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Abstract

Organizations in complex and interdependent sectors, such as the aviation industry, are increasingly
dependent on innovation networks to address major transitions. Although network governance and
orchestration are key in steering such networks, research rarely examines both in innovation contexts.
This qualitative case study explores how Schiphol Airport and its external innovation partner coordi-
nate and manage collaboration in Schiphol’s innovation network. The findings show that a hybrid
governance structure, combined with adaptive orchestration practices, ensures alignment, trust, and
facilitates collaboration in the innovation network. The study shows how different collaboration settings
require different orchestration approaches and offers practical steps to strengthen collaboration.
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Executive Summary

Organizations are increasingly faced with challenges that are too complex to address alone. This is
especially the case in sectors with high interdependence and infrastructure complexity, such as avi-
ation. Addressing transitions such as digitization, sustainability, and data-driven operations requires
collaboration between multiple organizations. Such collaboration is often organized through innovation
networks, which bring together diverse actors to co-create innovation.

Although innovation networks offer significant opportunities, they are also difficult to manage. Diverse
interests, power imbalances, and cultural differences can slow down innovation. Effective collabora-
tion on shared innovation therefore depends on more than simply bringing organizations together. Col-
laboration in innovation networks requires active steering through formal governance structures and
adaptive orchestration practices.

Academic literature offers useful frameworks to understand network governance and innovation orches-
tration. These concepts are both recognized as ways to steer multi-actor collaboration, but previous
research often treats them separately. Governance studies have largely focused on public sector or
health care networks, offering insights into coordination mechanisms but not addressing the dynamics
of innovation settings. Empirical evidence on orchestration is even more scarce and has mostly focused
on alliances rather than wider innovation networks. While these studies offer valuable insights, they
rarely examine innovation networks, and tend to address either network governance or orchestration
in isolation.

This research addresses that gap by exploring how innovation orchestrators facilitate collaboration in
Schiphol Airport’s innovation network in which Schiphol and its external innovation partner coordinate
joint innovation initiatives. The main research question was:

How do innovation orchestrators facilitate collaboration in innovation networks within the
Dutch aviation industry?

To address this question, this research adopted a qualitative case study approach. Data were col-
lected through workshops to map the actors in the network, semi-structured interviews, and observa-
tions. Analysis was guided by three sub-questions concerning the network’s structure and actors, the
orchestration practices applied, and the main challenges encountered.

Key findings:

» The network operates under a hybrid governance structure in which Schiphol acts as the lead
organization, complemented by an external innovation partner that has a supportive coordinating
role.

» The Schiphol innovation network is layered and segmented, with core partners and peripheral
actors engaging at different levels of formality across functional domains. Actors play different
roles depending on their domain, proximity to Schiphol, and maturity of innovation projects.

+ Six orchestration practices were identified: actor mobilization, agenda setting, knowledge sharing,
stakeholder management, strategic guidance, and trust & commitment. The mix and emphasis
of these practices vary by collaboration setting: innovation projects, innovation programs, tech-
nology scouting programs, or strategic coordination efforts.

» The network faces persistent challenges, including governance barriers, misaligned interests,
inconsistent actor engagement, cultural resistance to change, and difficulties in capturing knowl-
edge. Orchestration practices help mitigate these issues by aligning stakeholders, creating trans-
parency, and fostering trust, though they cannot eliminate them entirely.
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In conclusion, the orchestrators in the Schiphol innovation network use a dual approach: combining for-
mal network governance structures with adaptive orchestration practices tailored to the specific collabo-
ration setting. This combination enables the orchestrators to align actors, maintain trust, and accelerate
shared innovation despite the structural complexity and diverse interests visible in the network.

Building on this, the following recommendations have been made on how collaboration could be en-
abled even more in Schiphol’s network:

1. Develop a living actor map: maintain an up-to-date overview of all innovation partners, to ensure
the right actors are engaged early in new projects.

2. Formalize roles and responsibilities: use collaboration arrangements such as manifestos, al-
liances, or programs to create shared vision, alignment and legitimacy for joint initiatives.

3. Strengthen the external innovation partner’s role: increase their visibility and relationships across
the wider ecosystem to unlock more collaboration potential.

As a single-case qualitative study, the findings are shaped by the Schiphol context and are based
primarily on perspectives from Schiphol and its innovation partner. These limitations highlight future
research opportunities to broaden the current sample size with various innovation partners, compare
multiple cases across regulated and infrastructure-heavy sectors (such as rail or electricity transmission
networks) and apply longitudinal approaches to observe how both governance and orchestration evolve
over time and across collaboration settings.



contents

Preface i
Abstract ii
Executive Summary iii
1 Introduction 1
2 Theoretical Framework 3
2.1 Integrated Theoretical Framework . . . . . . .. .. ... ... .. 3
2.2 Innovation Networks . . . . . . . . . . .. 4
2.3 Governance and Collaborative Arrangements . . . . . . ... ... ... ......... 5
2.4 Innovation Orchestration . . . . . . . . . . . ... 6
3 Methodology 8
3.1 ResearchDesign . . . . . . . . . . e 8
3.2 Case Selection . . . . . . . . . e 8
3.3 Sampling Strategy . . . . . . ... e 9
3.4 DataCollection . . . . . . . . . . . 11
3.5 DataAnalysis . . . . . . . 12
4 Results 15
4.1 The Innovation Network of Schiphol . . . . . . . .. ... ... ... ... .. ...... 15
4.1.1 Innovation Network ActorMap . . . . . . . . . . .. ... ... ... ... ... 15
4.1.2 Structure and Governance of the Innovation Network . . . . .. ... ... ... 19

4.1.3 Sub-conclusion: Actors, Structure and Governance of the Schiphol Innovation
Network . . . . . . e 22
4.2 Enabling Network Collaboration through Orchestration Practices . . . . .. .. ... .. 23
4.2.1 Orchestration Practices . . . . . . .. . . . . ... . .. ... ... 23
4.2.2 Adapting Orchestration to Collaborative Contexts . . . . . . ... ... .. .. .. 26
4.2.3 Sub-conclusion: How Orchestration Practices enable Network Collaboration . . 26
4.3 Navigating Collaboration Challenges . . . . . . . . . . .. ... ... ... .. ...... 28
4.3.1 Collaboration Challenges and Possible Solutions . . . . . ... ... ... .... 28
4.3.2 Sub-conclusion: Mitigating Challenges through Orchestration . . . . . . ... .. 32
5 Conclusion & Discussion 33
5.1 Conclusion . . . . . . e e e e 33
5.2 DIisCUSSION . . . . . . e e e 34
5.21 Implications . . . . . . . . e 35
5.2.2 Recommendations . . . . . . . . ... 35
5.2.3 Limitations . . . . . . . 36
524 FutureResearch . . . . . . . . . . .. 36
References 37
A Interview Guides 40
B Code Book 43



2.1
4.1

3.1
3.2
3.3
3.4

4.1
4.2
43

B.1

List of Figures

Model of theoretical framework including all key concepts used for thisresearch . ... 4
Visual representation of the actors in Schiphol Airport’s Innovation Network . . . . . .. 16
Overview of interview participants . . . . . . .. .. .. ... ... ... ... .. ..., 10
Interview themes and their theoretical grounding . . . . . .. ... ... ... ...... 12
Overview of code categories and descriptions . . . . . . .. ... ... ... ....... 13
Overview of code groups and their underlying categorycodes . . . . . . . ... ... .. 13
Orchestration practices promoting collaboration in the Schiphol innovation network. . . 23
Relevance of orchestration practices across collaborative settings . . . . . .. ... .. 27
Overview of reported collaboration challenges and orchestration practices for mitigation 29

Code book for interview analysis . . . . . . . . ... 44

vi



Introduction

Collaborative innovation has gained increased attention, as organizations face challenges that are too
complicated to address alone. Systematic transitions such as digitization, sustainability, and growing
data-driven operations require organizations to seek solutions beyond their organizational boundaries.
This means that many firms have moved away from closed innovation models and instead adopted
strategies of interorganizational collaboration to share knowledge and risks, ultimately accelerating
innovation (Chesbrough, 2003). This is particularly relevant in sectors characterized by infrastruc-
tural complexity and high interdependence, such as energy, healthcare, logistics, and aviation (Dall-
Orsoletta et al., 2022; Dias & Escoval, 2012; Yun et al., 2020). In such settings, innovation is not
just a matter of developing new technologies but also aligning multiple actors to ensure coordinated
implementation.

A key concept in this context is the innovation network: collaborative structures that connect a variety
of actors who together work on joint innovation goals (Ritala & Hurmelinna-Laukkanen, 2013). Rather
than relying on internal resources only, firms engage in inter-organizational collaborations to share
knowledge, reduce risks, and accelerate innovation outcomes (Pittaway et al., 2004; Powell et al.,
1996; Ritala & Hurmelinna-Laukkanen, 2013).

However, while networks offer significant opportunities, they also present challenges. Collaborating
with multiple organizations means you have to deal with diverse interests, power asymmetries, and
cultural differences, which can hinder decision-making and trust-building (Aarikka-Stenroos & Ritala,
2017; Pittaway et al., 2004). Cultural and operational differences can further complicate collaboration
and social dilemmas may lead participants to disengage because of uncertainty about reciprocity or fear
of free riding (Das & Teng, 2002; Mohr et al., 2016). These challenges become even more complicated
in case of high interdependence between actors in the network (Ritala & Tidstrém, 2014).

These challenges show that simply bringing together various actors, does not automatically lead to
effective collaboration. It raises the question of how such networks can be steered to overcome these
challenges and unlock their innovation potential. This steering can be understood in two ways: by
shaping the network’s structure (e.g. governance or other formal structures) or by actively managing
collaboration through orchestration. Together, these perspectives form the basis for understanding how
innovation networks are managed in practice.

As networks become larger and more complex, informal coordination becomes insufficient. Without
clear structures that guide decision-making and coordinate multi-actor innovation efforts, there is a
risk of fragmentation or failure (Wang & Ran, 2023). Governance can help coordinate multi-actor net-
works. Provan and Kenis (2008) offer a framework to understand governance in networks, distinguish-
ing between three modes of network governance: participant-governed networks, lead organization
governance, and network administrative organizations (NAQO). Each mode offers different approaches
to coordinating networks, based on factors like trust, network size, and goal consensus.

Recent studies show that governance is more dynamic in practice than this governance framework sug-
gests. Networks often adopt hybrid forms that do not typically fit in the network governance typology



(Clauss & Ritala, 2023; van den Oord et al., 2023). Besides governance, organizations also formalize
collaborations through different collaborative arrangements, such as strategic alliances, joint ventures,
or partnership manifestos (de Man & Duysters, 2005; Gomes-Casseres et al., 2006; Hagedoorn, 1993).
These collaboration strategies must be carefully managed to prevent an overload of agreements (Hot-
tenrott & Lopes-Bento, 2016).

In addition to governance, the concept of innovation orchestration introduces a more dynamic per-
spective on steering networks. While governance focuses on the formal structures that coordinate
collaboration, orchestration refers to the actions and practices that enable actors within a network to
collaborate (Hurmelinna-Laukkanen et al., 2022; Provan & Kenis, 2008). Orchestrators’ core functions
include enabling knowledge mobility, ensuring innovation appropriability, and maintaining network sta-
bility, to support shared innovation (Dhanaraj & Parkhe, 2006). Later work expanded this view, by
exploring who can orchestrate, such as firms, intermediaries, or public organizations, each having dif-
ferent capabilities (Hurmelinna-Laukkanen & Natti, 2018). Subsequent to this, Hurmelinna-Laukkanen
et al. (2022) introduced orchestration profiles, showing that orchestration practices should adapt to
the network’s interdependence and determinacy. They distinguish between three profiles (translative,
transformative, and transcending), each suited to different types of networks.

Although these governance and orchestration frameworks offer different but complementary perspec-
tives on managing innovation networks, empirical research on this topic remains limited. Most studies
on network governance are based on public sector or health domains (Klijn et al., 2025; Provan &
Kenis, 2008; van den Oord et al., 2023), which provide information on coordination mechanisms, but
rarely focus on innovation settings. Only a few market-driven examples study entrepreneurial ecosys-
tems without applying the full network governance lens (Colombo et al., 2017). Empirical studies on
orchestration are scarce and often even more fragmented across domains or sectors. Previous stud-
ies on this topic focus on alliances in high-tech, or pharmaceutical sectors, healthcare networks, or on
orchestration at project level (Dhanaraj & Parkhe, 2006; Faccin et al., 2020; Pikkarainen et al., 2017;
Roehrich et al., 2023). While these studies provide relevant insights, they are often sector-specific, and
tend to focus on either network governance or orchestration, not both.

This study addresses that gap by exploring the structural and orchestration practices within the in-
novation network of Schiphol Airport, the largest Dutch commercial airport. The study explores how
Schiphol and its external innovation partner coordinate and enable collaboration across the network.
This research is guided by the following main research question:

How do innovation orchestrators facilitate collaboration in innovation networks within the
Dutch aviation industry?

The main question is addressed through the following sub-questions:

1. What are the structural characteristics of the innovation network and who are the key actors
involved?

2. What orchestration practices are applied to promote collaboration in the network?

3. What challenges arise while collaborating in innovation networks, and how does the orchestrator
manage these?

To answer these questions, this research uses a qualitative case study approach, combining network
mapping workshops, semi-structured interviews, and observations.

The next chapter describes the theoretical framework (Chapter 2), introducing the concepts of innova-
tion networks, governance, and orchestration, which together form the basis for further analysis. The
methodology (Chapter 3) explains the data collection methods (network mapping workshops, inter-
views, and observations), the analysis approach, and the rationale for choosing Schiphol as a case
study. The results (Chapter 4) are structured based on the three sub-questions. It discusses the struc-
ture and dynamics of the Schiphol innovation network, the orchestration practices applied, and the
main challenges related to this. The final chapter (Chapter 5) brings the results and theory together,
by answering the main research question. It reflects on the theoretical and practical implications, while
also addressing the limitations of the study and identifying future research opportunities.



Theoretical Framework

In this chapter, a theoretical framework has been developed to systematically study how innovation
orchestrators steer innovation networks. These networks offer significant opportunities to solve compli-
cated problems, share resources, and accelerate innovation. Yet the literature offers only a partial view
of how such collaboration is structured and coordinated. To address this, the chapter draws on three
complementary perspectives: the characteristics of innovation networks, the governance and formal
structuring of collaboration, and the role of innovation orchestrators in enabling innovation.

These different perspectives together form the theoretical framework that helps analyze the empirical
case of Schiphol Airport and its innovation network, the first section will explain how these concepts are
combined (2.1) as an layered analytical lens. The following sections each explain one of the concepts:
innovation networks (2.2), governance & collaborative arrangements (2.3), and innovation orchestra-
tion (2.4).

2.1. Integrated Theoretical Framework

Empirical studies rarely analyze innovation networks through a combined lens of network governance
and innovation orchestration. Governance studies are focused on public-service or health-care net-
works, showing different coordination mechanisms, but not in an innovation setting (Klijn et al., 2025;
Provan & Kenis, 2008; van den Oord et al., 2023). Orchestration research, in contrast, is scattered
across high-tech and pharmaceutical R&D consortia or on project level and seldom considers a wider
network structure (Dhanaraj & Parkhe, 2006; Faccin et al., 2020; Pikkarainen et al., 2017). In addi-
tion, the mutual influence of structural governance and dynamic orchestration practices remains poorly
understood, especially in innovation contexts.

This study addresses that gap by examining the multi-actor innovation network of Schiphol Airport.
To understand how innovation orchestrators steer collaboration, the research is guided by three sub-
questions, that mirror the theoretical concepts as shown in the framework in Figure 2.1 on the next
page:

1. Network structure & actors — What are the structural characteristics of the innovation network
and who are the key actors involved?

2. Orchestration practices — What orchestration practices are applied to promote collaboration in
the network?

3. Challenges — What challenges arise while collaborating in innovation networks, and how does
the orchestrator manage these?

Together, the theoretical concepts shown in Figure 2.1 form the theoretical foundation to address the
knowledge gap of how governance and orchestration interact within innovation networks.
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How do innovation orchestrators facilitate collaboration in innovation networks within the
Dutch aviation industry?

1. Network structure & actors

« Innovation network lens

* Network governance modes:
shared, lead, NAO; hybrid
governance, dynamic structures

3. Challenges 2. Orchestration practices

+ Governance dilemma’s: efficiency + Orchestration functions:
vs inclusiveness; internal vs knowledge mobility, innovation
external legitimacy; flexibility vs — appropriability, network stability
stability * Orchestration profiles: translative,

transformative, transcending
* Orchestration practices

Figure 2.1: Model of theoretical framework including all key concepts used for this research

The figure above integrates the three lenses used in this study and links them to the sub-questions.
SQ1 maps the Schiphol innovation network using the innovation network lens to explore the actors
and how they collaborate on innovation (2.2), while it also explores how coordination is organized with
insights from network governance theory (including the formal arrangements that come with this) (2.3).
SQ2 then examines orchestration as a dynamic complement to structure (what do actors actually do
to enable knowledge sharing, agenda setting etc.) (2.4). SQ3 identifies the collaboration challenges
of innovation networks empirically, and interprets them in relation to the dilemmas presented in the
network governance theory (2.3).

The arrows in Figure 2.1 indicate the interdependence of these concepts: network structure (1) shapes
orchestration practices (2), which in turn affect how challenges emerge and are managed (3). The
subsequent sections will explain each of the concepts described above in more detail.

2.2. Innovation Networks

Innovation in complex and interdependent industries such as the aviation sector cannot be understood
by looking at individual firms. Each single change affects multiple actors, therefore close collaboration
is required while innovating. This study therefore frames the Schiphol case as an innovation network,
which is a deliberately formed constellation of actors who work on shared innovation goals (Pittaway
et al., 2004; Powell et al., 1996). Adopting the network lens directly aligns with sub-question 1, which
aims to reveal the structural characteristics and actors of the innovation network.

The lens helps to clarify which actors are present and how they collaborate on innovation in the network.
It also sets a clear analytical boundary by focusing the analysis only on inter-organizational ties, that
are actively engaged in conceiving, developing, and implementing shared innovations. Although this
network is part of broader systems and ecosystems, such as policy frameworks, European or even
worldwide aviation infrastructure, it focuses specifically on the collaboration between organizations
involved within the Schiphol network itself. Broader ecosystem or linear supply-chain perspectives
would blur these actor-specific pathways, whereas the network lens offers the level of detail required
to answer the questions of this research (Aarikka-Stenroos & Ritala, 2017; Adner, 2016; Ahrweiler &
Keane, 2013).

In literature, innovation networks are defined as intentionally created collaborations in which heteroge-
neous actors share knowledge and co-develop new technologies or processes, co-creating value in
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the process (Hurmelinna-Laukkanen et al., 2022; Pittaway et al., 2004; Powell et al., 1996). Firms join
such networks to spread risk, pool complementary resources, gain access to new markets or technolo-
gies and accelerate time-to-market (Pittaway et al., 2004). They also function as "networks of learning”,
where mutual capability building occurs (Powell et al., 1996).

While these benefits draw actors into innovation networks, sustaining them depends on the network’s
ability to adapt its structure and coordination to evolving roles, interests, and interdependencies be-
tween actors (Aarikka-Stenroos & Ritala, 2017). This is underscored by Hurmelinna-Laukkanen et al.
(2022), who argue that networks built around shared goals must be actively managed to remain effec-
tive.

Together, the literature on innovation networks presents how networks are intentionally designed and
dynamically evolving. Participating in networks has multiple benefits, as long as their structure and
coordination are managed carefully. The network lens provides the starting point to analyze how orga-
nizations collaborate on shared innovation goals, from a governance and orchestration perspective.

2.3. Governance and Collaborative Arrangements

Innovation networks bring together actors with varying interests, resources, and responsibilities. Net-
work governance provides the structural lens for analyzing how decision making, monitoring, and con-
flict resolution are organized in a network (Provan & Kenis, 2008). Previous empirical studies on net-
work governance have mostly explored public-service or health-care collaboration networks, contexts
where the focus is mainly on service delivery and social welfare instead of technological innovation. A
recent review shows that more than two thirds of documented cases involve health, welfare or environ-
mental collaborations, while business and technology oriented networks account for less than 10% (van
den Oord et al., 2023). Foundational syntheses also focus on public interest, such as accountability
and citizen legitimacy (Klijn et al., 2025; Provan & Kenis, 2008), and only a few market-driven examples
study entrepreneurial ecosystems without applying the full network governance lens (Colombo et al.,
2017). Analyzing Schiphol’s innovation network therefore extends theory on network governance into
innovation-oriented network settings, where empirical evidence is limited.

In this context, network governance helps explain the structural choices that enable collaboration in
innovation networks. Provan and Kenis (2008) have defined the core construct, and present three
governance modes:

» Shared governance: actors make joint decisions without a central coordinator. This governance
mode relies strongly on trust and equality. It's often used in relatively small and tight networks
with shared interests.

+ Lead organization model: one dominant actor takes the lead within the network. The lead actor
sets the direction, and s.

* Network administrative organization (NAO): a separate independent entity has been appointed
to coordinate the network. This organization has the task to facilitate collaboration, share infor-
mation, and structure the decision-making process.

Each of the governance modes is linked to contingencies such as trust density, network size, goal
consensus, and the need for network-level competencies. The value of this typology is its analytical
clarity, in systematically analyzing coordination within networks. Provan and Kenis (2008) also present
governance dilemmas: efficiency versus inclusiveness, internal versus external legitimacy, and flexibil-
ity versus stability. The authors state that these dilemmas are not managed, it can affect the network’s
performance. This links back to the central question of this research, of how an innovation network can
be steered for effective collaboration.

In this research, the governance dilemmas are only used to interpret the observed collaboration chal-
lenges, not to pre-structure the analysis, since the study also focuses on the orchestration perspective.
To reflect both structural and dynamic coordination, the challenges in this research are empirically de-
rived from the Schiphol case.

Other studies on network governance show that Provan & Kenis’ model is not always sufficient to
capture the dynamic nature of networks, as they rarely fit in one governance mode. As networks scale
or become more complex, configurations evolve (e.g. from shared governance in early phases, toward
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brokered forms such as lead organization or NAO modes), and hybrid forms become more common
(van den Oord et al., 2023). Beyond these formal modes, informal norms and emergent routines are
found to keep collaboration aligned (Clauss & Ritala, 2023). This reinforces that governance is also
dynamic and shifts with its context.

In network governance, collaborative arrangements can add a formal layer that helps stabilize coordi-
nation, complementing the informal norms that shape collaboration in innovation networks. While gov-
ernance specifies who participates, who holds authority, and how disagreements are handled, these
collaborative arrangements formalize these choices into decision rights, resource commitments, and
accountability. These arrangements range from light instruments (e.g manifestos or strategic alliances)
to more binding forms (e.g. joint ventures or licensing) (Bloomenthal, 2024; de Man & Duysters, 2005;
Gomes-Casseres et al., 2006; Hagedoorn, 1993; Schilling, 2020). Such formalization coexists with
informal norms and shared beliefs, so governance typically combines written agreements with enacted
routines. Together, they determine how the network is steered.

The governance concepts above serve as the structural lens for interpreting coordination within the
innovation network of Schiphol. What it does not explain is how this coordination is enacted from a
dynamic perspective. The next section therefore turns to the role of innovation orchestrators in steering
the network.

2.4. Innovation Orchestration

Where the previous section specified the structure of collaboration, orchestration captures the dynamic
coordination aspect that makes this structure work and adapts it to changing conditions. In innovation
networks, interdependencies and interests are nog static, so structure alone is not sufficient. The
concept of ‘innovation orchestration’ is the process through which network processes are purposefully
shaped to keep actors aligned, and engaged around shared innovation goals (Dhanaraj & Parkhe, 2006;
Hurmelinna-Laukkanen & Natti, 2018). An ’orchestrator’ can create the environment that enables this
shared innovation.

Dhanaraj and Parkhe (2006) describe orchestration as a process that consists of three related orches-
tration processes:

» Knowledge mobility: includes the extent to which knowledge flows within the network. Orches-
trators can reduce barriers to knowledge sharing and establish connections between different
actors to create the environment where they share knowledge.

* Innovation appropriability: refers to the degree to which involved parties can capture value
from innovation. This requires management on trust, ownership agreements (IP), and equal
distribution of returns.

» Network stability: is required for a sustainable long-term collaboration, despite different interests
or power asymmetries. Orchestrators can contribute to network stability by fostering relations,
manage tensions, and set directions.

These elements reinforce each other and must be balanced contextually. Neglecting one of these
processes can undermine the others. For example, knowledge mobility is less effective if there is
no trust about the distribution of benefits, which is related to appropriability. The orchestrator must
accurately respond to what is most needed to enable innovation in the network at that moment.

Other studies shift the attention of what an orchestration does, to who orchestrates, and how. Hurmelinna-
Laukkanen and Natti (2018) portray orchestration as a dynamic capability: actors adopt, switch, and
combine roles so that practices can be adjusted to changing conditions. Later, Hurmelinna-Laukkanen
et al. (2022) link orchestration practices to network context showing that effective approaches match a
network’s degree of interdependence and determinacy. The authors distinguish three profiles: transla-
tive (low alignment, fuzzy objectives), fransformative (intermediate form, deepening existing collabora-
tion), and transcending (high alignment, explicit goals, exploitation of knowledge).

Each of the profiles is associated with a characteristic set of orchestration practices. In translative set-
tings, practices are centered around creating a shared vision and spanning boundaries between actors.
As alignment grows, the practices within the transformative profile focus on specifying shared goals,
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agreeing simple routines. In transcending contexts, practices shift toward clear role allocation and stan-
dardization, while clarifying IP and profit sharing. These ’practice families’ informed the interview guide
for this research. Respondents were asked about the activities that Schiphol does related to sharing
knowlege, agenda setting et cetera.

These profiles are dynamic, when conditions change, orchestrators often switch roles and re-balance
knowledge mobility, appropriability, and stability. In the Schiphol case, the profiles are used as an
interpretive lens to identify which profile characteristics align with the innovation network.

Empirical orchestration research remains fragmented and often focuses on project-level alliances rather
than wider multi-actor networks (Faccin et al., 2020; Pikkarainen et al., 2017; Roehrich et al., 2023).
Therefore, this research uses the described orchestration constructs to explore how collaboration is
facilitated across the Schiphol Innovation network. Orchestration adds a dynamic complement to the
structural lens of network governance. These constructs informed the interview guide and the findings
were interpreted in light of them. The next chapter will explain the design of this research and the
methods used.



Methodology

This chapter outlines the methodology used to explore how innovation orchestrators facilitate effective
collaboration in innovation network within the Dutch aviation industry. The study is based on a quali-
tative case study of Schiphol Airport’s innovation network. The next section introduces the research
design and explains why this approach is suitable. This is followed by a description of the selected
case (3.2), the sampling strategy (3.3), and the methods used for data collection (3.4). The final sec-
tion explains how the data has been analyzed to answer the research questions. (3.5).

3.1. Research Design

This study uses a qualitative single-case study design to explore how innovation orchestrators facili-
tate collaboration in innovation networks within the Dutch aviation industry. This design was chosen
because collaborative innovation and its orchestration are complex, context-dependent processes that
are strongly shaped by the environment in which they occur (Hurmelinna-Laukkanen et al., 2022; van
den Oord et al., 2023). In the aviation industry, this complexity arises from the large number of actors
involved, their interdependent relationships, and strict regulations. A case study design is suitable to
investigate such dynamics, as it allows for a in-depth, context-specific analysis of how orchestration
is performed in practice, which is relevant to the complex environment of innovation networks in the
aviation industry.

To investigate orchestration, the research design integrates three complementary qualitative methods:

» Actor mapping workshops, to explore the structure and actor composition of the innovation

network;

» Semi-structured interviews, to examine orchestration practices and governance structures in
detail;

» Observations, to gain additional insights and support interpretation through contextual under-
standing.

This research design has been applied to the case of Schiphol Airport’s innovation network. This net-
work offers a relevant setting to explore how innovation orchestration unfolds in practice. The following
section explains the rationale for selecting this case.

3.2. Case Selection

The selected case for this study is the innovation network of Schiphol Airport. This case was chosen
because Schiphol plays a central role in coordinating innovation across a wide range of interdependent
actors such as airlines, ground handlers, infrastructure partners etc. to enable progressive aviation in
the Netherlands. This makes the case suitable and rich in information to study orchestration in practice.

Collaborative innovation between airports, airlines, and other partners is increasingly seen as the key
to solving complex challenges, such as reducing environmental impact or improving labor conditions
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with respect to baggage handling (Future Travel Experience, 2025; Pereira et al., 2021). Orchestrating
the innovation network that results from this is therefore of high importance for Schiphol, also to achieve
their goal to become the world’s most sustainable airport by 2030 (Royal Schiphol Group, 2025b). This
drives Schiphol to act as a central actor and initiator of innovation to achieve such goals.

From a scientific perspective, this case offers valuable insights into orchestration unfolds in a com-
plex, multi-actor setting. In addition, the case offers the possibility to study network governance in an
innovation network, complementing current empirical studies on governance in, for instance, public
networks. Moreover, Schiphol’s long-term partnership with their innovation partner and consultancy
firm nimtd, adds an extra dimension to the case by highlighting the role of an external orchestrator.
This innovation partner helps organizations become future-proof by co-creating innovation initiatives,
they have an extensive network and a lot of expertise related to start-ups, accelerators, and innovation
strategy (Royal Schiphol Group, 2023). The presence of an external partner particularly in innovation
orchestration has not been researched yet.

3.3. Sampling Strategy

This research uses a purposive sampling strategy, in which participants were selected based on their
knowledge of Schiphol’s innovation network and their involvement in relevant innovation activities. The
sampling was guided by the need to collect different perspectives from both the central people within
innovation at Schiphol and those involved in concrete innovation efforts. Two complementary data
collection methods were used: actor network mapping workshops and semi-structured interviews.

Workshops

To understand the structure, dynamics, and actors involved in Schiphol’s innovation network, work-
shops have been organized. Participants were selected based on their strategic position and involve-
ment in the innovation ecosystem:

» Schiphol’s Innovation Hub representatives (3): individuals who are exploring and shaping
the future of aviation at Schiphol. They work on different innovation initiatives while also setting
strategic direction. They have a broad view of innovation activities at Schiphol, and the (external)
actors that are included with this. These representatives were selected because of their strategic
role and knowledge of innovation within Schiphol. They provided insights into the network’s com-
position, the actors with whom they collaborate, and how these relations are structured, which
helped compile the initial network actor map.

Innovation partner representatives (4): consultants from nimtd who support Schiphol in orches-
trating innovation programs and ecosystem activities. These people have been selected to add
on the perspectives of the Schiphol Innovation Hub, by offering an external cross-organizational
view on the network’s structure, having supported multiple initiatives and partnerships within the
network.

* Procurement department staff Schiphol (4): individuals that are involved when procuring new
technologies at Schiphol. They know what kinds of contracts are in place with current innovation
partners, and if they specify anything on innovation collaboration. They have been involved in
adding a contract perspective, which is essential to understand how formal structures or collabo-
ration agreements play a role in current innovation initiatives. These people have been involved
later to validate the the network actor map.

This combination of participants ensured diversity of relevant perspectives on how the network is struc-
tured and who is included in the innovation network of Schiphol, to help answer the first sub-question
of this research.

Interviews

For the semi-structured interviews, a more targeted approach has been used to gain deeper insight
into the governance structure, orchestration practices, and collaboration challenges (sub-question 2 &
3).
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This included the selection of the following interviewees:

* Representatives of Schiphol’s innovation partner (3): consultants from nimtd who support
Schiphol in orchestrating innovation programs and ecosystem activities. They have been selected
because their external position and involvement in innovation efforts allows them to reflect on
orchestration practices and the challenges that come with this.

Participants in a specific innovation project (4): the second group has been chosen for their
direct involvement in a recent multi-actor innovation project. Their close collaboration around
a shared innovation goal was expected to provide concrete practice-based insights into how
Schiphol collaborates with external partners, and the orchestration practices included. Because
they worked on the same project, they could offer consistent and detailed perspectives on orches-
tration at project level, complementing the broader view of the innovation partner representatives.
The selected group includes employees of Schiphol involved with product and business devel-
opment of the innovation, a consultant, and an airline representative that was included from an
operational perspective.

The innovation partner representatives have been selected to provide a more general perspective on
orchestration within the innovation network, whereas the project participants were selected to provide
deeper insights in an actual multi-actor collaboration setting. Table 3.1 below provides an overview of
the interview participants (anonymized), including their organization and function.

Table 3.1: Overview of interview participants

Participant  Organization Role / Function

A Innovation partner  Innovation Program Lead & strategic advisor to
Schiphol

B Schiphol Go-to-market director responsible for
commercializing Schiphol’s internal innovations

C Innovation partner  Business Developer & innovation project lead
(Schiphol)

D Innovation partner  Senior innovator ar Schiphol Innovation hub,
leading strategic projects

Airline X Process coordinator, ground operations
F Schiphol Airside process manager

Consultancy firm Y  Business developer & consultant

Participants were identified through the network of the innovation partner and the Schiphol Innovation
Hub. Two gatekeepers have provided access to the interview participants. One of them was connected
to the innovation partner, and was part of the Schiphol Innovation Hub. The other gatekeeper was the
head of innovation of Schiphol’s Innovation Hub. The participant list evolved during the early research
phase. The final sample reflected the most relevant and varied participants regarding the orchestration
activities.

Reflection on sampling bias

Even though participants were purposefully selected for their relevance to the research questions, sev-
eral potential biases should be acknowledged. The workshop participants came mainly from Schiphol’s
Innovation Hub and its innovation partner, which could lead to a more centralized view of the network.
External or peripheral actors were not directly involved. To mitigate this, validation steps were included,
such as a feedback session with the procurement department to refine the network representation.
The interview sample was focused, prioritizing participants with direct experience in Schiphol’s innova-
tion initiatives. While this allowed for in-depth practice-based insights, it could lead to relatively coherent
or aligned narratives. Also innovation partner representatives may have an interest in portraying their
orchestration efforts in a favorable light. These risks were mitigated by including participants from dif-
ferent organizational positions and by triangulating interview data with the insights from workshops and
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the researcher’s own observation.

This research does not aim for broad generalization, but for a in-depth understanding of orchestration
in a complex innovation network like Schiphol’s. Given the time constraints of this study, a focused and
logical sample was required to ensure depth while remaining feasible within the available time.

3.4. Data Collection

The data for this research have been collected through a combination of network mapping workshops,
semi-structured interviews, and the researchers’ observations. This mixed data collection method en-
sured a multi-layered understanding of the Schiphol Airport innovation network and the orchestration
practices involved with it.

Workshops

Three network mapping workshops have been conducted, to explore the structure, context, and com-
plexity of Schiphol’s innovation network. All workshops have been held in person. The first one included
with two people of Schiphol’s innovation partner and three people of their Innovation Hub. This session
was used to create a first version of the map. The second workshop included two additional people
of the innovation partner with different aviation-related backgrounds to refine and expand the mapping.
The final and third workshop was with people of the procurement department of Schiphol, to validate
the map from a formal contracting perspective.

Each session lasted approximately 1.5 hours and was facilitated by the researcher. The sessions
have been recorded but not transcribed. Through an open, interactive discussion, the participants
suggested who was included in the network and explained what the collaboration with these partners
entails. Through this iterative process, the group created a shared understanding of which actors played
central roles in the innovation network. The outputs have been captured in Miro, an online collaborative
whiteboard tool.

The workshops revealed that Schiphol’s innovation network is not static, relatively large, and complex to
study. Placing the actors in certain categories was challenging, as many roles were found to be depen-
dent on specific innovation themes or collaboration settings. For this reason, the interview part of the
research has been focused on a single innovation project. This allows for a more detailed examination
of orchestration activities in practice.

Interviews

During the second phase of the research, seven semi-structured interviews were conducted. The
interviews were held in person and online using Microsoft Teams. Each interview lasted between 45
to 60 minutes and was conducted in Dutch. Interviews were recorded and automatically transcribed
using Teams.

Two interview guides have been developed (see Appendix A). One for the participants who were part
of a specific innovation project, and another one for the innovation partner participants, to tailor the
questions to the context. Both guides include five themes: network structure & dynamics, collaboration
setup & governance, orchestration practices, and challenges. The guides have been created based
on the theory as presented in the theoretical framework (Chapter 2) of this report. The questions have
been compiled based on the following theoretical grounds. The order does not correspond exactly with
the theoretical framework, this is to improve the flow of the interview (Table 3.2):
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Table 3.2: Interview themes and their theoretical grounding

Interview theme Theoretical ground

A. Introduction & background -

B. Network * Orchestration profiles (section 2.2 & 2.4)
C. Collaboration Setup & Governance * Governance modes (section 2.3)
D. Orchestration Practices * Orchestration processes

* Orchestration practices per network type
(section 2.4)

E. Challenges » Governance challenges (section 2.3)

F. Reflection & evaluation -

The interview guides have been reviewed and refined by the researcher’s academic and company
supervisors.

Observations

The researchers’ observations were used as a complementary data source. As part of the case study,
the researcher was part of the Schiphol account at their innovation partner for five months. The re-
searcher was present during account meetings and has visited the Schiphol Innovation Hub several
times. These observations helped gather contextual insight in the innovation network. Notes were
taken throughout this time, to support data triangulation and improve interpretation of the other data
sources.

Ethical considerations

All participants signed an informed consent form. The form outlined the goal of the research, how
their data would be used, and measures about data confidentiality and storage. Names and roles of
interviewees have been anonymized in all transcripts. The research received approval of the Human
Research Ethics Committee (HREC) at TU Delft who evaluated the data management plan for this
study.

3.5. Data Analysis

The data analysis of this study is a combination of an interpretive analysis of the workshop outcomes
and a thematic analysis of the interview data. The analysis process followed an abductive logic, which
means that the theoretical concepts informed the analysis, but were refined throughout the research
process based on the gathered empirical insights.

The workshops and the researcher’s observations resulted in the innovation network map, which en-
sured contextual knowledge to support the interpretation of the other data sources. The analysis was
focused on capturing the collective insights and translating them into a visualization that represents
the Schiphol Innovation Network. The network map has been refined iteratively based on the different
workshops.

The interview data have been thematically coded using the coding software ATLAS.ti. This method has
been selected because it helps identify patterns specific to certain themes across different perspectives.
The initial codes were based on the key concepts as presented in the theoretical framework (Chapter
2). These codes provided a starting point, but changed significantly during the coding process. This
coding method allowed the analysis to stay close to theory, while also being responsive to the context
of the Schiphol case.

The interview data was automatically transcribed while being recorded with Microsoft Teams. Then
the transcripts were summarized according to the main themes of the interview guide to get rid of
any repetitive or useless information. The summarized transcripts were shared with the interviewees
afterwards to validate if all information was interpreted the right way. The transcripts are not publicly
available due to privacy reasons. The summarized transcripts were then uploaded to ATLAS.ti, where
the coding analysis was done. This was an iterative process, starting with coding the transcript, then
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reviewing it, comparing codes between other transcripts until sufficiently coded. There were predefined
category codes, with subcodes underneath, which changed along the coding process. Table 3.3 shows
an overview of the main category codes used for the analysis. In Appendix B, the full code book,
including the subcodes, descriptions and groundedness is presented.

Table 3.3: Overview of code categories and descriptions

Category code Description

Context Background information on the innovation network and
interviewee roles.

Governance formality Degree to which coordination is organized through formal
or informal structures.

Governance mode Characteristics of governance mode applied in the
network, such as lead organization or NAO.

Network Characteristics of the innovation network, including actor
composition and interdependence.

Orchestration practices Actions taken to facilitate collaboration, such as actor
mobilization, knowledge sharing, and stakeholder
management.

Orchestrator role Roles that orchestrators take within the network.

Reflection on involvement nimtd  Reflections on the impact and potential influence of
Schiphol’s innovation partner on the network.

Challenges Barriers to collaboration within the network.

After all transcripts were coded, a thematic analysis followed to systematically address the research
sub-questions. Each of the category codes has been assigned to broader code groups, which corre-
spond directly to this research’ sub-questions (see Table 3.4). For example, codes such as governance
formality, governance mode, network, and orchestrator role were grouped under code group 1 "network
type & actors” to support the first sub-question.

Table 3.4: Overview of code groups and their underlying category codes

Code group Category code

1. Network type & actors Governance formality
Governance mode
Network

Orchestrator role

2. Enablers of collaboration Governance formality
Orchestration practices

3. Challenges & how managed Challenges
Reflection involvement nimtd

Then, the analysis proceeded by reviewing the coded data per code group. For each group, the coded
segments were compared between the interview participants. This helped identify recurring themes,
and key insights were noted for each underlying category code. For example, within code group 1
"network type & actors”, the category governance formality included two subcodes: formal and informal
governance. By comparing how different actors described coordination, patterns could be identified in
how governance structures were perceived. In this case, the analysis of these subcodes led to insights
on how coordination was structured and how this relates to the type of network being orchestrated.
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This structured use of code groups ensured that the analysis was directly connected to the research
sub-questions. In addition, the grouping guaranteed that not only isolated codes were analyzed, but
also that patterns were interpreted throughout interviews and that the insights were connected with the
theoretical lens as presented in Chapter 2. The results chapters were structured to reflect this, with
each subsection organized around one of the sub-questions and its corresponding code group.

To ensure the validity and credibility of this qualitative analysis, several strategies have been applied.
The analysis was based on theoretical grounds, and codes were refined iteratively through repeatedly
evaluating the interview results. The data has been triangulated by combining the three data sources:
workshop outputs, interview data, and the researcher’s observations. In addition, the analysis has been
validated with people of Schiphol and their innovation partner, to ensure that the data is interpreted
correctly. This helped mitigate individual bias of the researcher.



Results

This chapter presents the empirical findings of this research, based on semi-structured interviews, work-
shops, and the researcher’s observations on the Schiphol innovation network. The goal of this chapter
is to answer the main research question: How do innovation orchestrators facilitate collaboration in
innovation networks within the Dutch aviation industry?

To guide the analysis, three sub-questions will be answered in different sections of this chapter. The
first section (4.1) explores the structure and dynamics of the Schiphol innovation network by describing
who is involved, how the network is structured, and what governance mechanisms shape the network.
This analysis shows what kind of innovation network is being orchestrated. The second section (4.2)
focuses on how collaboration within the network is being facilitated by the orchestrators. Six orches-
tration practices have been identified that enable effective collaboration. The section shows how both
Schiphol and their innovation partner execute these practices, depending on the collaborative setting.
The final section (4.3) explores the challenges that occur while orchestrating collaboration in Schiphol’s
innovation network. The different challenges are grouped in five categories. The section concludes
with a reflection on how orchestration practices and the involvement of an external innovation partner
could strengthen network collaboration.

4.1. The Innovation Network of Schiphol

To explore the innovation network of Schiphol Airport, this section dives into its structure, who is in-
volved, and its governance dynamics. It addresses the first sub-question of this research: What are
the structural characteristics of the innovation network and who are the key actors involved? The
analysis is based on network mapping workshops, semi-structured interviews, and the researcher’s
observations during the case study. The section is divided into two substantive parts. The first subsec-
tion presents a visual representation of the actors in the innovation network of Schiphol, explaining its
composition and the proximity of actors (4.1.1). The second subsection explains the network character-
istics and governance dynamics (4.1.2). The final part presents the conclusion to the first sub-question
of this research (4.1.3).

4.11. Innovation Network Actor Map

To understand who are the actors involved in the innovation network of Schiphol Airport, an innova-
tion actor map has been created (see next page, Figure 4.1). The map has been co-created through
four workshops with both people of Schiphol’s innovation partner, and their Innovation Hub, and the
procurement department of Schiphol.

The design of the actor map will first be explained on the page following the map, followed by the main
findings that resulted from this. After that, the map’s content will be broken down further.

15
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The innovation actor map is structured as a union model with different layers. The layers capture
both the proximity as the formality of collaboration between Schiphol and its partners. The inner layer,
closest to Schiphol are the actors with whom Schiphol maintains formal or semi-formal innovation ar-
rangements (section 2.3). These can be arrangements on joint innovation goals, through ownership,
strategic alliances, manifestos, or long-term collaboration contracts. An example of such collabora-
tive arrangement is the BOOST program, which is a collaborative innovation program on the topic of
baggage handling. Within this program, Schiphol and other airports have committed to work jointly on
this topic to accelerate innovation in the baggage domain (BOOST Baggage, 2025). The outer layer
includes actors with whom Schiphol collaborate on innovation without any formalized arrangement on
further joint innovation goals. These actors may be engaged through innovation projects. It's impor-
tant to note here that these partners could have ‘regular’ contracts with Schiphol on their assignment.
However, for this actor map, there has been looked into contracts mentioning specific joint innovation
goals.

Besides the layers, the actor map is further segmented into domains, each representing a functional
area in the innovation network. Each domain consists of subdomains that are created to show a group
of actors with similar roles. For example, the operations domain includes the sub domains of airlines,
ground handlers and security related actors. The research and knowledge domain shows universities,
research institutes and professional services companies. Each domain is a different area within the
innovation network but also represents different contributions to innovation.

The actor map offers an understanding of how the innovation network of Schiphol is currently structured
at Schiphol and to what extent collective innovation goals are defined. The layered model shows both
existing formal innovation arrangements as unused opportunities for innovation. Within multiple do-
mains it appeared that for some ‘important actors’ like large airlines and large construction companies,
there were no innovation related collaborative arrangements in place. Despite their importance, some
essential actors are not part of formal innovation arrangements with Schiphol. This might be showing
a disconnection between operational relevance and innovation governance. By visualizing the gaps,
the map helps identify where an orchestrator could build relationships or collaboration mechanisms to
further strengthen the innovation network.

The map’s high density of actors spread across the wide variety of (sub-)domains reflects the complexity
and the scale on which Schiphol does innovation. The large number of organizations, each having
different roles, interests, and proximity to Schiphol shows that innovation orchestration is not a static
process, but dynamic and context dependent. In addition, the map shows that Schiphol engages in
different types of collaborative frameworks, such as association or consortia memberships, letters of
intent, and jointly developed sectoral agreements. Each of the domains will be further elaborated on in
the remainder of this subchapter.

Operations

The operations domain includes actors that are related to the daily operations of the airport. These could
be airlines, ground handling companies, safety & security, cargo or commercial retailers at the airport.
Examples of innovation projects are related to improving ground handling activities like turnaround
times, baggage logistics but also topics related to sustainability, like sustainable taxing or capturing ultra
fine particles on the apron (Schiphol, 2025). For projects like these Schiphol needs to work together
with multiple parties from every subdomain to innovate. During the network analysis it became clear that
there were only formal innovation contracts with two commercial retailers. Although actors, like large
airlines or ground handling companies seem important for these topics, formal innovation agreements
are not in place.

Funding and Policy

The funding & policy domain includes funding actors, municipal, national, EU and international actors
that have financial or regulatory roles related to innovation at the airport. These include funding mech-
anisms such as subsidies or innovation grants and policy regarding for instance climate change and
energy transitions. In the outer layer of the funding subdomain, the actors are mostly investors. The
inner layer shows innovation consortia funded by the EU, such as TULIPS. The fact that it is funded
by the EU reflects a collaborative arrangement which is why it is shown in the inner layer. TULIPS is
a consortium led by Schiphol, the goal of this consortium is to promote low carbon mobility and sus-
tainability (TULIPS, 2025). The project has received funding from the EU’s Horizon 2020 research and
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innovation program. The initiative algins with broader EU goals to lower carbon emissions.

Within the other subdomains, municipal, national, and EU the actors are more focused on policy. How-
ever, within this domain it's essential to note the layered nature of rules within aviation. The distinction
is as follows:

» Formal legislation (governments)

» Sector-wide standards (such as baggage tag coding systems)

+ Recommended practices (like data protection (AVG))

» Sectoral agreements (by organizations like IATA) (Mapping workshop 3, June 18, 2025)

Sectoral consortia are important in developing sectoral agreements and standards. For example, the
International Air Transport Association (IATA) is an aviation trade association that organizes working
groups where aviation stakeholders jointly develop recommended practices. This is also why IATA is in
the inner layer because Schiphol is a member of this association, while the other actors impose rules
on Schiphol (outer layer).

Research, Knowledge and Professional Services

This domain consists of universities, research institutes, and professional service providers like con-
sultancy firms. This domain mainly serves as a way to explore emerging technologies and knowledge.
Together with these research related actors, Schiphol works on diverse innovation topics like automati-
zation and data driven solutions. For example, Schiphol works together with TU Delft on a living lab at
Rotterdam The Hague Airport, which is part of Schiphol Group. This collaboration has been formalized
by a Letter of Intent in 2019, which is why TU Delft is in the inner layer of the model (TU Delft, n.d.).
Consultancy firms offer expert knowledge that Schiphol does not have internally, the innovation projects
for which they are hired can be quite diverse. It can be providing (strategic) advice, developing IT solu-
tions, coordinating projects et cetera. Within this subdomain, only the innovation partner is in the inner
layer, as they are a contracted partner of Schiphol Airport.

Infrastructure, Facilities and Assets

Actors in this domain include construction companies, manufacturers, IT, fueling, and utility providers
(e.g. energy, water). Innovation in this domain focuses mainly on airport development projects, im-
proved infrastructure, and energy transitions. Collaboration is mainly structured through projects. There
are two categories in which innovation collaboration arrangements are in place. The first one is within
fuel, this is the company that is responsible for all fuel at Schiphol Airport. They collaborate on sustain-
able aviation fuel (SAF). Next to that, within the manufacturing domain there are several actors that are
contracted due to a specific innovation topic such as baggage.

Strategic Networks

Within the last subdomain, the airports within Schiphol Group are shown, unions, and consortia. These
are strategic networks in which actors collaborate on systematic innovation topics such as autonomous
turnaround (innovation program Smart Ramp), baggage (BOOST), Single European Sky Air Traffic
Management (HERON consortium), and climate neutral flying (Flying Vision initiative). These networks
are important to map, because it shows what kind of topics Schiphol is already working on collectively.
Within the Schiphol Group, not all airports are included in the inner circle of the network, because
they do not yet work on innovation collectively throughout the group. Also, the airports within the
Schiphol Group are operated through a variety of management contracts, strategic interests, partial or
full ownership, and holding or exploiting real estate (Royal Schiphol Group, 2024).

Internal Innovation Structure

Within Schiphol, innovation follows a hub and spoke model, in which the Schiphol Innovation hub serves
as a central coordinating entity of innovation. The hub is connected to different parts of the organiza-
tions that work on innovation efforts. The spokes are formed by departments such as sustainability,
airport development (energy management), security, infrastructure operations (baggage innovation), IT
enabling service, Schiphol Media (passenger flow innovation), and Aviation Solutions (selling proven
innovations to other airports).
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4.1.2. Structure and Governance of the Innovation Network

This section presents part of the semi-structured interview results with participants of the Schiphol
innovation network. The actor map provided a visual overview of the network composition and the
collaborative arrangements between Schiphol and its partners. The interviews offer a deeper insight
in the network characteristics, what formal procedures (related to innovation) are in place, and what
network governance mechanisms exist. The goal is to understand the structural characteristics of the
innovation network, while focusing on formal innovation procedures and existing network governance
mechanisms.

Network characteristics

The Schiphol innovation network is diverse and layered, including actors across various domains. It
is also characterized by its dynamic actor roles, which change depending on the innovation stage and
project focus. Finally the interdependence in the network is high and dependencies increase even
more as is even more increased as innovations mature. These characteristics will be explained below.

The first characteristic is that Schiphol is part of a diverse and layered network. Interviewees describe
Schiphol’s innovation network as large, spanning different domains and including many different actors,
such as academic institutions, corporates, government bodies, and sector-specific innovation partners.
Depending on the topic or department, different subsets of actors within the network are included.
This is also illustrated in section 4.1.1, that presents the network actor map, which visually reflects
the domain-based segmentation as mentioned by the interviewees. One interviewee describes this as
each domain having their own small networks:

Within each domain, teams often have their own networks. For example, Airside Opera-
tions has a network of people at other airports and with their direct stakeholders, handlers
and airlines. Terminal or Passenger Operations teams will have their own networks. (C,
interview, June 4 2025)

Another example, within the innovation project explored for this case study showed that operational
departments, airlines, and ground handlers needed to be included, whereas energy-focused projects
rely more on infrastructure partners and fuel providers (B, interview June 5, 2025). This aligns with
what was found within the innovation actor map of the previous section. These insights confirm that
the network is segmented based on functions but still is interconnected.

The roles of the different actors in the network of Schiphol are not fixed. Actor involvement shifts
depending on the project stage or maturity and its substantive focus. Some stakeholders are brought
in for early-stage experimentation, while others only become involved from scale-up. This dynamic
is illustrated by the innovation project explored for this case study. In the early stages of the project,
when Schiphol focused on developing a proof of concept and piloting the new tool, actors like ground
handlers and airlines were mainly only consulted and informed in later stages of the innovation process.
Their role in the developing process was limited.

[...] we [airline] looked at the data and gave feedback [to Schiphol] on whether it [the tool]
was correct and useful for us [...] [bJut beyond giving feedback, we didn’t have an official
role in the development itself. The scope and the design of the project had already largely
been defined by Schiphol by the time we became involved. (E, interview, June 12, 2025)

However, as the project moved forward to implementation and operational integration, the same actors
became central to adoption:

A turning point came when our tool started providing real value in daily operations. For
example, a ground handler realized they could optimize equipment use. An airline was
able to reduce the time spent in daily meetings about turnaround data. When partners
started to depend on the tool, adoption really accelerated. (B, interview, June 5, 2025)

This turning point reflects how actors who were initially peripheral to the development phase, became
essential during implementation and operational integration. This shows how the same actors may
shift from peripheral to key roles, depending on the maturity of the project.

As the innovation network map already showed a lot of actors, many interviewees emphasized that
these actors are highly interdependent. Many innovation projects or topics require coordination be-
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tween multiple internal and external actors, especially if operational or infrastructure processes are
involved. This interdependence increases as innovations mature and move toward operational integra-
tion. According to one participant, scaling technologies (for instance from pilot to implementation) often
creates new dependencies, such as regulatory approval, operational alignment and funding:

But as you move toward higher TRL levels, shifting from proof of technology to proof of
operations, more actors become involved. That’s because the technology needs to function
within a real operational environment. At that point, you start dealing with health and safety,
security, legal regulations, various handlers, air traffic control, and so on. (A, interview, May
28, 2025)

Together, these characteristics show that the innovation network of Schiphol is complex, and highly
interdependent, where actor roles vary by context and maturity of the innovation (project).

Formal procedures while innovating at Schiphol

In addition to the composition of the network, interviewees also provided insight into the (in-)formal
structures used within Schiphol to systematically collaborate at Schiphol. Schiphol’s innovation collab-
oration is characterized by a mix of formal, semi-formal and informal structures. The most prominent
formal mechanism is the public procurement process, which is legally required for high cost innovation
projects. In addition, Schiphol uses semi-formal processes such as airlines consultations for invest-
ment decisions. Despite these formal mechanisms, much of the collaboration in the network is based
on trust. This mix of (in-)formal structures highlights both the constraints and flexibility in Schiphol’s
innovation governance. This will be further elaborated on below.

The procurement process and innovation investment decisions of Schiphol is the most mentioned for-
mal aspect to collaboration while innovating at Schiphol. The airport is a public entity, a special sector
company. Therefore, Schiphol is bound by Dutch and EU public procurement laws, to ensure trans-
parency and fair competition for suppliers (Royal Schiphol Group, 2025c). Interviewees stated that
projects that exceed a certain financial threshold require public tendering: “Everything is regulated by
law when it comes to financial thresholds that require a tender. Schiphol must follow these legal require-
ments, like any public entity” (D, interview, June 11, 2025). The interviewees emphasize that innovation
related tenders have to be organized very often due to two reasons. First, often the technology used
for innovation projects at Schiphol, is already expensive on itself. Next to that, if the project is scaled
up, higher budgets are involved which automatically require a tender process to be started.

Even though the tender process ensures fair competition, interviewees also highlight that the process
takes up a lot of time and can be cumbersome, not well designed for emerging technologies or innova-
tion processes (D, interview, June 11, 2025). One of them shows the effect on established relationships:
“If the project exceeds a certain financial threshold, Schiphol is required to go through a new procure-
ment process. So even if they want to work with you, they may have to re-tender the project” (G,
interview, June 17, 2025).

In addition to the formal process of tendering, interviewees highlight another semi-formal collaboration
process: airline consultation on Schiphol’s investment portfolio. This is an example of how Schiphol
includes external actors in their decision-making process regarding high investments. In this case,
airport operations are funded by the airport fees paid by airlines. The airlines are (formally) consulted
when high-cost innovation projects are done at Schiphol (D, interview, June 11, 2025; F, interview, June
13, 2025). The innovation project explored for this case study, for instance, has first been reviewed by
the airlines before it was continued: “[The innovation project] was presented to [the airlines] through
this [consultation] process, and no objections were raised, which allowed us to proceed with a phased
roll out over several years” (F, interview, June 13, 2025).

Despite the formal collaboration structures, collaboration on innovation within Schiphol often also relies
on informal interaction and trust-based relationships. As one participant explained: “The procurement
process is very formally structured. But in the projects themselves, it's more informal, more about
seeing which projects are there and how you can get involved” (G, interview, June 17, 2025). Since the
external innovation partner is included, they try to bring relevant actors together with a shared problem,
on informal basis. They can help establish partnerships, but these are often not formal in legal terms
(D, interview, June 11, 2025).
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Governance Modes: Lead Organization and NAO elements

The innovation network of Schiphol is governed through a combination of centralized leadership com-
plemented by external facilitating support to coordinate the network. This shows that there is a hybrid
governance structure in place. From the actor mapping workshops and the interviews was found that
Schiphol is the obvious leader within their innovation network. While Schiphol has a strong lead or-
ganization role, in defining direction and initating innovation projects, the external innovation partner
provides support as an independent stakeholder. This combination shows elements of both the lead
organization and the network administrative organization (NAO) governance modes as described by
Provan and Kenis (2008). There is no indication of shared governance in this innovation network, as
the network has too many participants for that.

Interviewees consistently describe Schiphol as the main driver of the innovation network. They empha-
size that Schiphol takes a clear and active leadership role. Several aspects of Schiphol’s role in the
network align closely with the features of the lead organization governance mode as defined by Provan
and Kenis (2008). First, the strategic and operational decision-making is centralized, Schiphol defines
the innovation agenda (roadmaps), sets priorities, and initiates projects based on these roadmaps. In
terms of power, Schiphol has a unique and dominant position.

As the airport they are the controller of key aviation infrastructure and assets, and they have great
access to funding by the EU. From this position, they have the ability to steer collaboration between
actors using this infrastructure.

Also, Schiphol leads and maintains the network to align with core airport processes. The innovation
project explored for this case study illustrates this, as Schiphol launched the initiative, selected actors
to involve and managed the implementation of the tool.

In addition to this, these actors like airlines, suppliers, and research partners primarily interact with
Schiphol being the central actor, rather than each other. Innovation efforts are generally coordinated
through bilateral relationships, and not through collective mechanisms, which also became clear from
the interviews:

About once a month, or every two months, there was an update session where Schiphol
shared their development plan and timeline with us. They also communicated which feed-
back they had received from other partners, for example, from a ground handler [...] the
meetings were just between us and Schiphol [...] we actually don’t have much insight into
how other airlines are using the system or what kind of feedback they are giving. (E, inter-
view, June 12, 2025)

These combined features reflect the lead organization governance structure because this network is
not distributed or co-managed like the shared model, but instead it is led and structured around a single
actor.

While Schiphol leads, their innovation partner facilitates, coordinates and executes projects to support
innovation at Schiphol. This resembles the characteristics of the NAO governance mode, however,
in a limited and evolving form. Within the NAO model, a separate entity is established to coordinate
the network on behalf of all the members. Schiphol’s cooperation with their external innovation partner
reflects this model partly. The innovation partner supports the innovation network by coordinating pilots,
aligning stakeholders, tech scouting and managing innovation programs. These activities are related
to orchestration practices and will be further elaborated on in the next subsection (4.2).

However, the innovation partner does not act as an independent entity orchestrating the network. Their
role is currently mainly assignment-based initiated and scoped by Schiphol. They lack autonomy or
mandate to govern the broader network or even ecosystem as illustrated by the following quotes:

We do not have the assignment to orchestrate the whole ecosystem of Schiphol. We don’t
do that yet (A, interview, May 28, 2025)

We [the innovation partner] have a partnership with the Schiphol Group. This allows us to
also play a role in innovation across the various airports of the group. In practice, this is
currently more of a facilitating role. (D, interview, June 11, 2025)

This is why the innovation partner does not meet all criteria of being a NAO, like that they are not
central with a network-level governance function. Instead, the innovation partner functions more as an
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embedded orchestration partner, offering network-level competencies on demand, but without formal
authority or responsibility for the whole network.

The combination of Schiphol as a lead organization and the innovation partner complementing this with
NAO elements, reflects a hybrid governance mode. The lead organization delegates some orchestra-
tion capacity to an external partner but remains in control regarding strategy and decision-making.

4.1.3. Sub-conclusion: Actors, Structure and Governance of the Schiphol Innova-

tion Network

The innovation network of Schiphol is characterized by a layered and functionally segmented structure,
governed through a hybrid model. Schiphol acts as the orchestrator of this innovation network, by
taking a central position as lead organization. The airport defines the strategic direction and coordi-
nates innovation activities across the network. This role is complemented by their external innovation
partner, who support coordination, stakeholder alignment, and facilitates innovation partnerships. In-
cluding an external innovation partner reflects elements of a network administrative organization (NAO)
governance mode. Together, both of their roles suggest a hybrid governance structure, combining cen-
tralized leadership with characteristics of an external orchestrating entity.

The network includes a mix of formally integrated core innovation partners, and a broader set of pe-
ripheral actors who collaborate with Schiphol more occasionally instead of structurally collaborating
on joint innovation goals. The actors in the network span across different domains from operations
to infrastructure, however, the analysis showed that not all strategically relevant actors (such as large
airlines or infrastructure companies) belong to the group of core innovation partners.

The actors within the network take up different roles depending on the stage and focus of innovation
projects. They are highly interdependent, which increases as innovation projects mature. Although
formal procedures such as procurement and airline investment consultations processes structure col-
laboration, much of the interaction on innovation remains informal and trust-based, particularly in the
early stages. This combination of formal and informal structures further reflects the network’s hybrid
governance character.

While the analysis showed what the network of this case looks like in terms of actors, governance struc-
ture, and the mix of formal and informal collaboration mechanisms, it also made clear that actors play
different roles depending on their domain, their proximity to Schiphol and the maturity of innovation
projects they’re involved in. Understanding the network’s actors, structure, and governance does not
yet explain how Schiphol actively creates the conditions for innovation to occur together with these
actors. What kind of practices or activities do they use to mobilize actors, align interests, and pro-
mote shared innovation? The next part of the results section (4.2) addresses this, by analyzing the
orchestration practices applied in the Schiphol innovation network.
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4.2. Enabling Network Collaboration through Orchestration Prac-

tices

The next section discusses how collaboration is actively facilitated by innovation orchestrators, to ad-
dress the second sub-question: What orchestration practices are applied to promote collaboration in
the network? Orchestration practices are concrete activities that facilitate and promote collaboration
across the innovation network. In the previous section (4.1) the Schiphol innovation network has been
identified as a hybrid network governance mode. From this point on, the analysis proceeds on the
understanding that that there are two orchestrating entities in the Schiphol innovation network:

» Schiphol itself, being the central lead organization, complemented by their
* Innovation partner, reflecting key elements of a network administrative organization (NAO).

The insights on orchestration practices are based on semi-structured interviews with actors from Schiphol,
theirinnovation partner and network partners. The first subsection describes the orchestration practices
that could be identified from the interviews (4.2.1). In addition, the analysis revealed that the exact use
of these orchestration practices depends on the collaborative setting in the network (4.2.2). The sec-
tion ends with a conclusion that shows how these orchestration practices enable network collaboration
(4.2.3).

4.2.1. Orchestration Practices

From the interviews, six orchestration practices that promote network collaboration have been identified.
These practices reflect how orchestrators create the conditions for actors to jointly work on common
innovation goals. In Table 4.1, the practices are presented and defined. They are often used in com-
bination and tailored to the collaboration context. The last column shows if interviewees attributed the
orchestration practice mostly to Schiphol, or its innovation partner.

Table 4.1: Orchestration practices promoting collaboration in the Schiphol innovation network.

Orchestration Definition Who?
Practice
Actor mobilization Bringing relevant actors together around Both

shared problems.

Agenda setting Setting innovation direction and goals. Mainly Schiphol

Knowledge sharing Facilitating exchange of ideas, insights and Both
information across actors.

Stakeholder Identifying and engaging key actors based Both
management on their role, power, and interest.

Strategic guidance  Advising on innovation related topics. Innovation partner
Trust & Building trust through transparency and Both

commitment shared value.

Actor mobilization

Actor mobilization refers to the process of bringing relevant actors together around shared problems. In
the Schiphol innovation network, both Schiphol and their innovation partner contribute to this process,
but in different ways. Schiphol mainly mobilizes actors through structured programs, and innovation
projects. These projects are sometimes tied to external funding. As example, the airport is involved
in EU funded initiatives, such as the TULIPS program, where Schiphol is the lead. Actors are brought
together to adress topics like sustainability.

The innovation partner on the other hand, supports Schiphol with a more proactive approach. Within
open innovation programs such as BOOST and Smartramp, the innovation partner actively helps iden-
tify and collaborate on shared problems, they select relevant actors for this. As one interviewee ex-
plained:
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We also facilitate innovation partnerships. When we see a common problem appearing in
different parts of the ecosystem, we actively bring the relevant actors together to collaborate
on that issue. We sometimes formalize this collaboration through partnership agreements,
ensuring that actors work together in a structured way to address shared challenges. (D,
interview, June 11, 2025)

In these cases, Schiphol’s innovation partner helps define the collaboration, sets up the approach to
mobilize actors and ensures that progress is made with for instance the innovation program. In addi-
tion, the innovation partner does scouting and network brokering activities as part of actor mobilization.
An example of a scouting program is Airport Innovation Runway (AIR). In this program the innovation
partner searches for startups that match specific innovation challenges of Schiphol. As described by
an interviewee: “We also support AIR, the open innovation program of Schiphol [...] we’ll find one or
two startups that can offer a solution, and then we move on to piloting” (A, interview, May 28, 2025).
With network brokering, people of the innovation partner connect actors across the network by leverag-
ing their presence in multiple organizations (also outside the aviation sector): “[...] | often spot opportu-
nities to connect people or bring in external players” (C, interview, June 4, 2025). In addition to this, the
innovation partner organizes events or conferences like The Next Web conference to bring together
actors. These events could be seen as early moments of mobilization, of which formal partnerships
can develop.

Agenda setting

Agenda setting involves defining and carrying out innovation goals. Schiphol sets the broad strategic
innovation direction through long-term visions with across areas like airside, baggage, or sustainability.
“Each of these teams has its own long-term vision for Schiphol [...] from that future vision, they work
backwards to determine which innovations need to be initiated and tested and how to achieve that
vision.” (A, interview, May 28, 2025). This is then translated into a roadmap by internal departments
related to these topics. The innovation partner supports Schiphol’s strategic goals by helping them
translate them into actions. For example, they use tools like InnovationCast software to keep track of
innovation projects. In addition, they help with agenda setting through innovation programs, where the
different interests and goals of actors are translated in a shared research agenda.

Knowledge sharing

The practice of knowledge sharing refers to how information and insights are exchanged within the
innovation network. Both Schiphol and their innovation partner play an active role across different levels
of collaboration. Knowledge sharing is particularly relevant in the context of innovation programs. In
such contexts the succes of the collaboration depends on transparent information flow between actors.
The conditions should be just right to create a shared learning process. The innovation partner plays a
key role in creating these conditions. They ensure transparent communication, trust and commitment
across actors. This is why this orchestration practice has strong overlap with the ‘trust and commitment’
one. The innovation partner helps formalize the collaboration around a shared ambition so actors can
share relevant knowledge.

Another important mechanism to get knowledge in, is technology scouting. The innovation partner
monitors and searchers for new technologies or startups. After that, these companies are brought in
to use their knowledge within an innovation challenge at Schiphol. Similar happens with consultancy
companies that have very specific knowledge that Schiphol does not possess. One of the interview
participants stated that knowledge sharing already starts in the early tendering process:

You're [consultancy company] invited to give your vision, and they [Schiphol] provide a case
to base it on. It's actually a good way for Schiphol to gather knowledge. Even if they don’t
choose your firm, they still learn a lot from the cases. (G, interview, June 17, 2025)

Finally, within innovation projects, knowledge is shared and captured through regular update sessions
with external partners. Internally, Schiphol innovation teams meet regularly to exchange lessons across
projects (A, interview, May 28, 2025; E, interview, June 12, 2025).

Stakeholder management

Stakeholder management involves identifying relevant actors, understanding their influence, and inter-
ests and engaging them to support collaboration. While stakeholder management is closely related to
actor mobilization, it has a different function. Actor mobilization focuses on bringing the right actors
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within the network, or in an innovation project, whereas stakeholder management is about maintaining
engagement and alignment once these actors are involved. Within the Schiphol Innovation network,
stakeholder management is especially done at project and program level. Interviewees reported mainly
about stakeholder management mechanisms that the innovation partner uses. They apply structured
methods like stakeholder matrices, responsibility matrices (RACI), and tracking sheets as highlighted
by the interviewees:

| typically create a stakeholder tracking sheet where | list who is involved, what we need
from them [...] that helps us stay aligned and maintain engagement. (C, interview, June 4,
2025)

This [stakeholder matrices] helps map out each stakeholder’s involvement. Are they some-
one you need to inform, consult, involve in decision-making, or hold accountable? [...]
There’s a well-known principle: “keep your friends close and your enemies closer. (A, inter-
view, May 28, 2025)

As interviewee A states, stakeholder management also addresses resistance. If someone opposes
the project, you need to manage them closely. Interviewees also emphasize that the more mature a
project becomes, the more (external) stakeholders are involved. In implementation phases, key part-
ners such as large airlines are intentionally included in the project teams to ensure joint responsibility
and structured alignment.

Strategic guidance

Strategic guidance refers to providing advice on innovation related topics. While referring to strate-
gic guidance, interviewees mainly spoke about Schiphol’s innovation partner. Within the context of
the innovation network of Schiphol, interviewees stated that the innovation partner advices on project
execution, strategic positioning and setting direction within innovation programs. They help Schiphol
link innovation to departmental goals and get executive support. "We also advise on governance, for
example, how Schiphol Innovation hub connects to the executive team to secure support and budgets.
At that level, the innovation partner provides strategic input” (A, interview, May 28, 2025).

In addition, they support decision-making by combining scouting with innovation program design. “We
scan the global market [...] then help with the program design to guide the process from point A to point
B” (G, interview, June 17, 2025). Sometimes the innovation partner recommends structural changes
like this interviewee states: “We [innovation partner] advised Schiphol they could manage parts of the
process themselves [...] the feedback loop became much faster” (C, interview, June 4, 2025).

Trust & commitment

From previous orchestration already became clear that mobilizing and managing stakeholders are es-
sential for joint collaboration. In the Schiphol innovation network, both Schiphol and their innovation
partner actively work on building trust and secure long-term engagement from partners. There are
several ways how they try to secure this.

The most critical parts of ensuring trust and commitment are transparency and creating shared value
according to interviewees. Taking the the innovation project explored for this case study as an exam-
ple, building trust began with clear communication. “We maintained open communication with them
[external partners], emphasizing that the tool was intended to improve sector-wide efficiency and pre-
dictability, not to enforce penalties” (F, interview, June 13, 2025). Schiphol was transparent about the
purpose of the tool and how data would be used. This helped reduce resistance and building credibility
from the beginning.

However, what really drove commitment was the development of shared value. Partners became mo-
tivated as they started to see the operational benefits. “A turning point came when our tool started
providing real value in daily operations [...] when partners started to depend on the tool, adoption really
accelerated.” (B, interview, June 5, 2025). Once the value became clear to the (external) actors, they
moved from passive interest to more intrinsic motivation and active ownership. Finally, over time, a
small governance structure had to be created to ensure alignment: “At first, partners worked with us on
goodwill, but over time you need clear agreements and formal structure to maintain alignment” (B, inter-
view, June 5, 2025). Governance was created to ensure everyone knows their role and responsibilities
to improve collaboration.
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4.2.2. Adapting Orchestration to Collaborative Contexts

Across the different orchestration practices described in this section, a recurring pattern becomes visi-
ble. The way the practices are applied depends on the collaborative setting. While every orchestration
practice has its own purpose, such as mobilizing actors or building trust, they are rarely used on their
own. Instead, the practices often overlap or reinforce each other, depending on how the collaboration
is organized: as a project, partnership/program, scouting effort or overarching strategic coordination
settings.

Orchestration practices are not fixed, but dynamic activities shaped by context. This is reflected in
the interview results. For example, stakeholder management often builds on actor mobilization efforts,
while trust and commitment are supported by transparent knowledge sharing. Agenda setting is sup-
ported by strategic guidance. This shows the interconnectedness of the orchestration practices.

From this interconnectedness appeared an empirical pattern: the form and intensity of orchestration
practices vary for each collaborative setting, depending on the characteristics of the collaboration. The
interview data showed that the goals, structure, and maturity of technology and collaboration influence
which practices become more central or how they are performed. For example, innovation projects
require more trust building, whereas programs rely more on agenda setting and knowledge sharing.

Based on these patterns, four innovation-related collaborative settings could be identified within the
Schiphol innovation network:

1. Innovation projects: short to mid term temporary initiatives focused on developing, testing, and
implementing innovation. (case of innovation project)

2. Innovation partnerships and programs: longer term collaborations around shared problems.
(BOOST, Smart Ramp, TULIPS)

3. Scouting and tech exploration activities: initiatives focused on exploring new technologies
and partners for specific innovation challenges. (Airport Innovation Runway program)

4. Strategic coordination settings: efforts to align innovation goals across ecosystem level, within
network organzations or broader platforms (Airports Council International (ACI)

These four collaboration settings show how collaboration within the Schiphol innovation network can
take multiple forms, each requiring different orchestration practices.

4.2.3. Sub-conclusion: How Orchestration Practices enable Network Collabora-
tion
The interview results show that collaboration in the Schiphol innovation network is actively facilitated
through a set of six different orchestration practices that enable aspects such as alignment, commit-
ment and knowledge sharing among the actors involved in the network. These practices, namely,
actor mobilization, agenda setting, knowledge sharing, stakeholder management, strategic guidance
and trust & commitment are not static but dynamic activities (4.2.1). While diving into the orchestration
practices, the analysis revealed a pattern: orchestration practices are used differently depending on
the collaborative setting in which they are used. The different collaboration settings identified from the
interview results are: innovation projects, innovation programs, tech scouting, and strategic coordina-
tion (4.2.2) This section synthesizes these findings to show how orchestration practices enable network
collaboration.

The analysis of the interviews showed that orchestration practices are interdependent and reinforce
each other. Actor mobilization is often accompanied by stakeholder management, whereas knowl-
edge sharing builds transparency related to maintain trust and commitment. Instead of being applied
separately, these practices complement each other.

In addition, the collaborative setting actors are in, seems to determine the set of orchestration prac-
tices required. Table 4.2 on the next page shows how different orchestration practices are used across
the four collaborative settings identified within the Schiphol innovation network. The table synthesizes
insights from the interviews and the researcher’s field observations, and reflects a qualitative interpre-
tation of the relative importance of each orchestration practice per collaboration setting. The scores in
the table (low, medium, high) indicate how strongly each practice appeared to shape collaboration in
that context.
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This interpretation is based on how frequently and in what detail interviewees discussed each practice
in relation to specific collaboration settings, complemented by observations during the research period
at Schiphol’s innovation partner. The table does not rely on systematic code counts, as some intervie-
wees naturally focused more on certain topics than others. Relying on frequency would have risked
over representing specific practices. Instead, an interpretative approach was chosen to offer a more
balanced and accurate reflection of how orchestration unfolds in the network. The content of the table
is discussed below the table.

Table 4.2: Relevance of orchestration practices across collaborative settings

Collaborative Setting

Innovation
programs

Innovation
projects

Strategic
coordination

Tech scouting

Actor . . .
mobilization Medium High High Low

Agenda . .
(]
3 gstting Low Medium Low High
2
Q
g Knowledge Medium High High Low
a sharing
c
°
£ Stakeholder High High Low Low
il management
7]
Q Strategic . . . .
£
S guidance Medium Medium Medium High
o

Trust & . .

commitment High High Low Low

In innovation projects, like the specific project studied for this research, collaboration is enabled through
trust and commitment, built by managing the stakeholders and building trust among actors, to ensure
key stakeholders like large airlines or ground handlers are committed to the solution. Here, practices
like agenda setting is less important as this is a more practical collaboration setting. In contrast, innova-
tion programs or partnerships (such as BOOST or Smartramp) rely heavily on agenda setting and trust
& commitment. These type of collaborations actively address systematic or joint problems, requiring
actors to align on a shared ambition. Actor mobilization is used to bring stakeholders together, but also
to design and formalize partnerships. Technology scouting settings are obviously strongly enabled
by knowledge sharing practices as they focus on translating external ideas into solutions within the
Schiphol innovation network. Within this collaboration setting, startups are scouted which means actor
mobilization practices are required from the orchestrator. Stakeholder management is less important
here as this collaborative setting is a very exploratory stage of innovation. Finally, in strategic coordina-
tion settings (like ACI), collaboration is promoted by high-level agenda setting and strategic guidance
practices. In these situations, orchestration helps align broader strategic innovation agendas, for in-
stance across airport or international partners. Here Schiphol can act as a connector between different
strategic interests to foster alignment and work on joint innovation goals on a higher network level.

These integrated findings show how (different sets) of orchestration practices enable network collabo-
ration in the Schiphol innovation network. The practices create the conditions under which actors can
come together, share knowledge and develop trust. However, the way these practices are applied is de-
pendent on the collaborative setting the orchestrator is in. Each of the collaborative settings resemble
a different level of formality, amount of stakeholders, and innovation maturity which requires Schiphol
and their innovation partner as orchestrators to strategically adapt these practices to the collaboration
setting.

The orchestration practices identified in this section show how Schiphol and their innovation partner
promote and facilitate collaboration across different settings in the network. However, understanding
orchestration also requires attention to the obstacles that it must overcome. The next section (4.3)
therefore builds on this analysis, by examining the persistent challenges that influence collaboration in
the network, and explores how orchestration practices interact with, respond to, or fail to address them.
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4.3. Navigating Collaboration Challenges

Orchestrating the Schiphol innovation network is not an easy task. Collaborating with many different
actors does not come without challenges and tensions. This section addresses the third and last sub-
question of this research: “What challenges arise while collaborating in innovation networks and how
does the orchestrator manage these?”

Based on the results of the semi-structured interviews with Schiphol, their innovation partner, and exter-
nal partners from an innovation project, challenges have been identified thirteen challenges have been
identified. These challenges have been grouped into five overarching categories. For each category,
this section describes the challenges experienced by the interviewees per category, supported with ex-
amples. In addition to this, it will be explained how the earlier mentioned orchestration practices, help
mitigate these challenges. In addition, interviewees highlighted the potential of including an external
innovation orchestrator even more, to address some of these challenges. (4.3.1). The second section
will briefly synthesize these findings (4.3.2).

4.3.1. Collaboration Challenges and Possible Solutions

The interviews revealed a variety of challenges that hinder collaboration within the Schiphol innovation
network. These challenges range from organizational issues to external factors that put pressure on
the collaboration within the network. Together these challenges illustrate the structural, relational and
cultural barriers that make orchestrating collaboration across the network complicated. Table 4.3 on the
next page shows the five overarching categories and the corresponding challenges. The challenges
are further explained in detail below the table.

When the interviewees were asked how the challenges were addressed they mentioned activities that
are alike to the earlier described orchestration practices. While some of these challenges are hard to
solve, a few of them seem to be already mitigated by orchestration practices. For instance, setting
clearer agendas could help with misalignment in strategic and operational teams. Knowledge sharing
mechanisms on the other hand, could help with the problem of knowledge capture and no structured
learning. The last column of Table 4.3, shows how other orchestration practices can be used to mitigate
the challenges of collaborating in the Schiphol innovation network. While many of these orchestration
practices are already applied in some parts of the network, the findings on the challenges within the
network suggest that they could be used more to strengthen the collaboration.
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Table 4.3: Overview of reported collaboration challenges and orchestration practices for mitigation

Challenge
category

Challenges

Orchestration practice for
mitigation

1. Governance &
structural
barriers

« Siloed structures

» Bureaucratic decision-making

* Regulatory and tendering
constraints

* Limited top-down support

* Lack of formal mandate for
ecosystem orchestration by
external partner

» Complexity due to large network
size

» Agenda setting: formalized agenda
setting to align efforts across actors
and internal silos

« Strategic guidance: provide
structural advice and connect
innovation goals with governance
structure

2. Misalignment
of goals, interests
& trust

* Lack of alignment between actors

* Lack of shared vision

* Diverging innovation and
operational goals

* Trust issues between actors

» Agenda setting: align goals across
actors by developing shared
innovation agendas

* Trust & commitment: build trust
through transparency and shared
value

+ Stakeholder management: keep
actors engaged and manage
conflicting interests

3. Network
engagement

* Late or reactive engagement of
actors

* Lack of systematic
communication

» Actor mobilization: actively bring
relevant actors in early on
 Stakeholder management: keep
actors involved with structured
communication

4. Cultural &
sectoral
resistance to
change

* Risk-averse mindset rooted in
safety culture

* Innovation perceived as
impractical

* Trust & commitment: ensure trust
by being transparent about the
process

* Strategic guidance: build credibility
and reduce resistance through
low-risk pilots

5. Resource
constraints &
knowledge
capture

* Scarcity of time, funding, and
other resources

* Weak knowledge transfer
between actors

* No structured learning

* Knowledge sharing: enable
structured knowledge sharing and
shared learning mechanisms

« Strategic guidance: support
departments in linking innovation to
operational goals
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Governance & structural barriers

Several interviewees described how the lack of network governance is sometimes limiting coordina-
tion and alignment across the Schiphol innovation network. Siloed structures within Schiphol internally
were a recurring topic when asking about challenges regarding governance. The departments within
Schiphol operate rather independently when it comes to innovation. In addition to this, interviewees
state that innovation efforts are sometimes developed without operational teams: "It [implementation
of a developed baggage solution] failed completely. Why? Because operations hadn’t been involved,
didn’t recognize the problem, and saw no need for the solution. It was innovation in isolation, funda-
mentally flawed” (A, interview, May 28, 2025).

These silos are further reinforced by the bureaucratic decision-making within Schiphol. Interview par-
ticipants emphasized how internal bureaucratic processes, like multiple layers of approvals and risk
assessments slowed down innovation efforts: “Even small projects can take years when you include
all the approvals and process steps” (C, interview, June 4, 2025). The bureaucratic decision-making
can be attributed to the way Schiphol is organized, because they are used to traditional, large-scale
infrastructure projects, making it difficult to apply any form of radical or disruptive innovation (D, inter-
view, June 11, 2025).

Related to this are the strict regulations that Schiphol has to deal with. Regulations regarding aviation
are very strict due to safety reasons, but next to that, public procurement rules limit fast innovation:
“Standard tender processes are geared toward established technologies and straightforward replace-
ments, not toward adopting new solutions” (D, interview, June 11, 2025). Interviewees describe the
tender process as inflexible and time-consuming. In addition, one of them states that, for external
partners, the tender process can be costly and time-consuming: “The total cost of participating in both
rounds can be substantial, sometimes more than €100,000, without any guarantee of receiving the
assignment” (G, interview, June 17, 2025).

Another limiting factor was the lack of top-down support for innovation orchestration. This is both
mentioned by participants of Schiphol as well as their innovation partner. This resulted in lack of prior-
itization: “We were pushing from the bottom up, trying to create traction, but without clear leadership
support, it was hard to scale the innovation fully across the organization” (B, interview, June 5, 2025).
In the broader ecosystem, there is currently no formal mandate for the innovation partner to orchestrate
the broader ecosystem. Some of the interviewee’s state that this is because the innovation partner is
not yet that long involved (2 years to date), others state that they don’t do this kind of orchestration
because they don’t have that kind of autonomy (yet) (A, interview, May 28, 2025; C, interview, June 4,
2025; D, interview, June 11, 2025).

Finally, from a structural perspective, the overall size and complexity of the Schiphol innovation net-
work were mentioned as a factors that further challenges joint collaboration as this comes with many
different interests and more complex decision making (C, interview, June 4, 2025; D, interview, June
11, 2025).

Misalignment of goals, interests & trust

Misalignment occurs frequently between Schiphol and its innovation partners due to differences in
priorities, interests, and resources. Lack of alignment and shared vision was mentioned as the number
one challenge by all interviewees. One of the interviewees describes this with an example:

Every stakeholder tries to protect their own interests. For example, sustainable taxiing re-
duces fuel use for airlines but increases workload for handlers and requires new equipment.
Then you also have to figure out how to fairly distribute costs and benefits, which is politically
sensitive. (C, interview, June 4, 2025)

Strongly related to this are trust issues, which often come directly from misalignment. For instance,
in the early stages of the innovation project explored for this case study, partners questioned whether
Schiphol’s innovation efforts were designed to have shared benefits or if it only served their needs:
“Some stakeholders were skeptical at first, fearing Schiphol would use the data for enforcement” (F,
interview, June 13, 2025).

Finally, some of the interviewees reported on misalignment not only with external partners, but also
with Schiphol's operational teams. In several cases innovation teams, worked independently from
operations, which lead to limited implementation of their innovation efforts. In addition, one of the
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interviewees mentioned that Schiphol tends to focus on goals in the (far) future, instead of current
problems:

Before we [the innovation partner] were brought in by Schiphol, the innovation team was
primarily focused on Horizon 2 and 3, working on problems five years out, not the ones
people are facing today. That caused them to lose connection with operations and with
the day-to-day reality of the organization. As a result, innovation was sometimes seen as
a group of people doing “fun projects,” but not solving real business problems. And that’s
fatal for the branding and credibility of your innovation efforts. (A, interview, May 28, 2025)

Even though orchestrators try to address misalignment and trust issues, some of the interviewees
emphasized that this will always be part of working with different stakeholders. They state that it is not
always possible to get everyone on the same page.

Stakeholder engagement

Interviewees described issues with the timing and structure of how different actors are included in
innovation projects. In some cases, they were only engaged a few times in innovation projects that
were already getting more mature. As an external partner described, “We often hear about these kinds
of projects too late or in an informal way” (E, interview, June 12, 2025). In addition, they reported
on limited cross-network engagement, which means they are often not in contact with other network
partners while collaborating on a Schiphol innovation topic. In addition, the same external partner
reported on a missing systematic communication structure on innovation within Schiphol.

Cultural & resistance to change

The aviation sector strictly relies on the ‘safety first’ mindset, which ensures a deeply embedded safety
culture. Interviewees frequently mentioned that this is, at the same time, also a burden to innovation.
They stated that this mindset prioritizes control, predictability, and stability, which is in contrast with
the uncertainty and experimental characteristics of innovation. As one of the interviewees explained:
“The industry is highly regulated and extremely risk-averse [...] the primary task of an airport is to be
safe and secure, and everything is organized around safety” (D, interview, June 11, 2025). In addition,
the operational process is focused on time and efficiency, which results in reluctance to adopt new
tools or methods because they are not used to it. This was also the case with the tool developed
in the innovation project explored for this case study: “There was some resistance internally. Within
Schiphol, some units were reluctant to adopt the tool because it wasn'’t yet part of the official process”
(B, interview, June 5, 2025).

One of the interviewees adds to this that innovation is sometimes perceived differently by people that
are not involved with the concept: “Innovation, as a discipline, is still relatively unfamiliar to most people
[...] because innovation is often mistakenly treated as a simplified version of project management” (A,
interview, May 28, 2025).

Resource constraints & knowledge capture

Multiple interviewees reported that working jointly on innovation efforts is often constrained by resources
such as limited time and people. “There’s always competition for resources, time, people, money.
Priorities differ between stakeholders. Even if Schiphol sees something as urgent, that doesn’t mean
airlines or handlers do” (C, interview, June 4, 2025).

In addition to this, one interviewee doubts if knowledge is captured well enough within Schiphol. “Struc-
tured learning, capturing insights and actively improving based on past experience, that’s often missing.”
(A, interview, May 28, 2025).

Potential impact of integrating an external orchestrator

In addition, within the interviews, the impact and potential of an external Network administrative organi-
zation (NAO) to address these challenges was discussed. Altough the innovation partner contributed
to several innovation projects and programs up until now, interviewees stated that they are not yet
addressing the broader ecosystem. Multiple interviewees described the current impact and future po-
tential of having an external innovation partner within the network to promote collaboration and address
current challenges. From the interviews, it became clear that the innovation partner has made the most
impact in terms of structuring innovation and connecting initiatives across siloed departments. One of
the interviewees states: "The feedback loop with customers became much faster, and Schiphol gained
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better insight into what customers actually wanted. That kind of strategic advice is where | think we’ve
really added value” (C, interview, June 4, 2025). Another one focuses on process maturity: "The way
we scout, test, and implement projects, along with how we manage stakeholders and structure the inno-
vation process, is much more mature now than it used to be” (A, interview, May 28, 2025). In addition,
being a NAO-like neutral external orchestrator is something that interviewees value:

You also see this at other airports, places that work with external partners or venture builders
often manage to scale innovations much more effectively. The external orchestrator brings
discipline, focus, and a push towards real operational impact. That's exactly where | see
the added value. (B, interview, June 5, 2025)

| think an external party could add a lot of value, especially in the early stages. Aviation is
a conservative sector where processes have not changed fundamentally in decades. An
external partner can bring in fresh perspectives, help translate ideas into concrete solutions,
and connect innovations from other industries to the aviation context. (F, interview, June 13,
2025)

As for the potential impact, interviewees state that this would be greater if the innovation partner is more
formally embedded in the network towards other actors so they can engage more in ecosystem-wide
orchestration activities, to promote cross-organizational learning.

Having an external party who ensures that the project is progressing, that updates are
shared regularly, and that actions are followed up [...] They could also help bring in perspec-
tives from other stakeholders and encourage more collaboration across the ecosystem. (E,
interview, June 12, 2025)

What | do think we could do more actively [as innovation partner] is to play an even stronger
connecting role in the ecosystem [...] This would give us a broader presence and more
opportunities to connect stakeholders. (D, interview, June 11, 2025)

4.3.2. Sub-conclusion: Mitigating Challenges through Orchestration

Collaboration within the Schiphol Innovation network is hindered by structural, relational and cultural
challenges. From the interview results, 5 categories of challenges could be identied: governance &
structural barriers, misalignment of goals, interest &trust, problems with network engagement, cultural
& sectoral resistance to change, and resource constraints & knowledge capture challenges. Together,
these challenges make orchestration of the Schiphol innovation Network more complicated and slow
down innovation initiatives across the network.

To address these challenges, interviewees stated that Schiphol and its innovation partner apply a range
of orchestration practices to approach them in a structured way. Practices like agenda setting and
strategic guidance help overcome governance and structural barriers by aligning priorities across inter-
nal silos and connecting innovation initiatives to formal governance structures. In addition, challenges
related to misalignment, trust and stakeholder engagement are managed through trust building efforts,
stakeholder management, and actor mobilization. These practices help involve actors from early on,
and keep them committed throughout the innovation process. Then, knowledge sharing practices are
used to address problems with structured learning and improve the knowledge capture while innovating.

Beyond these practices, interviewees highlighted the potential of involving an external orchestrator
even more in the current innovation network. The current innovation partner of Schiphol already acts
in a network administrative organization (NAO)-like role, but interviewees stated that strengthening
this role could benefit collaboration in the network. Up to now, the external innovation partner has
contributed to structuring innovation, connecting intiatives across siloed departments. Several inter-
viewees emphasized that the impact of including an external innovation partner could be increased if
they could support more ecosystem wide collaboration. This suggests that combining the orchestration
practices with a more integrative role of the innovation partner within the network, would improve the
total network collaboration.



Conclusion & Discussion

5.1. Conclusion

This research aimed to provide empirical insight into how innovation orchestrators facilitate collabora-
tion within complex, multi-actor innovation networks. The research focused on the interplay between
governance structure and active orchestration within the Schiphol innovation network, guided by the
question: How do innovation orchestrators facilitate collaboration within innovation networks in the
Dutch aviation industry?

The findings reveal that orchestrators use an integrated approach that combines both formal structure
and active management. In the Schiphol case, the innovation network is found to be layered and
functionally segmented, with core partners and peripheral actors engaging on varying levels. Formal
procedures and collaboration arrangements like procurement processes and innovation partnerships
help structure the joint innovation process.

Collaboration is further structured by network governance. The Schiphol innovation network is steered
through a hybrid governance structure, that combines Schiphol’s central role as the lead organiza-
tion with an external innovation partner who supports coordination, stakeholder alignment, and cross-
organizational partnerships. The external innovation partner resembles a Network Administrative Or-
ganization (NAO). This combined governance model sets the conditions for collaboration by including
strategic leadership with operational coordination.

Orchestration complements these formal structures, by managing the dynamics within the network.
Orchestration practices are concrete tools to foster alignment, trust, and knowledge exchange among
actors. Six of these practices have been identified for this case: actor mobilization, agenda setting,
knowledge sharing, stakeholder management, strategic guidance, and trust & commitment. These
practices are not applied in a fixed or rigid way. Instead, they are adapted to four distinct collaboration
settings observed in the network: innovation projects, programs, technology scouting, and strategic
coordination platforms. Each setting requires a different configuration of the practices, depending on
the stage of innovation, the number of actors involved, and the level of formality. In addition, these
practices reinforce each other, for example, knowledge sharing ensures transparency, which in turn
fosters trust.

However, collaborating in a complex network like Schiphol’s, remains challenging. Several persistent
structural, relational, and cultural challenges could be identified. Orchestration helps navigate these
challenges, but cannot overcome them completely. Multiple interviewees suggested that expanding
and formalizing the role of the external innovation partner could improve network-wide collaboration.

In conclusion, this research shows how orchestrators facilitate collaboration by combining formal struc-
tures such as governance and collaboration arrangements with adaptive orchestration practices. This
dual approach of combining structure with management allows orchestrators not only to steer the net-
work, but to adapt it to collaborate on evolving innovation challenges.

33
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5.2. Discussion

This research explored the question of how innovation orchestrators enable collaboration in innovation
networks, using the Schiphol innovation network as a case study. Previous research has been concep-
tually addressing the orchestration of innovation networks. There was limited empirical understanding
of how orchestrators steer these networks in practice, this research addressed that gap by diving into
the Schiphol innovation network.

The findings reveal that orchestrating collaboration in the Schiphol innovation network requires an in-
tegrated approach that combines structure and orchestration. Structures set the conditions for collab-
oration by defining roles, responsibilities and setting shared agendas. These structures include the
network’s governance model, collaboration arrangements, and coordination mechanisms. Orchestra-
tion complements this by actively managing network dynamics through practices that align interests,
build trust, and promote knowledge exchange. Together, structure and orchestration ensure that the
network is steered to sustain collaboration on joint innovation topics over time.

The first key insight of this research is the presence of a hybrid network governance structure in the
Schiphol innovation network. Schiphol acts as a lead organization, while the innovation partner adds
NAO-like coordination. This finding shows not only the co-existence of governance modes, it also
specifies the configuration. Schiphol retains agenda setting, priority decisions, control over key assets
and funding, and steers the collaboration largely through bilateral ties, while the innovation partner
supports this with NAO-like coordination. They facilitate pilots, align stakeholders, help with tech scout-
ing, and facilitate innovation programs when broader network alignment is needed. The Schiphol case
illustrates how a hybrid governance form can take shape in practice. This combination expands the
network governance modes as described by Provan and Kenis (2008), who treat these modes as dis-
tinct forms, and supports the view of van den Oord et al. (2023) that governance is dynamic and can
evolve to combine modes to fit a specific network.

The need for such a hybrid form of network governance can be explained by the structural complexity
and interdependence of the Schiphol network, which is not homogeneous but structured in different
layers of collaboration. The network is organized across various functional domains such as opera-
tions, infrastructure and research. In addition, actors differ in their proximity to Schiphol. Some of them
are core partners through formal collaboration arrangements, while others engage more occasionally
and on a less formal basis. The engagement of actors also varies in terms of intensity and frequency.
Some of the actors are structurally embedded in the network through long-term programs, and others
are involved less often and only through smaller initiatives like innovation projects of scouting.

The complexity and interdependence of the Schiphol innovation network makes that no single gover-
nance form suffices. Orchestration theory confirms that the coordination of the network should be fitted
to the network’s structure and degree of alignment (Hurmelinna-Laukkanen et al., 2022). In this case,
that fit is realized structurally through a hybrid lead organization steering complemented by NAO-like
support. It provides direction, while also ensuring alignment across the layered, diverse, and interde-
pendent network and its collaboration settings.

The research also shows that orchestration in the Schiphol innovation network is an adaptive process,
where practices are tailored to a specific collaboration setting. This complements the orchestration
profiles by Hurmelinna-Laukkanen et al. (2022), who link orchestration practices to the overall align-
ment and structure of the network. While their profiles describe how orchestration can be adjusted to
different types of networks, this study showed that within a complex network like Schiphol’s, multiple
collaboration settings exist. Each of these collaboration settings requires a different set of orchestration
approaches.

This set of orchestration practices shifts with different triggers: (1) increasing interdependence, (2)
growing actor diversity/power asymmetry, and (3) shifting from exploration to implementation phases.
These triggers re-balance a set of orchestration practices by collaboration setting. When interdepen-
dence rises across domains (e.g. baggage or smart ramp programs), agenda setting and knowledge
sharing become most important to create shared vision. By contrast, as projects move from exploration
to implementation, practices to manage stakeholders and trust & commitment are important to secure
adoption. Also, Schiphol cannot be assigned to one single orchestration profile, the network shows el-
ements of each profile. For example, it's translative in technology scouting, where interdependence is
low, and determinancy is fuzzy; transformative in innovation programs, with moderate interdependence
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and growing determinacy (e.g. shared roadmaps and simple routines); and transcending in projects
where innovations are implemented (high interdependence and clear determinacy). Therefore, this re-
search extends the theory of Hurmelinna-Laukkanen et al. (2022) by offering a "collaboration setting”
lens for networks that cannot be clearly assigned to one of the orchestration profiles. This perspective
does not treat orchestration through profiles, but as adjustable orchestration practice bundles based
on the collaboration setting.

While the results show structures and orchestration practices that enable collaboration, the findings
also show persistent challenges within the Schiphol innovation network. Structural, relational, and cul-
tural barriers such as governance challenges, misalignment of interests, variable actor involvement,
resistance to change, and difficulties with capturing knowledge, complicate the collaboration. These
challenges are based on governance, orchestration practices, and context-specific grounds. The chal-
lenges found in this research add a practice-centric and dynamic perspective on innovation orchestra-
tion instead of only the structural governance dilemmas of Provan and Kenis (2008).

In addition, the research showed how a combination of orchestration practices and network governance
could complement each other to overcome the collaboration challenges. For example, the hybrid gov-
ernance structure provides direction and coordination, but does not resolve alignment issues among
actors. Orchestration can add to this by performing practices related to agenda setting, and trust & com-
mitment. However, the results also showed that some challenges are difficult to overcome. This also
suggests one of the limitations of orchestrating an innovation network: while it steers and navigates
challenges in a network, it cannot fully overcome them. Especially in regulated sectors like aviation,
where formal structures limit innovation.

5.2.1. Implications

This research contributes to theory by providing empirical insight into how structure and active manage-
ment can interact to facilitate collaboration in innovation networks. It adds to governance literature by
showing how lead organizations and NAO-like entities can be combined in hybrid forms and comple-
ment each other to address structural complexities of interdependent networks. In addition, it extends
the orchestration literature by showing that orchestration practices are interdependent and have to be
adapted to different collaboration settings in the network.

In practice, the findings emphasize the importance of being able to adapt orchestration efforts to dif-
ferent collaboration settings within the same network. Instead of applying a uniform approach, orches-
trators have to be adaptive and switch practices depending on the actors involved, the maturity of
the collaboration, and the level of formality. In addition, the research shows that participants see the
potential in expanding the role of an external innovation partner to improve network wide collaboration.

5.2.2. Recommendations
Based on the findings, several recommendations can be made on how Schiphol and their innovation
partner can enable collaboration in their innovation network:

1. Create an interactive actor map and identify collaboration opportunities

The actor map and interviews showed a layered, heterogeneous network with various actors and
collaboration opportunities with strategically important actors. Actor mobilization is currently ad-
hoc and key stakeholders are not always included early on in innovation initiatives. Therefore,
this research advices to create and maintain a ’living’ actor map: a visual register of all actors that
Schiphol collaborates with on innovation. For each actor, keep track of their domain, proximity,
internal contact persons, shared innovation initiatives, and (innovation) contract status. The map
should be owned and updated regularly (e.g. quarterly) to identify collaboration opportunities.
The map could also be centered around different innovation domains such as "Baggage”. When
starting a project to automate the baggage process to reduce physical strain on employees, the
map in the "Baggage” domain can help select the right actors. The map makes actor mobilization
more deliberate and lets Schiphol and its innovation partner align agendas with the right parties
when initiating a new innovation initiative.

2. Clarify roles, responsibilities, and ownership through formal collaboration arrangements
such as manifestos, alliances, or innovation programs
The interview outcomes repeatedly highlighted misalignment, bilateral ties, and late engagement
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of key actors. Therefore, clarify roles, responsibilities, and ownership through formal collaboration
arrangements with key actors in the network. The obligations of the arrangements increase with
interdependence and determinacy. An innovation manifesto is the lightest form, and something
that is not done very often yet within Schiphol: itis a short, mostly non-binding statement of shared
intent that often is pre-contractual. It sets shared goals, a few operating principles and basic
commitments. The manifesto can provide a starting point for shared innovation, which can evolve
into more binding arrangements (like alliances, programs, joint ventures). This formalization step
moves expectations from implicit to shared commitment, and creates a common reference for
alignment and a shared vision, while it also creates legitimacy for collaborations in the network,
and finally accelerate complex innovation initiatives.

3. Strengthen the position of the external innovation partner across the broader ecosystem
to enable network-wide collaboration opportunities
The interviews showed that the innovation partner currently works mainly based on assignments
with limited network-wide visibility. However, some interviewees highlighted the potential of an
external innovation partner. Although they are structurally well embedded in the network (long-
term contract, formal roles), the relational embedding is still limited. To strengthen the innovation
partner’s role, it is essential to be more present in the informal part of the network. The partner can
participate in community events, set up workshops or sessions with Schiphol’s key partners, and
engage in initiatives led by other core network members, such as KLM, to broaden their presence
beyond Schiphol itself. In doing so, they can actively showcase themselves and promote the
ecosystem story.

5.2.3. Limitations

This single-case study was designed for depth and theory building, and not for statistical generalization.
Therefore, the empirical setting shapes the patterns that are identified, but does not restrict them. The
Schiphol case being in the aviation industry sets specific conditions under which the patterns are most
likely to hold (high regulation, strong central actor, high interdependence among actors). In this light,
three limits apply to this study.

First, the sample was weighted towards interviews with Schiphol and the innovation partner. Perspec-
tives from other network actors were limited to only one airline and one consultancy partner. Although
this research focuses on how orchestrators operate, it shows only a limited view of external stakehold-
ers that are subject to the orchestration.

In addition to this, this research risks a social desirability bias, where participants, especially innovation
partners, could present their roles or organizations in a more favorable light. Finally, the researchers’
close collaboration with the innovation partner raises issues of their positionality. This may introduce
interpretation bias in the qualitative analysis of this research. To mitigate this, the data (workshop/inter-
views) have been triangulated, preliminary findings have been validated with people of Schiphol and
the innovation partner itself.

5.2.4. Future Research

Building on these limitations, future research can broaden the perspectives on how orchestrators can
facilitate collaboration in innovation networks. The first future research option is selecting a wider actor
set beyond the orchestrators. In the event of an aviation-related case, airlines, handlers, infrastructure
firms and regulators should be included in a comparative multiple-case design across similar highly
regulated networks. This could be another airport, rail network, health care system, or electricity trans-
mission network. Using structured interviews or surveys to capture collaboration settings, governance
modes, orchestration practice use, and formal alignment.

Another option is a longitudinal study to observe how orchestrators steer a network over time with
evolving conditions. This gives the possibility to capture how orchestrators operate within a network
governance structure and navigate orchestration practices in relation to changing conditions in the net-
work. This also allows to examine the “collaboration setting” lens over time, to see how the sets of
orchestration practices evolve in light of this.
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Interview Guides

In this appendix, the interview guides for this research are presented. The first guide has been used
for the innovation partner participants, the second one has been used for participants involved in the
innovation project on making the turnaround process more data-driven.

Interview Guide — innovation partner participants
A. Introduction & Background

1. Can you briefly describe your role and how you were/are involved in orchestrating innovation
at Schiphol?

* Which domains or stakeholders do you mostly work with?
» What are your main responsibilities in this orchestration role?

2. How does the innovation partner approach its orchestration role in the innovation network of
Schiphol?

+ Is your role focused on leading, facilitating or coordinating the network?

» How would you describe the relationship with Schiphol and other actors?
B. Network

3. How would you describe the type of innovation network of Schiphol?

* Is the network structured, or emergent in terms of how projects take place?

» Are goals clearly defined or do they evolve over time?

» How interdependent are actors that are involved in your current projects?
C. Collaboration Setup & Governance

4. How is the collaboration between parties organized?

* Is it structured formally (e.g. contracts) or more informally?
» Does the innovation partner have a coordinating role, or is it more of a shared process?
5. What is innovation partners’ role in innovation projects?
» Do you set the direction, coordinate, or mainly support others?
» Would you describe the innovation partner more as a leader or facilitator?
D. Orchestration Practices
6. What orchestration practices do you apply to support collaboration within the network?

» How do you set shared goals or agendas?
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» How do you mobilize actors and maintain engagement?

* How do you facilitate coordination and knowledge sharing?

» What do you do to foster trust and commitment across parties?
7. Which orchestration activities are most challenging in this context?

» What makes it difficult to ‘orchestrate’?

* Are there any specific dynamics that make orchestration more complicated?
E. Challenges

8. What kind of tensions or collaboration challenges have you experienced while orchestrating
Schiphol’s innovation network?

» Tensions regarding fast decision-making? |Is everyone included or only Schiphol?
* Are there often conflicting interests or legitimacy issues?
9. How do you manage these tensions in practice?
* Formally or informally?
F. Reflection & Evaluation

10. What do you think has changed the most since Schiphol has included their innovation part-
ner?

11. What do you think the innovation partner should do (more) to improve orchestration at
Schiphol?

Interview Guide — Innovation Project participants
A. Introduction & Background
1. Can you briefly describe your role and how you were involved in the turnaround project?
» What was your organization’s contribution to the project?
» Were you involved from the beginning or brought in later?
2. Who else was involved in the project from your perspective?
» What types of organizations or roles?

+ Did you interact directly with them?
B. Network

3. How would you describe the kind of collaboration in the turnaround project?

» Was there a clear and shared goal from the beginning or did it evolve over time?
» Were roles and tasks clearly defined, or did people figure it out as they went?

» Was the collaboration mostly about improving existing operations, or creating something
new?

+ Did everyone know each other beforehand, or were new connections formed?
C. Collaboration Setup & Governance

4. How was the collaboration between parties organized?
» Was it structured formally (e.g. contracts) or more informally?

» Was Schiphol coordinating, or was it more of a shared process?
5. What was Schiphol’s role in this collaboration?

+ Did they set the direction, coordinate, or mainly support others?
» Would you describe them more as a leader or facilitator?
D. Orchestration Practices
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6. What ensured that the collaboration worked well in this project?
» Was there a clear vision or shared agenda from the beginning?
* How were people brought in or mobilized (to share knowledge)?

7. How did the coordination of collaboration between different actors happen in practice?
» Were tasks clearly divided or more flexible?
» Was knowledge actively shared?

8. Was trust or motivation something that played a role (positive/negative) during the project?
* How was commitment ensured?
+ Did Schiphol do anything to build trust?

E. Challenges
9. Were there any tensions or challenges in the collaboration?

» Decision making: were decisions made quickly? Or did involved actors slow the project
down?

+ Did everyone agree on goals, or were there conflicting interests?
» Were roles clearly defined? Or was there a shift during the project?
10. How were these tensions handled?
* Formally or informally?
F. Reflection & Evaluation
11. What was most challenging for you during this project regarding orchestration?
12. What would help you to collaborate more effectively in future innovation projects?
13. How would you look at working in a project like this with an external orchestrator?
+ Easier/harder to collaborate?
* What would you expect from such a partner?
» How do you see Schiphol’s role if an external partner helps leading the process?



Code Book

Below the code book for the coding analysis in ATLAS.ti is presented. Table (B.1) shows the category
codes, sub codes, together with the related definition and groundedness in the analysis.
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Table B.1: Code book for interview analysis

Category code Sub code Description Ground-
edness

Case context Background information about the 6
Schiphol innovation network.

Context Interviewee role Descriptive information about the 9
interviewee’s  position within  or
relation with Schiphol.

Formal governance  Coordination and decision-making 18
are organized through formal

Governance structures or processes.

formality Informal governance Coordination is based on more 9
informal base through trust, personal
relations, shared norms.

Lead organization A single central actor that takes the 6

Governance lead in the network. .
mode NetV\{ork . A .geperate, neutral entity that 10

Administrative facilitates the network on behalf of the

Organization (NAO)  other members.

Composition The mix of actors involved within the 7

Network innovation network._ _

Interdependence The extent to which actors in the 4
network rely on eachother.

Actor mobilization Practices aimed at engaging, 25
involving and activating relevant
actors on shared innovation topics.

Agenda setting Defining shared priorities, focus areas 9
and setting direction.

External Relations or collaborations with 4

partnerships partners outside the organization of
Schiphol.

Knowledge sharing Facilitating the exchange  of 16
information, expertise, lessons
learned between actors.

o , Role switching The ability of an actor to adapt roles 12
rchestration . .
] capability depending on the context or

practices 7 .
collaboration setting.

Stakeholder Coordinating the power and interests 21

management of different stakeholders in the
network.

Standardized Tools or methods that help facilitate or 13

tools/methods structure collaboration or innovation.

Strategic guidance Strategic  advice  provided on 6
governance, innovation or network
positioning.

Trust & commitment  Building trust and dedication among 21
actors to ensure collaboration
between partners.

Assignment-based Orchestrator acts based on ad hoc 10
projects or pre-defined assignments

Orchestrator with clearly defined boundaries.
role Facilitator Orchestrator supports collaboration 13

by guiding and facilitating rather than
taking a leading role.
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Category code Sub code Description Ground-
edness
, Impact Descriptions of impact that nimtd has 6
7§£’:ﬁ/ Z‘;;’e:;? had on the network in the past.
Possible impact Descriptions of how nimtd could make 15
nimtd . )
more impact in the future.
Alignment/shared Lack of alignment or joint view due to 17
vision conflicting interests, priorities or
goals.
Aviation cultural Cultural resistance within the aviation 6
resistance to change sector to deviate from established
norms or risk-aversion due to safety.
External factors Influences from outside the network 4
that impact the collaboration.
Governance Challenges related to structures, 14
decision-making and coordination of
the network.
Knowledge/informati Barriers to the exchange of 5
on flow information, expertise, lessons
Challenges learned between actors.
Network Difficulties with getting and keeping 7
engagement partners in the network engaged in
joint collaboration.
Network size Issues duet o the number of actors 5
involved in the network.
Regulations Legal or policy constraints that 8
influence innovation efforts.
Resources Lack of time, funding or people to 5
support joint collaboration.
Support of higher Insufficient  support of  senior 3
management leadership.
Trust Lack of confidence among other 9

partners on innovation efforts.
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