phrases for Resource Shortage - CSHI Capacity
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Table 55: Impact and Response Time Phrases for Resource Shortage - Security Lanes
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Table 56: Impact and Response Time Phrases for Portfolio Dynamics
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Table 57: Impact and Response Time Phrases for Strategic Shifts
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Table 58: Impact and Response Time Phrases for COVID-19 Pandemic
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Table 59: Impact and Response Time Phrases for Changing Customer Needs
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Table 60: Overview of Disruptions, Impact Levels, and Response Times

Disruption | Level Explanation

E1a Impact Level: High Extensive portfolio reductions, inability to operate, workforce
downsizing, and canceled projects demonstrate a significant
portfolio-wide impact.

Response Time: Short-Term Actions were implemented urgently within two months to man-
age the disruption.

E1b Impact Level: Medium-High Supply chain disruptions and cost adjustments created uncer-
tainty, influencing costs and timelines but not operationality.

Response Time: Mid-Term Extended period required for renegotiating contracts and stabi-
lizing sourcing indicates a mid-term response.

E2 Impact Level: High Incompatibility with customer requirements could render parts
of the airport non-operational, requiring significant infrastruc-
ture adjustments.

Response Time: Long-Term Infrastructure changes range from 15 to 50 years, aligning with a
long-term strategic response.

o1 Impact Level: High Resource reallocation and project delays threatened operational
shutdown, indicating a critical impact on the portfolio.

Response Time: Mid-Term The process to implement changes and adapt to the shifts took
approximately six months.

02 Impact Level: Medium-High Addition of unplanned projects and reprioritization caused mod-
erate disruptions across the portfolio without broader opera-
tional impacts.

Response Time: Mid-Term Occurring regularly over a span of months (e.g., January to
September) reflects a mid-term response.

0O3a Impact Level: Medium-High Delay in high-priority projects (e.g. runway maintenance) could
(worst-case), impact part of operations.

Response Time: Long-Term Issues were often detected years in advance, suggesting a need
for long-term planning and mitigation.

0O3b Impact Level: High Insufficient capacity caused project halts, canceled flights, and
widespread delays, severely impacting operations.

Response Time: Short-Term Persistent issues over the summer required urgent and immedi-
ate management.

03¢ Impact Level: Medium Capacity constraints affected multiple projects within the Airside
cluster but remained contained within the area.

Response Time: Intermediate-Term | Insights into capacity constraints were visible a year before the
impact, indicating a long-term response.

SP1 Impact Level: Low-Medium Inaccurate initial planning required adjustments, impacting port-
folio resources but not critically.

Response Time: Intermediate-Term | Planning and adjustments for projects occurring year to 6 months
in advance.

SP2a Impact Level: Medium-High Cascading delays across multiple projects due to weather disrup-
tions were significant but contained within the Airside cluster.

Response Time: Immediate Unpredictable weather necessitated immediate responses dur-
ing execution.

SP2b Impact Level: Medium-Low Contaminations and unexpected findings affected single projects
without broader portfolio-wide implications.

Response Time: Short-Term Discoveries often occurred at the start of execution, allowing
time to adjust.

B Appendix: Capabilities

This section elaborates on the phrases of the interviews regarding the capabilities identified at
Schiphol Airport.
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B.1 Dynamic Sensing capabilities

This section elaborates on the phrases of the interviews regarding the dynamic sensing capabilities
identified at Schiphol Airport

Table 61: Sensing Mechanism: Established role: Resource Coordinator

14



Table 62: Sensing Mechanism:Explicit Knowledge gathering
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Table 63: Sensing Mechanism: Regulation and Operational Compliance

B.2 Dynamic Seizing Mechanisms

This section elaborates on the phrases of the interviews regarding the dynamic seizing capabilities
identified at Schiphol Airport

Table 64: Seizing Mechanism: Integrated Planning Workspace (IPW)
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Figure 21: Seizing Mechanism: Team Airport Development, source: Schiphol Documentation
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Table 65: Seizing Mechanism: Capital Lifecylce Process (CLP)
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Table 66: Seizing Mechanism: Structured Escalation Process
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Table 67: Seizing Mechanism: Scenario Analysis Based on Predetermined Prioritization Criteria

Table 68: Seizing Mechanism: Lessons Learned
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B.3 Reconfiguration Mechanisms

This section elaborates on the phrases of the interviews regarding the dynamic reconfiguration
capabilities identified at Schiphol Airport

Table 69: Reconfiguration Mechanism: Adjust Planning

Table 70: Reconfiguration Mechanism: Reallocate Resources
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Table 71: Reconfiguration Mechanism: Collaboration with Contractors

Table 72: Reconfiguration Mechanism: Buffer Planning and Margins

Table 73: Reconfiguration Mechanism: Workforce Optimization
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Table 74: Reconfiguration Mechanism: Terminate, Postpone, or Prioritize Projects
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Table 75: Disruption: Portfolio Adjustments - Adding or Removing Projects




Table 76: Reconfiguration Mechanism: Risk Acceptance

Table 77: Ad-Hoc Capability: Ad-Hoc Data Gathering
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Table 78: Ad-Hoc Capability: Improvised Solutions

C Appendix: Case Studies

C.1  Interview Protocol

At the beginning of the interview, introduce yourself and briefly explain the purpose of the inter-
view. Inform the participant about the objective of the discussion and emphasize the following
points:

Obtain consent for recording the interview.

Explain the confidentiality and anonymity of their responses to ensure transparency and build
trust.

Begin the interview by describing the approach to be discussed, for instance:

“Within the finalization phase of the PPM process, the selection of projects to be included in
Schiphol’s portfolio is determined. A schedule is then created for the execution of these projects,
followed by gathering information on each project’s resource availability, costs, timelines, and de-
mand. This information helps identify imbalances, such as resource shortages, which are resolved
to establish a feasible portfolio with a clear execution plan. However, between the determina-
tion of an executable portfolio and its actual execution, the portfolio may face disruptions. An
example is a sudden reduction in available human resources, such as in the case of Spanningsin-
stallatie/Laagspanningsinstallatie (CSHI). Disruptions can arise due to internal or external factors,
leading to imbalances within the portfolio. In response to such disruptions, Schiphol is compelled
to take specific actions to restore the portfolio’s feasibility."

Background Information:

e Describe your role and responsibilities at Schiphol.
Nature of Disruption:
e How did the disruption affect the project portfolio?

e Within what timeline was the disruption detected?
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e Can you describe the scale and scope of the disruption (e.g., number of projects affected,
duration, immediate impacts)?

Decision-Making Process:

e Have you ever combined ad hoc decision-making and dynamic capabilities to address the
disruption?

- If yes: Can you describe what parts were performed by dynamic capability and what
parts by ad hoc problem-solving?

- What specific strategies or actions did you take to address the disruption?
¢ |f no: Have you separately used the approaches to address the disruption?

e What factors influenced your choice of approach (e.g., urgency, complexity, resource avail-
ability)?

Implementation Details:

e Can you provide specific examples of how dynamic capabilities were utilized during the
disruption?

e Can you provide specific examples of how ad hoc problem-solving was implemented during
the disruption?

e Were there any challenges or obstacles you faced while implementing these approaches?
Effectiveness:

e How did you determine the effectiveness of the approach used?

e Can you provide examples that indicate the success or failure of the approach?

o If the participant mentions criteria for determining effectiveness, ask for outcomes based
on this list.

¢ If some criteria are not mentioned, ask for outcomes based on these criteria (e.g., speed of
response, resource availability, stakeholder satisfaction, etc.).

¢ What were the benefits and drawbacks of using a combined approach?
Reflection and Improvement:

e How can the combined approach be better utilized in managing disrupted project portfo-
lios?

¢ What recommendations would you make for improving the integration of a combined ap-
proach?
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C.2 Roles and responsibilities

The Cluster Lead Airside role combines two key responsibilities. First, as a client representa-
tive, the lead oversees civil projects on the Airside, ensuring alignment with budgets, timelines,
and stakeholder requirements while guiding project teams. Second, the role involves functional
leadership, managing client representatives and ensuring the feasibility of the annual portfolio,
including scope, budget, and scheduling, as exemplified by the 2025 portfolio planning process.

The Cluster Manager role involves responsibility for portfolio management, advisory functions,
and accountability, with a focus on Airside monitoring and performance. Key tasks include sup-
porting the tactical phase, such as defining the annual portfolio, ensuring the continuity of feasibil-
ity assessments, and providing strategic insights. Additional responsibilities may arise as projects
progress, but these represent the primary focus areas.

The Program Lead role within the Airside of the Program Development department focuses on
the strategic planning and programming of long-term initiatives (10-15 years) aligned with orga-
nizational goals. The role centers on the define phase of Project Portfolio Management (PPM),
involving strategic feasibility analyses and evaluations of organizational capacity to ensure the de-
velopment of realistic and executable plans. Additionally, the role facilitates decision-making by
analyzing financial, technical, and operational factors, contributing to updates such as the 2025-
2030 portfolio review.

Airport Development Programme Owner is responsible for overseeing large-scale development
programs at the airport, ensuring alignment with strategic goals, regulatory compliance, and op-
erational needs. This role involves managing program scope, budgets, timelines, and stakeholder
coordination to deliver infrastructure projects that support long-term airport growth and effi-
ciency.

The Team Leader at Schiphol Projects (Airside) oversees a team of 15 project managers (senior,
medior, and junior) responsible for delivering all projects within the Airside area of Schiphol.
These projects range from small maintenance tasks to major renovation efforts, including expan-
sion, adjustments, upgrades, and electrification—covering diverse activities such as asphalt and
concrete work.

The Senior Manager role for Schiphol Projects (Airside and Landside) involves overarching respon-
sibility for the successful delivery of projects, focusing on budget, quality, and overall outcomes.
The role includes the authority to intervene at any level within the scope of responsibility while
delegating project-specific decisions to project managers to ensure effective execution.

The Project Manager role within Airside involves overseeing the delivery of various infrastructure
projects, ensuring they are completed on time, within budget, and according to specifications.
Key responsibilities include managing maintenance and construction initiatives, coordinating with
stakeholders, and aligning projects with strategic objectives. The role also involves addressing
escalations and managing changes through formal processes to maintain project alignment and
accountability.

The project client role represents the business case for projects under recent organizational changes.
Responsibilities include overseeing projects into the DG two-phase model after a concept selec-
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tion, ensuring budget approval from management, and monitoring the project’s alignment with
Schiphol’s goals. The role ensures the business case remains valid throughout the entire execu-
tion process.

The Resource Coordinator forecasts and balances critical resource demand and supply for Airside
projects over a two-year horizon, focusing on CSHI, ASE supervisors, security personnel, and Se-
curity checkpoint capacity. Using planning data and input from stakeholders, the role identifies
weekly resource gaps and explores adjustments or escalates issues to management for prioriti-
zation. While forecasts assume even demand distribution, practical variations are managed with
margins to minimize delays and ensure project continuity.

The Works Advisor in Operations translates the annual portfolio into operational impact by coor-
dinating with Resource Coordinator. Key responsibilities include preparing project plans, manag-
ing permits, safety assessments, and informing the operations department. Additionally, the role
focuses on long-term 5-year portfolio planning, identifying risks, trends, and opportunities, while
assessing future resource needs with the Resource Coordinator.

The Security Works Advisor provides strategic advice on Airside and terminal projects, ensuring
alignment with security regulations and infrastructure capacity. This role acts as a liaison between
projects and security, assessing plans, resource needs, and potential risks to support the success-
ful delivery of projects.

Project Manager Main Contractor (Heijmans) role is overseeing maintenance and infrastructure
projects for Schiphol. Responsibilities include managing MJOP (maintenance) initiatives, advis-
ing on asset maintenance, and aligning projects with Schiphol’s strategic goals and planning. The
role serves as the main contact for Schiphol, ensuring coordination of maintenance needs, safety
standards (e.g., EASA), and project scope definition.

The Manager Realization is part of the Asset Management department, which oversees the lifecy-
cle of critical assets, focusing on maintenance, upgrades, and new construction to ensure perfor-
mance, safety, and alignment with strategic goals. The Manager Realization leads the execution of
construction and major maintenance projects, ensuring they meet business objectives, budgets,
and timelines while coordinating stakeholders and maintaining compliance.

Reliability Engineer is Responsible for asset performance on Airside and translating this into strate-
gic maintenance plans. This includes runway and taxiway maintenance, VOP activities, and invest-
ments in strategic vehicles.

C.3 Disruption: COVID-19

This section elaborates on the phrases of the interviews regarding the hybrid approach identified
at Schiphol Airport. This is categorized for each disruption selected.
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Table 79: Case 1: Reconfiguration mechanisms COVID-19
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Table 80: Case 1: Sensing Seizing mechanisms COVID-19
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Table 81: Case 1: Decision-making COVID-19
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C.4 Disruption: Security Personnel Shortage

Table 82: Case 2: Reconfiguration mechanisms Security Personnel Shortage
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Table 83: Case 2: Sensing Seizing mechanisms Security Personnel Shortage
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Table 84: Case 2: Decision-making Security Personnel Shortage
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C.5 Disruption: Security Lane Shortage

Table 85: Case 3: Reconfiguration mechanisms Security Lane Shortage
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Table 86: Case 3: Sensing Seizing mechanisms Security Lane Shortage
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Table 87: Case 3: Decision-making Security Lane Shortage
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C.6 Disruption: Strategic Shift

Table 88: Case 4: Reconfiguration mechanisms ILT inspections

139



Table 89: Case 4: Sensing Seizing mechanisms ILT inspections
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Table 90: Case 4: Decision-making ILT inspections
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C.7 Disruption: Unforeseen Weather Conditions

Table 91: Case 5: Reconfiguration mechanisms Unforeseen Weather Conditions
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Table 92: Case 5: Sensing Seizing mechanisms Unforeseen Weather Conditions

Table 93: Case 5: Decision-making Unforeseen Weather Conditions
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D ExpertJudgment

Table 1: Examples of disruptions where both predefined strategies and ad-hoc problem solving
were applied

Table 94: Your table caption here

Table 2: Which ad-hoc and structured/formalized methods are applied in such situations?

Table 95: Your table caption here

Table 3: Can you provide an example of information that is proactively monitored or collected and
then used to support ad-hoc problem solving?
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Table 96: Your table caption here

Table 4: Can you provide an example where the shortcomings of a structured method were ad-
dressed with ad-hoc problem solving?

Table 97: Your table caption here

Table 5: Can you provide an example of 'lessons learned’ from ad-hoc problem solving that were
integrated into a structured method?
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Table 98: Your table caption here

Tabel 6: Can you provide examples where the urgency was that high that formalized procedures
cannot be used and your team relied on ad-hoc problem solving?

Table 99: Your table caption here
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