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Abstract 
Over recent decades, developments such as outsourcing, 
globalisation, product variety, and customisation have increased the 
number, variety, and interdependence of elements in supply chains, 
often across more geographically dispersed settings, while recent 
disruptions have exposed how uncertainty and change make their 
behaviour less predictable. Supply chain complexity (SCC) is defined 
here as the condition arising from the interaction of structural and 
dynamic complexity across the supply, internal, and customer 
dimensions of a bounded supply chain. Structural complexity 
concerns the number, variety, and interdependence of elements, 
whereas dynamic complexity concerns uncertainty and change over 
time. 
 
SCC is a defining condition for systems integrators, actors that 
coordinate supplier-side inputs, internal activities, and customer-side 
requirements into a functioning delivery arrangement. Research on 
SCC describes these structural and dynamic properties, but says less 
about translating description into judgement, that is, which forms of 
complexity support action, which constrain it, and how this should be 
reassessed as conditions change. The purpose of this thesis is to 
explore how supply chain complexity can be understood and managed 
by systems integrators across different operational conditions. 
 
The thesis draws on four studies of renewable energy intermediaries, 
solar PV adoption, engineer-to-order defence procurement, and 
defence firm resilience. It develops the Complexity Value Compass 
(CVC), which connects profiling structural and dynamic complexity, 
placing the profile in a Cynefin-informed decision domain, and 
judging whether complexity should be absorbed, maintained, or 
reduced. Its central claim is that complexity is judged not by how 
much is present, but by whether it provides the capacity the prevailing 
response logic requires. 
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The thesis shows that complexity profiles do more than describe 
structural and dynamic complexity; they help assess what kind of 
decision context the profile creates. Structure matters because it 
shapes whether dynamic complexity remains contained within a 
dimension or spreads across the supply chain. By translating Cynefin 
into a supply-chain-specific interpretation logic, the thesis shows how 
such profiles can inform judgements about whether complexity 
should be absorbed, maintained, or reduced. The CVC therefore 
works as a compass for orientation rather than as a route plan 
prescribing a fixed path of action. 
 
Keywords: Supply chain complexity, Systems integration, Complexity 
management, Cynefin framework, Complexity Value Compass 
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Sammanfattning 
Under de senaste decennierna har outsourcing, globalisering, 
produktvariation och kundanpassning gjort försörjningskedjor mer 
komplexa genom att öka antalet element, variationen mellan dem och 
deras inbördes beroenden, ofta över större geografiska avstånd. 
Samtidigt har senare tids störningar blottlagt hur osäkerhet och 
förändring gör försörjningskedjors beteende mindre förutsägbart. 
Försörjningskedjekomplexitet (SCC) definieras här som det tillstånd 
som uppstår ur samspelet mellan strukturell och dynamisk 
komplexitet över leverantörs-, intern- och kunddimensionerna i en 
avgränsad försörjningskedja. Strukturell komplexitet rör antalet 
element, deras variation och inbördes beroenden, medan dynamisk 
komplexitet rör osäkerhet och förändring över tid. 
 
SCC är ett definierande villkor för systemintegratörer, aktörer som 
samordnar leverantörssidans insatser, interna aktiviteter och 
kundsidans krav till ett fungerande leveransupplägg. Forskningen om 
SCC beskriver dessa strukturella och dynamiska egenskaper, men 
säger mindre om hur beskrivning omsätts i bedömning, det vill säga 
vilka former av komplexitet som stödjer handling, vilka som 
begränsar den, och hur detta bör omprövas när förhållandena 
förändras. Avhandlingens syfte är att utforska hur 
försörjningskedjekomplexitet kan förstås och hanteras av 
systemintegratörer under olika operativa förhållanden. 
 
Avhandlingen bygger på fyra studier om mellanhänder inom förnybar 
energi, adoption av solceller, inköp i engineer-to-order-projekt inom 
försvarsindustrin och resiliens i försvarsföretag. Den utvecklar 
Komplexitetsvärdekompassen (CVC), som knyter samman profilering 
av strukturell och dynamisk komplexitet, placering av profilen i en 
Cynefin-informerad beslutsdomän och bedömning av om 
komplexiteten bör absorberas, bibehållas eller reduceras. Dess 
centrala tes är att komplexitet inte bedöms utifrån hur mycket som 
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finns, utan utifrån om den ger den kapacitet som den rådande 
responslogiken kräver. 
 
Avhandlingen visar att komplexitetsprofiler inte bara beskriver hur 
strukturell och dynamisk komplexitet är fördelad, utan också hjälper 
till att bedöma vilken typ av beslutssituation profilen skapar. 
Strukturen påverkar om dynamisk komplexitet förblir avgränsad 
inom en dimension eller sprider sig mellan leverantörs-, intern- och 
kunddimensionerna. Genom att översätta Cynefin till en 
försörjningskedjespecifik tolkningslogik visar avhandlingen hur 
sådana profiler kan ligga till grund för bedömningen av om 
komplexitet bör absorberas, bibehållas eller reduceras. CVC fungerar 
därför som en kompass för situationsbedömning snarare än som en 
ruttplan som föreskriver en bestämd väg genom komplexiteten. 
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1. Introduction 
Where value creation stretches across organisational boundaries, 
delivery becomes a matter of coordinating1 actors, resources, and 
requirements that are only partly visible, only partly controllable, and 
often changing over time. In renewable energy implementation, much 
of this coordinating is done by intermediaries, who broker between 
adopters and the equipment suppliers, permit authorities, and 
financiers that an installation requires, and who create value by 
assembling these dispersed inputs into a working delivery process 
(Bergek, 2020; Cole & Aitken, 2020; Howells, 2006). A related 
integration challenge appears in large defence engineer-to-order 
(ETO) projects, where procurement must keep engineering, suppliers, 
customer requirements, and production aligned as projects evolve 
during execution (Aspeteg et al., 2025; Moretto et al., 2022), and at 
the firm level in the defence industry, where companies must manage 
supply-side, demand-side, and internal risks as supplier constraints, 
geopolitical uncertainty, customer delivery pressures, and ramp-up 
demands shift over time (Aspeteg et al., 2026). 
 
What recurs is therefore not a specific technology, industry, or market 
setting, but a broader integration problem in which value creation 
must be coordinated across organisational boundaries while the 
actors, resources, and requirements on which delivery depends are 
only partly controllable and changing over time. The empirical 
settings of this thesis are renewable energy diffusion and adoption 
with a focus on intermediaries, and procurement in ETO defence 

 
1 Coordination is used here primarily in the broad sense of Malone & 

Crowston (1994), who define it as the management of dependencies 
among activities. The more specific brokering form of coordination used 
in Aspeteg & Bergek (2020), following Spiro et al.’s (2013, p. 132) 
definition of coordination as “allowing third parties to act without 
creating a direct relationship”, is treated as one empirical form of such 
dependency management. 
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projects. A longitudinal study of defence firm resilience development2 
provides a temporal industry backdrop, indicating how rising 
resilience demands can make the coordination of value creation more 
complex over time. This diversity is used to examine how value 
creation is coordinated under complex supply chain conditions across 
contexts. 
 
Examining a challenge of this kind calls for a supply chain 
management (SCM) perspective. I understand this as a perspective in 
which value creation hinges on the combined efforts of multiple 
interdependent actors who must align upstream, internal, and 
downstream relationships, in line with Christopher (2015), who 
defines SCM as “the management of upstream and downstream 
relationships with suppliers and customers to deliver superior 
customer value at less cost to the supply chain as a whole” (p. 5). 
 
Across these contexts, value creation depends on the coordination of 
interdependent actors, resources, and requirements into a workable 
delivery arrangement, which is referred to here as systems 
integration (Davies & Mackenzie, 2014; Hobday et al., 2005). In its 
pure form, the systems integrator is a prime contractor responsible 
for overall system design and for integrating externally supplied 
product and service components into a functioning system for an 
individual customer (Davies et al., 2007). In this thesis, the term 
systems integrator is used more broadly and functionally to denote 
actors that perform this integrating role across supplier-side inputs, 
internal activities, and customer-side requirements. This broader use 
is consistent with complex-product settings in which a focal 
intermediary coordinates supplier-side inputs, customer-side 
requirements, and the knowledge flows needed to turn these into an 
integrated solution (Wuyts et al., 2004). The concept therefore 

 
2 In Aspeteg et al. (2026), resilience development is understood as an 

evolving process through which defence firms reassess supply-side, 
demand-side, and internal risks and adapt their responses as conditions 
change. The paper builds on Ponomarov and Holcomb’s (2009) view of 
supply chain resilience as an adaptive capability to prepare for, respond 
to, and recover from disruptions. 
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captures the coordination and integration challenge through which 
the thesis analyses ETO defence procurement and renewable energy 
intermediation. The appended paper on defence industry resilience 
development (Aspeteg et al., 2026) adds a temporal dimension to this 
challenge, indicating why managing complexity over time becomes 
increasingly important as firms adjust supply-side dependencies, 
internal capacity, and customer-side commitments to changing risks, 
resilience demands, and operational conditions. 
 
Across recent decades, supply chains have become markedly more 
complex, with little indication that this trajectory is reversing 
(Gerschberger et al., 2024; Lu & Shang, 2017). The systems 
integrators studied here reflect this wider development. In each, 
managers must coordinate multiple actors and dependencies under 
conditions that make decisions harder to get right. The literature on 
SCC provides a conceptual basis for describing this challenge. 
Definitions vary, but SCC is commonly defined as the extent to which 
a supply chain comprises a large number of varying elements that 
interact in unpredictable ways (Ateş et al., 2022), and a dominant 
approach distinguishes structural complexity, the number, variety, 
and interdependence of elements in the supply chain system, from 
dynamic complexity, the uncertainty and change that affect how that 
system behaves over time (Ateş & Luzzini, 2024; Bozarth et al., 2009). 
I adopt a similar view and treat SCC as arising from the interaction 
between the structural and dynamic dimensions (for a recent review, 
see Ateş et al., 2022). To compare such systems, I use the term 
complexity profile to refer to an analytical description of the relative 
levels of structural and dynamic complexity in a bounded supply 
chain system under analysis. 
 
Complexity is not, however, simply a cost to be minimised; its 
performance implications are uneven. SCC may burden operational 
performance when increases in suppliers, customer requirements, 
product variants, or internal dependencies raise the coordination 
effort required for reliable and efficient delivery, while the same 
variety may support innovation by exposing firms to more diverse 
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knowledge, requirements, and solution possibilities (Ateş et al., 
2022). Its presence has also been found to be associated with, and 
even to stimulate, greater supply chain resilience (SCR) and 
robustness (Iftikhar et al., 2024). The implication is that describing 
complexity is not enough; managers must also judge whether the 
complexity present burdens or supports action in the situation at 
hand. This rise in complexity matters especially for systems 
integrators, because their defining task is to coordinate externally 
supplied components, internal activities, and customer requirements 
into a functioning delivery arrangement (Davies et al., 2007; Hobday 
et al., 2005). For such actors, the challenge is not only to coordinate 
interdependent elements, but also to judge how the resulting 
complexity should be managed as operational conditions change. 
 
The core challenge therefore shifts from describing complexity to 
judging how it should be handled. Managers must decide not only 
what complexity is present, but what kind of action it allows 
(Snowden & Boone, 2007). This depends on whether cause and effect 
can be known in time for action, which is the central distinction in the 
Cynefin framework (Kurtz & Snowden, 2003). A complexity profile 
may contain many actors and dependencies yet remain manageable if 
cause and effect can be reliably traced in time for action. Another 
profile may contain fewer elements but still be difficult to act on if the 
consequences of action cannot be known in advance.  
 
Routine purchasing from an established supplier, where delivery 
performance, specifications, and processes are well understood and 
stable over time, and the permitting of a new wind power project may 
both be described as complex, but they raise different action-oriented 
questions. Are cause and effect stable enough for an established 
procedure, or must they be clarified through expert analysis? Are they 
sufficiently knowable before action is taken, or do they become clear 
only as permitting processes unfold through authorities, 
stakeholders, environmental assessments, and project-specific 
implementation requirements over time (cf. Aspeteg & Bergek, 2020; 
Bergek, 2020)? Two managers facing comparable complexity profiles 
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may therefore reasonably disagree about how to act, because they 
interpret the decision context differently. How a given complexity 
should be managed thus cannot be read from the amount present; it 
depends on how managers interpret the decision context created by 
that complexity, and on this point the SCC literature, while strong at 
describing complexity, offers less guidance. 

1.1 Locating Complexity Across Supply Chain 
Dimensions 
Complexity arises at the supply, internal, and customer dimensions 
(Ateş et al., 2022; Bozarth et al., 2009), and locating it matters 
because complexity at these dimensions is coupled rather than 
independent. Complexity at one conditions how complexity at 
another is felt, so that the structure of the supply base, for instance, 
shapes whether demand variability is absorbed or amplified as it 
passes upstream (Fernández Campos et al., 2024; Wilding, 1998). The 
dimensions are therefore not three separate problems, but facets of 
the single coordination problem set out above. Each empirical setting 
in this thesis loads them differently: intermediary-coordinated 
renewable adoption centres on assembling dispersed supply-side 
actors on behalf of an adopter at the customer dimension (Aspeteg & 
Mignon, 2019); ETO defence procurement turns on internal 
integration under combined structural and dynamic complexity 
(Aspeteg et al., 2025); and firm-level resilience spans all three at once, 
as the mapping of supply-side, demand-side, and internal risk in the 
appended defence paper makes explicit (Aspeteg et al., 2026). 

1.2 From Complexity to Decision Context 
When value creation depends on several interdependent actors, 
complexity is not only a property of the supply chain setting but also 
a condition that shapes managerial interpretation and action. A 
supplier may falter, customer requirements may shift, or a disruption 
may travel across the supply chain. What a manager therefore needs 
is not a complexity profile alone, but a way to interpret what kind of 
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decision context that profile creates, one in which routine responses 
remain adequate, one in which expert analysis can still clarify cause 
and effect, or one in which viable responses must be discovered as 
events unfold (Snowden & Boone, 2007). This is where the Cynefin 
framework becomes relevant. Cynefin was developed as a sense-
making framework for situations in which conventional assumptions 
of order, rational choice, and intent do not universally hold (Kurtz & 
Snowden, 2003). Its central distinction is not how much complexity 
is present, but what kind of cause and effect relationship can be 
known in the situation. It therefore distinguishes decision contexts 
according to whether causal relations are self-evident, discoverable 
through expert analysis, coherent only in retrospect, or unavailable in 
time for analysis (Kurtz & Snowden, 2003; Snowden & Boone, 2007). 
 
In this sense, Cynefin offers a way of handling complexity by clarifying 
the type of decision context managers face and the response logic it 
calls for. This distinction is essential because complexity does not 
perform the same conceptual role in the SCC and Cynefin literatures. 
In SCC, complexity refers to structural and dynamic properties of a 
supply chain situation, such as the number of actors, their 
interdependencies, and the uncertainty and change they face over 
time. In Cynefin, by contrast, the Complex domain denotes a specific 
decision context in which cause and effect relationships cannot be 
reliably known in advance but become coherent only in retrospect. 
The issue is therefore not simply whether a supply chain is complex, 
but what kind of decision context its complexity creates. This makes 
Cynefin particularly relevant for supply chain settings where ordered 
assumptions may be misleading, especially in project-based, multi-
actor, or disruption-prone environments that require different 
managerial approaches across decision contexts (Naim et al., 2022). 
The framework has been used in supply chain management for 
resilience (Li, 2024; Sawyerr & Harrison, 2020), ETO settings (Naim 
et al., 2022; Vollmar et al., 2017), and broader arguments for moving 
beyond ordered views of supply chain research and design (Nilsson & 
Gammelgaard, 2012). 
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This is particularly relevant to the present settings because each 
involves operational conditions that may shift the response logic 
required: the uncertain resolution of permitting in renewable 
adoption, the late design freeze and shifting requirements of ETO 
projects, and the successive disruption eras through which defence 
firms rebalance their resilience postures (Aspeteg et al., 2026; 
Aspeteg et al., 2025). One recurring managerial failure, on this 
account, is not simply poor execution but misreading the situation: 
meeting an emerging disruption with a routine response, or treating 
a routine matter as if its causes were obscure (Naim et al., 2022; 
Snowden & Boone, 2007). 
 
Avoiding that requires knowing which situation one is in, yet neither 
perspective fully resolves this step on its own. SCC says what 
complexity is present; Cynefin says how different decision contexts 
should be approached; but neither specifies how observable structural 
and dynamic supply chain complexity should be interpreted as 
evidence that routine action, expert analysis, probing, or stabilisation 
is appropriate in a given supply chain setting (Bozarth et al., 2009; 
Kurtz & Snowden, 2003; Naim et al., 2022; Snowden & Boone, 2007). 
A manager can therefore map a supply chain’s structural and dynamic 
complexity in full and still face the question that matters most: the 
same redundancy and slack that look wasteful when conditions are 
settled may be exactly what keeps delivery moving when they are not. 
A diagnosis of complexity, however complete, does not by itself 
indicate what kind of decision context it creates, or which response 
logic it calls for. The perspective taken in this thesis is therefore not 
optimisation in a strictly technical sense, but managerial judgement. 
The core challenge is thus not only to describe SCC, but to interpret 
the decision context it creates and what kind of response it calls for. 
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1.3 Purpose 
As supply chains have become more complex, the ability to coordinate 
actors, dependencies, and requirements has become increasingly 
important where value creation depends on resources and activities 
that extend across organisational boundaries. The settings examined 
in this thesis differ both across empirical contexts and, in parts of the 
material, within settings over time. Against this background, the 
purpose is to explore how supply chain complexity can be understood 
and managed by systems integrators across different operational 
conditions. 
 
Because systems integrators coordinate supplier-side inputs, internal 
activities, and customer-side requirements, supply chain complexity 
cannot be treated only as a general property of the organisation or 
supply chain. If complexity is described only in aggregate terms, it 
becomes difficult to see where it arises and how it differs across the 
supply chain. Therefore, it becomes central to identify different 
complexity profiles. Yet locating and describing complexity profiles 
does not by itself indicate how the complexity should be handled. 
Comparable complexity profiles may require different responses 
depending on whether cause and effect can be known in time for 
action, and whether the complexity present supports or constrains 
action in the decision context at hand.  

1.4 Outline of the Thesis 
Chapter 2 develops the theoretical background and conceptual 
framework through which the dimensions of SCC are connected to 
decision-context interpretation and complexity management 
responses. Chapter 3 presents the methodology and the research 
journey across the four empirical studies. Chapter 4 introduces the 
appended papers. Chapter 5 provides the cross-study synthesis and 
develops the complexity management process. Chapter 6 concludes 
the thesis.
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2. Theoretical Background and 
Conceptual Framework 

This chapter develops the theoretical background and conceptual 
framework of the thesis by linking how SCC is described to how it can 
be managed. It first reviews how SCC can be described through 
structural and dynamic complexity across the supply, internal, and 
customer dimensions. It then examines how to respond to complexity 
and why different situations call for different responses. The chapter 
therefore builds the argument that complexity should not be judged 
by how much of it is present, but by whether it helps or hinders action 
in the situation at hand. This argument is grounded in the appended 
papers, where intermediaries, procurement functions, and focal firms 
are treated as systems integrators in the broader functional sense as 
defined in the introduction.  

2.1 Supply Chain Complexity as a Managerial 
Problem 
SCC has become a central managerial problem in contemporary 
supply chain management because it increases the number and 
interdependence of elements that managers must coordinate, while 
also raising costs, increasing disruptions, and making decision-
making more difficult (Gerschberger et al., 2024). The complexity of 
modern supply chains is increasingly global, multidimensional, and 
interdependent (Franke et al., 2024). It has accumulated through 
developments in supply chain management such as outsourcing, 
globalisation, product and service variety, customisation, and the 
extension of operations across geographically dispersed suppliers and 
markets (Bozarth et al., 2009; Serdarasan, 2013). These 
developments have expanded the number and variety of actors, 
interfaces, and dependencies that firms must coordinate (Bozarth et 
al., 2009; Choi & Krause, 2006; Serdarasan, 2013), but they may also 
create value by providing access to diverse supplier knowledge and 
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innovation opportunities (Ateş et al., 2022; Choi & Krause, 2006), 
supporting strategically necessary product variety and customisation 
(Aitken et al., 2016), and enabling alternative supply paths that can 
strengthen resilience and robustness under changing conditions 
(Iftikhar et al., 2024).  
 
Lu and Shang (2017, p. 23) capture this longer trajectory in observing 
a broad consensus that supply chains have become increasingly 
complex “with little relief in sight”. More recent disruptions, including 
the COVID-19 pandemic, sub-tier component shortages, and 
geopolitical instability following the war in Ukraine have further 
exposed how structural arrangements such as global sourcing, multi-
tier dependencies, and geographically dispersed supplier chains can 
become fragile (Guntuka et al., 2024; Kim et al., 2025). One essential 
challenge is therefore to understand the structural and dynamic forms 
of complexity that arise in supply chains.  

2.2 Structural and Dynamic Supply Chain Complexity 
This section examines how structural and dynamic SCC manifest 
across the supply, internal, and customer dimensions. While the most 
detailed operationalisations of structural complexity have been 
developed upstream, the same underlying logic extends to the internal 
and customer dimensions (Ateş et al., 2022; Bokrantz et al., 2025; 
Bozarth et al., 2009).  

2.2.1 Structural Complexity 

Upstream, the primary indicator is the number of first-tier suppliers 
directly managed by the focal firm (Bode & Wagner, 2015; Lu & 
Shang, 2017), an attribute commonly labelled horizontal complexity 
within the horizontal, vertical, and spatial framework of Bode and 
Wagner (2015). Choi and Krause (2006) treat the number of suppliers 
as the most immediate aspect of supply base complexity, although 
they conceptualise it as one of three dimensions, alongside the degree 
of differentiation among suppliers and the level of inter-relationships 
among them. Bozarth et al. (2009) likewise identify the number of 
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supplier relationships as a key driver of upstream complexity. The 
remaining attributes are retained as qualifiers, namely supplier 
differentiation and the inter-relationships among suppliers (Choi & 
Krause, 2006), vertical complexity, referring to the number of tiers, 
and spatial complexity, referring to the geographic dispersion of the 
supply base (Bode & Wagner, 2015). 
 
Internally, the primary indicator is the number of internal elements 
that must be coordinated to deliver customer value, such as products, 
parts, services, and configurations. This is consistent with Jacobs and 
Swink's (2011) account of product-portfolio complexity, defined as the 
multiplicity, diversity, and interrelatedness of products, and with the 
internal numerousness measures synthesised by Ateş et al. (2022), 
namely the number of products, active parts, and services. The 
diversity and interrelatedness of these elements, together with the 
degree of customisation or individualisation, are retained as 
qualifying attributes (Ateş et al., 2022; Jacobs & Swink, 2011), as is 
the cross-functional integration their coordination requires (Aspeteg 
et al., 2025). 
 
Downstream, a parallel logic applies, the primary indicator being the 
number of customers served (Ateş et al., 2022; Bozarth et al., 2009). 
The downstream literature places comparatively more weight on 
customer heterogeneity than on a direct counterpart to the supplier 
count, so customer variety and heterogeneity, together with 
downstream intermediary layers (e.g., distributors), are retained as 
qualifying attributes (Ateş et al., 2022; de Leeuw et al., 2013). For 
consistency, however, the number of customer-side elements 
managed is foregrounded as the primary structural indicator. 
 
Structural complexity, in this sense, provides a snapshot of the supply 
chain at a point in time, capturing its constituent elements, their 
number, and the degree to which they are differentiated, dispersed, 
and interconnected. It describes the architecture of the supply chain, 
whereas dynamic complexity captures how that architecture behaves, 
is activated, and evolves over time. The two are analytically distinct 
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but interdependent. A structurally elaborate supply chain may 
therefore remain manageable under stable conditions, yet become 
considerably harder to coordinate as uncertainty increases (Bozarth 
et al., 2009; Serdarasan, 2013). The discussion therefore turns from 
architecture to behaviour over time. 

2.2.2 Dynamic Complexity 

Upstream, dynamic complexity primarily concerns how predictably 
the upstream base behaves, including the performance reliability of 
suppliers and subcontractors (Ateş & Luzzini, 2024; Birkie & Trucco, 
2016). It manifests in two main forms: delivery complexity, referring 
to the uncertainty, unreliability, and volatility of supplier 
performance in timing, quantity, quality, and lead times; and supplier 
instability, referring to the rate at which the focal firm changes 
suppliers and the resulting turnover in upstream relationships (Ateş 
& Luzzini, 2024). These forms of upstream dynamic complexity 
increase the difficulty of anticipating upstream behaviour and can 
introduce volatility into internal planning and production processes 
(Aitken et al., 2016; Ateş & Luzzini, 2024; Bozarth et al., 2009). 
 
Internally, dynamic complexity concerns how predictably the focal 
firm's own operations unfold during execution (Birkie & Trucco, 
2016; Bozarth et al., 2009). It is high when production schedules, 
processes, material flows, planning decisions, and priorities shift over 
time, so that the same plan produces different results and internal 
behaviour becomes difficult to predict or control (Bozarth et al., 
2009). This follows Bozarth et al.'s (2009) account of dynamic 
complexity as the unpredictability of a system's response to a given 
set of inputs, and is consistent with Davies and Mackenzie (2014), 
who emphasise the need to respond dynamically to uncertain and 
changing conditions during systems integration. Birkie and Trucco 
(2016) capture the same idea empirically, treating internal dynamism 
as change over time and operationalising it through internal 
performance issues, the rate of innovation, and changes in modes of 
production. 
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Downstream, dynamic complexity arises when customer 
requirements change, conflict, or remain difficult to specify in 
advance, requiring adjustment in planning, coordination, and 
execution (Birkie & Trucco, 2016; Bozarth et al., 2009). Its clearest 
source is demand variability, as changing and unpredictable demand 
can make the same supply chain action produce different outcomes 
and can be amplified upstream through bullwhip effects (Bozarth et 
al., 2009; Wilding, 1998). Short product life cycles add to this when 
demand for newer products forces people and systems to adjust 
repeatedly to changing requirements (Bozarth et al., 2009). 
Customer-side dynamic complexity is therefore most visible when 
demand is unstable and unpredictable, when changing needs require 
continual adaptation, and when downstream variability is 
transmitted, and amplified, across the rest of the chain (Ateş et al., 
2022). 
 
Essentially, structural and dynamic complexity should be treated as 
analytically distinct but empirically interdependent dimensions of 
SCC. Structural complexity captures the number, variety, and 
interdependence of supply chain elements, whereas dynamic 
complexity captures uncertainty, unpredictability, and change in 
system behaviour over time (Bozarth et al., 2009; Serdarasan, 2013). 
Bode and Wagner (2015) show that horizontal, vertical, and spatial 
SCC increase the frequency of disruptions and may amplify each 
other’s effects, suggesting that structural features create pathways 
through which disruptions can emerge and propagate. However, this 
relationship is not uniformly negative or additive. Dittfeld et al. 
(2018) show that interactions between structural and dynamic 
complexity may either intensify or dampen SCC. Thus, SCC should 
not be conceptualised as a simple linear accumulation of separate 
dimensions. Rather, the key analytical issue is whether a given 
structural architecture amplifies or dampens dynamic variability 
(Ateş et al., 2022; Dittfeld et al., 2018). Table 1 synthesises the 
outlined dimensions of structural and dynamic complexity. 
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Table 1: Structural and dynamic complexity across supply chain dimensions. 

Dimension 
Structural complexity 
(architecture) 

Dynamic complexity 
(behaviour over time) 

Diagnostic 
question 

Upstream  

Number of first-tier 
suppliers as the main 
structural indicator. 
Qualifying attributes 
include supplier variety 
and differentiation, 
vertical depth, geographic 
dispersion, and 
interconnections among 
suppliers (Choi & Krause, 
2006; Bozarth et al., 
2009; Bode & Wagner, 
2015; Lu & Shang, 2017). 

Uncertainty, unreliability, 
and instability in 
upstream flows, including 
delivery timing, quality, 
capacity, lead times, 
supplier availability, 
continuity of supply, and 
supplier relationship 
stability (Bozarth et al., 
2009; Birkie & Trucco, 
2016; Ateş & Luzzini, 
2024). 

How many 
upstream actors 
and dependencies 
must be 
coordinated, and 
how predictably 
do they deliver 
over time? 

Internal  

Number of internal 
elements, including 
products, parts, services, 
configurations, 
organisational units, sites, 
functions, and processes. 
Qualifying attributes 
include variety and 
interdependencies among 
these elements (Bozarth 
et al., 2009; Jacobs & 
Swink, 2011; Ateş et al., 
2022; Bokrantz et al., 
2025). 

Uncertainty, variability, 
and temporal instability in 
internal operations, 
including schedule 
instability, process 
variability, design 
iteration, engineering 
bottlenecks, fragmented 
information flows, 
changing priorities, and 
delayed feedback (Bozarth 
et al., 2009; Birkie & 
Trucco, 2016). 

How many 
internal elements 
are aligned, and 
how predictably 
do internal 
activities unfold 
during execution? 

Downstream  

Number of customers as 
the main structural 
indicator. Qualifying 
attributes include 
customer variety, 
downstream intermediary 
layers, geographic or 
market dispersion, and 
heterogeneity of customer 
requirements (Bozarth et 
al., 2009; de Leeuw et al., 
2013; Ateş et al., 2022). 

Uncertainty, variability, 
and temporal change in 
customer-side 
requirements, including 
demand volume, timing, 
mix, specifications, 
preferences, expectations, 
and changing needs 
(Wilding, 1998; Bozarth et 
al., 2009; Ateş et al., 
2022). 

How many 
customer-side 
actors and 
requirements must 
be served, and 
how predictably 
do those 
requirements 
change over time? 

Cross-cutting 
interaction 

Structural complexity 
creates possible 
coordination paths, 
dependencies, interfaces, 
and propagation routes. 

Dynamic complexity 
activates, exposes, 
amplifies, dampens, or 
redirects the 
consequences of that 
architecture over time. 

When conditions 
change, does the 
current structure 
magnify, reduce, 
or confine the 
effects? 
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2.3 Defining Supply Chain Complexity 
Before turning to how managers respond, the term itself needs 
pinning down. Complexity is among the most frequently used but also 
most ambiguous terms in business (Reeves et al., 2020), and supply 
chain research has not converged on a single definition of SCC; its 
definitions, operationalisations, and performance implications 
remain diverse and unsettled (Ateş & Luzzini, 2024; de Leeuw et al., 
2013). It is commonly defined as the extent to which a supply chain 
comprises a large number of varying elements that interact in 
unpredictable ways (Ateş et al., 2022). The dominant lens analyses 
this core along the two dimensions developed above: the structural 
configuration of the supply chain (the number, variety, and 
interdependence of its elements) and the dynamic uncertainty and 
change it faces over time (Ateş & Luzzini, 2024; Bozarth et al., 2009). 
 
Building on this, I treat structural and dynamic complexity as the two 
constituent dimensions that jointly give rise to SCC. I therefore define 
supply chain complexity as the condition that arises from the 
interaction of structural and dynamic complexity in a bounded supply 
chain context across the supply, internal, and customer dimensions. 
So defined, SCC is a joint property of architecture and behaviour over 
time, and as such it raises the demands placed on coordination and 
decision-making. This definition does not assume that higher 
complexity is inherently detrimental, nor that the two dimensions 
combine in a linear or additive way; rather, they may interact so that 
their joint effect is amplified, dampened, or otherwise altered by the 
specific supply chain context (Ateş et al., 2022; Dittfeld et al., 2018). 

2.4 Foundational Theoretical Lenses for SCC 
The difficulty of managing SCC can be understood through a small set 
of foundational theoretical lenses that explain why interdependence 
and variability strain managerial understanding, information 
processing, coordination, and control, and thereby make managerial 
judgement more demanding. The conceptual roots of SCC can be 
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traced back to Simon (1962, p. 468), who notes that complexity can 
be understood as a property of systems composed of a large number 
of parts interacting in a nonsimple way. Subsequent SCC scholars 
have largely converged on this view, treating supply chain complexity 
as arising from a multiplicity of elements and their nonsimple 
interactions (e.g., Ateş & Luzzini, 2024; Bode & Wagner, 2015; 
Bokrantz et al., 2025; Bozarth et al., 2009; Dittfeld et al., 2018). These 
two facets (multiplicity and nonsimple interaction) broadly 
correspond to the structural and dynamic dimensions developed 
above and embedded in the SCC definition adopted here. 
 
Choi et al. (2001) extend this view into the supply network context by 
conceptualising supply networks as complex adaptive systems (CAS). 
A CAS is a system that “emerges over time into a coherent form, and 
adapts and organizes itself without any singular entity deliberately 
managing or controlling it” (Choi et al., 2001, p. 352). Applied to 
supply networks, this means that suppliers, sub-suppliers, customers, 
and other actors make local decisions that interact and evolve beyond 
the full oversight of any focal firm. It follows that SCC is not only a 
structural architecture to be designed, measured, or reduced, but also 
an emergent condition that calls for judgement about control, 
adaptation, and experimentation. 
 
This systems view connects SCC to bounded rationality - complexity 
becomes managerially significant because actors must make 
purposeful decisions under limited information, limited cognitive 
capacity, and imperfect knowledge of how the system will respond 
(Simon, 1972). In supply chains, complexity is therefore not only a 
property of the system but also a condition that raises the interpretive 
and decision-making demands placed on managers. As the number of 
actors and dependencies grows, managers must process more 
information, judge more interdependencies, and act despite 
incomplete knowledge of likely consequences. 
 
These demands have a recognised structural response. Consistent 
with the information-processing view of organisation design, rising 
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uncertainty and interdependence raise information-processing 
requirements, and organisations can respond either by reducing those 
requirements or by increasing their capacity to process information 
(Galbraith, 1974). This distinction is central because the managerial 
responses examined in the next section rest on the same logic, in 
which complexity can be acted on either by reducing what the 
organisation must handle or by building the capacity to manage it. 

2.5 Complexity Management Responses 
An early treatment of this logic within the SCC literature is offered by 
Perona and Miragliotta (2004). They distinguish two ways of acting 
on complexity: reducing it, by removing elements from the system 
(for example cutting product variants), or containing its cost, by 
leaving the complexity in place but stopping it from degrading 
performance (for example a planning system that absorbs a heavy 
order load, or modular designs that let product variety be built from 
shared parts). One central finding is that a given amount of 
complexity does not by itself determine performance, because the 
burden it imposes can be limited without removing the complexity 
itself. What their framework does not specify is when complexity 
should be reduced rather than absorbed through cost containment. 
 
Building on this shift from explanation to response, a substantial body 
of research addresses what managers can do once complexity has 
been identified. The central insight of this literature is not that 
complexity should always be eliminated. Rather, managers face a 
basic choice: to remove complexity, or to retain it while building the 
capacity to cope with its effects (Boisot & Child, 1999). Complexity 
management is therefore the task of separating complexity that 
creates avoidable burden from complexity that must be kept because 
it supports the organisation's strategy or operating conditions (cf. 
Aitken et al., 2016). 
 
This two-way choice has organisational roots in Boisot and Child 
(1999), who treat organisations as adaptive systems that must match 
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the complexity of their environments. They distinguish complexity 
reduction, understanding complexity and acting on it directly (for 
example by reducing variety, standardising interfaces, or narrowing 
the number of managed elements), from complexity absorption, 
retaining complexity while holding a broader repertoire of responses 
(for example through redundancy, options, or closer cooperation with 
other actors). This mirrors the information-processing logic of the 
previous section, in which organisations meet rising uncertainty 
either by lowering their information-processing requirements or by 
raising their capacity to meet them (Galbraith, 1974).  
 
Aitken et al. (2016) give this logic its clearest supply-chain-specific 
form by tying the choice to strategy: complexity not required to carry 
out the business unit’s strategy is dysfunctional and should be 
reduced at source (e.g., rationalisation of elements), whereas required 
complexity should be absorbed (building capacity to act appropriately 
under specific conditions). They also specify how absorption works in 
practice, distinguishing buffering (slack or more self-contained tasks, 
such as inventory, capacity buffers, supplier redundancy, or modular 
structures) from enhanced information processing (planning 
systems, visibility tools, cross-functional coordination, and closer 
information sharing with suppliers and customers). Turner et al. 
(2018) show that firms often combine these responses in practice. 
Thus, reduction and absorption are better treated as complementary 
than as strictly either/or, since firms often pursue both at once.  
 
Later contributions make the same logic more active and practice-
oriented. Maylor and Turner (2017) frame complexity management 
as an understand–reduce–respond sequence, in which managers first 
understand the complexity they face, reduce what is avoidable, and 
then respond to the residual that remains. Gerschberger et al. (2024) 
extend this discussion by shifting attention from individual 
complexity management practices to the development of firm-level 
complexity management capabilities. They distinguish 
accommodative firms, which cope with complexity as a cost of doing 
business; mitigative firms, which seek to reduce or absorb complexity 
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in order to limit its negative operational effects; and proactive firms, 
which develop the capability to distinguish value-added from value-
dissipating complexity and leverage selected complexity for 
competitive advantage. 
 
Across these contributions, the literature converges on two basic 
responses. This thesis therefore uses reduction as the umbrella term 
for responses that act directly on the source of complexity by 
removing unnecessary elements, simplifying interfaces or routines, 
standardising variants or processes, and rationalising products, 
suppliers, components, or activities. Absorption, by contrast, refers to 
responses that retain complexity and, where needed, add capacity-
providing elements (e.g., redundancy, slack, or response variety), 
thereby increasing the organisation's capacity to cope with its effects. 
The managerial value of complexity depends on whether it supports 
or undermines what the organisation needs to do in a given situation. 
However, the literature offers less guidance on how managers should 
judge which response is appropriate under differing complexity 
conditions. 

2.6 Existing Decision and Categorisation Frameworks 
The previous section ended on the observation that the SCC literature 
catalogues reduction and absorption as managerial responses to 
complexity, but offers limited guidance on which response fits which 
context. Choosing between reduce and absorb presupposes that 
managers can first read the situation they are in: what kind of 
complexity is present, and what mode of decision-making it allows. A 
framework that supports this judgement should therefore help on two 
connected points: interpreting the decision context, and indicating 
the mode of decision-making that context calls for. Together, these 
provide the basis from which a reduce or absorb response can be 
selected. Several frameworks outside the SCC literature speak to parts 
of this judgement problem. The section therefore examines what each 
primarily contributes to the problem of linking complexity diagnosis 
to managerial judgement. 
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The portfolio matrix is a classic procurement framework that 
classifies purchased items by supply risk and profit impact and 
assigns each category a sourcing strategy. Its relevance to complexity 
lies mainly in the supply-risk dimension, which captures features of 
supply-market complexity such as scarcity, supplier concentration, 
entry barriers, technological change, and logistics complexity. Kraljic 
(1983) offers an early, procurement-oriented version of a more 
general classification logic, in which item-level characteristics are 
mapped to analytically distinct categories that each carry a 
corresponding managerial response. The framework primarily 
belongs to procurement and supply-side categorisation, where the 
analytical object is the purchased item and its supply-market 
conditions. The question pursued here is related but broader, since it 
concerns how structural and dynamic complexity across the supply, 
internal, and customer dimensions shape the decision context in 
which managers act. 
 
Contingency theory provides the broader fit principle behind 
differentiated managerial responses: no single organisational 
response is equally effective under all conditions, since appropriate 
responses depend on the situation an organisation faces (Ginsberg & 
Venkatraman, 1985). In operations management, this principle has 
been developed as an account of organisational fit, where structures, 
practices, and routines are expected to align with relevant contextual 
conditions (Sousa & Voss, 2008). Contingency theory therefore 
primarily contributes the principle that complexity management 
responses should be aligned with the contextual conditions they are 
meant to address. 
 
The VUCA vocabulary (volatility, uncertainty, complexity, 
ambiguity), originating in a military-strategic setting and later 
popularised in management writing, helps managers label turbulent 
conditions (Bennett & Lemoine, 2014). However, its analytical 
precision is limited: Taskan et al. (2022) show that its components 
have often been defined inconsistently and with substantial overlap. 
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Its contribution here is therefore orienting rather than analytical. 
VUCA highlights that managers may face conditions marked by 
instability, incomplete knowledge, interdependence, and unclear 
meaning, facets that foreshadow the structural and dynamic 
complexity examined earlier and the interpretive difficulty that a 
decision-context reading must resolve, without itself specifying how 
such conditions should be translated into modes of action. 
 
Organisational sensemaking explains how actors turn ambiguous 
circumstances into situations that can be noticed, named, and acted 
upon (Weick et al., 2005). In this view, managers do not first interpret 
a fully formed situation and then act; interpretation and action are 
intertwined, as actors extract cues from ongoing events, impose 
plausible order on them, and act on that order in ways that further 
shape the situation. Meaning is often clarified retrospectively, as 
actors come to understand a situation by looking back over what has 
unfolded rather than by reading off a fully given context in advance. 
This means that interpreting a decision context is not a mechanical 
reading of observable conditions, but an active and provisional 
judgement based on the cues available at the time. 
 
Dervin (1998) approaches sensemaking by reconceptualising 
knowledge from noun to verb: knowledge is not a fixed resource that 
can be stored and transferred intact, but something made and 
unmade by actors moving through time and space. Her central 
concern is the gap an actor faces when existing understanding no 
longer carries them forward, and the bridges they build to move on. 
This makes the approach forward-oriented and movement-centred, 
foregrounding the actor’s own situation. A direct consequence is that 
a category fixed in advance should not be allowed to dictate the 
response, since each situation has to be read afresh from where the 
actor stands, by the gap they face and the direction they are trying to 
move in. What remains, however, is to connect this situated 
interpretation to a mode of action. 
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Each framework therefore illuminates part of the judgement, whether 
the principle of fit, a categorisation template, a vocabulary for 
turbulence, or the active character of interpretation, yet none specifies 
how the interpretation of a context should translate into a fitting 
response when causal relations are ambiguous, unstable, or emergent. 
It is here that the Cynefin framework (Snowden, 2021) sharpens the 
contingency principle into a workable link between the reading of a 
context and the mode of action it calls for, making the knowability of 
cause and effect the relevant contingency and matching each state of 
knowability to its own response logic.  
 
It develops this logic into four analytically distinct decision contexts 
(Kurtz & Snowden, 2003; Snowden & Boone, 2007). The central 
proposition is that the mode of action that works depends on what can 
be known about cause and effect in a given situation. In some 
situations a competent observer can recognise the pattern and apply 
an established procedure; in others, a defensible answer exists but has 
to be uncovered through expert analysis; in yet others, no reliable 
causal model is available in advance, and useful understanding must 
instead be built through small, low-stakes experiments whose 
patterns become coherent only in retrospect; and in still others, 
conditions leave no time for analysis at all, so only immediate 
stabilising action restores enough order to think (Kurtz & Snowden, 
2003; Snowden & Boone, 2007). Cynefin treats these as analytically 
distinct decision contexts, each admitting a different mode of action, 
and identifies the central failure managers face not as poor execution 
but as misreading the situation - applying the action mode that fits 
one context to another in which it does not (Naim et al., 2022; 
Snowden & Boone, 2007). 
 
These four contexts are labelled Clear, Complicated, Complex, and 
Chaotic, with a fifth, Disorder, denoting uncertainty about which of 
the others applies (Snowden, 2021; Snowden & Boone, 2007). In the 
Clear domain, cause and effect are self-evident, and best practice 
applies through a sense-categorise-respond logic. In the Complicated 
domain, a defensible answer exists but requires expert analysis, 
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following sense-analyse-respond. In the Complex domain, patterns 
become coherent only in retrospect, so a probe-sense-respond logic of 
safe-to-fail experimentation is appropriate. In the Chaotic domain, no 
stable causal pattern is available in time, and an act-sense-respond 
logic prioritises stabilisation. Two features matter for supply chain 
use: domain placement is an interpretive judgement that should be 
revisited as conditions change, and a recognised source of failure is 
treating a context as belonging to one domain when it has in fact 
shifted to another (Snowden & Boone, 2007). Table 2 summarises the 
domains and their associated response logics. 
 
Table 2: Cynefin domains and response logics (adapted from Snowden, 2021, and Snowden 
& Boone, 2007). 

Domain Cause and effect relationship Response logic 

Clear 
Self-evident; perceivable by all 
competent observers 

Sense-Categorise-Respond 

Complicated 
Discoverable through expert 
analysis 

Sense-Analyse-Respond 

Complex 
Coherent only in retrospect; 
emergent 

Probe-Sense-Respond 

Chaotic 
No perceivable relationship at 
system level in time for analysis 

Act-Sense-Respond 

Disorder* Unclear which domain applies Identify the domain first 
*In later Cynefin terminology, Disorder is often refined as Aporetic/Confused (A/C) (Snowden, 
2021). This table retains Disorder to remain consistent with Snowden and Boone (2007).  
 

Cynefin treats movement between these domains as a separate object 
of analysis, naming several recurring patterns. Incremental 
improvement is a cyclical movement between Complicated and Clear 
that drives steady refinement of established practice. Exploration is a 
deliberate movement from Complicated into Complex to access 
patterns beyond established analytical frames. Asymmetric collapse is 
a sudden fall from Clear into Chaotic when established routines no 
longer fit a changed reality (Kurtz & Snowden, 2003).  
 
Translated into SCC terms, reduction and absorption are levers 
through which such transitions are deliberately or inadvertently 
produced: stabilising supplier delivery, dampening demand 
variability, or shortening internal scheduling cycles may shift a supply 
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chain setting from Complex towards Complicated, or from 
Complicated towards Clear, by restoring the cause and effect 
intelligibility on which those contexts rest, while removing the 
structural redundancy that had been absorbing volatility may move 
the setting in the opposite direction. 
 
These dynamics have begun to attract attention in SCM, where 
Cynefin's domains and, more selectively, its movement between them 
have been applied across several strands. A foundational strand 
argues that SCM has overrelied on ordered-systems assumptions 
(Naim & Gosling, 2023; Nilsson & Gammelgaard, 2012); a resilience 
strand maps disruption stages to domains (Li, 2024; Sawyerr & 
Harrison, 2020); and an engineer-to-order strand shows that project-
based supply chains cannot be treated as uniformly ordered (Naim et 
al., 2022; Vollmar et al., 2017), with adjacent work adding a 
repetition–uniqueness axis (Nachbagauer, 2021). Across these, 
Cynefin demonstrates analytical traction, but its SCM applications 
remain fragmentary and largely conceptual (Table 3). Two gaps in 
particular limit its use for SCC. 
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Table 3: Applications of Cynefin logic in SCM and connected fields. 

Source Context Type Key contribution 

Nilsson and 
Gammelgaard 
(2012) 

SCM  Conceptual 
Draws on Cynefin-related complexity thinking to 
argue for moving beyond the dominant systems 
approach in SCM and logistics. 

Vollmar et al. 
(2017) 

Engineer-to-
order 
production 

Conceptual 
with 
practitioner 
input 

Translates Cynefin into four ETO engineering 
scenarios; shows that firms often default to one 
dominant engineering approach 
(complicated/perfect engineering) despite varying 
levels of complexity and uncertainty. 

Sawyerr and 
Harrison 
(2020) 

Supply chain 
resilience 

Systematic 
literature 
review 

Applies Cynefin to supply chain resilience by 
distinguishing complicated, complex, and chaotic 
crisis contexts, each requiring different decision-
making approaches. 

Li (2024) 
Supply chain 
resilience 

Conceptual 

Maps stages of the resilience cycle to Cynefin 
domains; proposes that response logic shifts across 
the disruption cycle from Simple to Chaotic, 
Complicated, and Complex. 

Naim et al. 
(2022) 

Infrastructure / 
Engineer-to-
order supply 
chain design 

Conceptual 
with 
secondary 
case 
illustration 

Applies Cynefin to infrastructure supply chains as 
an ETO setting, showing that projects should not 
be managed as uniformly ordered systems and that 
management approaches must vary across 
domains, levels, and phases. 

Naim and 
Gosling 
(2023) 

Supply chain 
design under 
turbulence 

Conceptual 

Maps systems principles and tools to Cynefin 
domains; shows that analytical models work 
through simplification and are most directly suited 
to Complicated contexts, while real-world supply 
chain situations may remain Complex. 

Alexander et 
al. (2018) 

Performance 
measurement 
and 
management 

Theory 
elaboration 
with 
qualitative 
empirical 
study 

Uses Cynefin to extend the performance alignment 
matrix; finds that decision logic must align with 
the complexity of the external environment. 

Alexander et 
al. (2014) 

Sustainable 
supply chain 
management 

Systematic 
literature 
review 

Uses Cynefin as a review typology to classify papers 
by decision context; finds that structured decision 
contexts and rational decision methods dominate 
the literature, leaving unstructured or emergent 
contexts less developed. 

Nachbagauer 
(2021) 

Project 
management 
complexity 

Conceptual 

Extends Cynefin by adding repetition versus 
uniqueness; shows that repeatability shapes 
whether routines, expertise, and learning from past 
cases can be reused. 
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Cynefin's strength is that it pairs an interpretation of context with a 
mode of action. For SCC, however, two links remain unbuilt. First, 
Cynefin grounds domain placement in what can be known about 
cause and effect, but says nothing about which observable properties 
of a supply chain make one domain more applicable than another. In 
an SCC setting the natural anchors are the structural and dynamic 
characteristics managers can actually observe, yet Cynefin offers no 
account of how these map onto domains. The step from what 
complexity is present to which domain applies is therefore left to 
unaided judgement, and two managers facing the same disruption 
may reasonably disagree about whether it is Complicated or Complex 
(Nachbagauer, 2021). Second, Cynefin prescribes a mode of action per 
domain (such as probe-sense-respond) but does not connect it to the 
SCC response literature's central choice - whether complexity should 
be absorbed or reduced (Aitken et al., 2016; Turner et al., 2018).  

2.7 From Complexity Diagnosis to Managerial 
Judgement 
This chapter has assembled three bodies of work: one for diagnosing 
SCC (Bokrantz et al., 2025; Bozarth et al., 2009), one for cataloguing 
managerial responses to complexity (Aitken et al., 2016; Turner et al., 
2018), and one for interpreting the decision contexts in which 
managers act (Snowden, 2021). Each is well developed on its own 
terms, but they have largely grown in isolation, and the gaps lie in the 
connections between them. SCC research profiles complexity but 
stops short of saying how a given profile should be interpreted into a 
decision context and translated into a complexity management 
response. The response literature specifies reduction and absorption 
as core responses, but offers limited guidance on how these responses 
should be selected under differing decision conditions. Turner et al. 
(2018, p. 1457) found no evident “themes or rules” governing 
response choice and concluded that “optimal” responses “may not be 
selectable in advance”. This does not imply that response choice is 
random, but that it cannot be inferred directly from a complexity 
category alone. Naim et al. (2022, p. 1361) reach a similar verdict for 
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ETO settings, noting "there is currently no existing decision-making 
framework" for selecting an appropriate managerial approach (i.e., 
how to interpret the decision context and choose a fitting response). 
Cynefin interprets context but, as the previous section showed, 
neither grounds that interpretation in observable supply chain 
properties nor links it to a complexity response choice. The literature 
therefore supports each step, but leaves the intersections 
underdeveloped. 
 
One essential question is thus whether the structural and dynamic 
complexity present in a supply chain supports action, or instead 
makes action harder. A high number of suppliers, interfaces, or 
customer requirements may be an unnecessary burden in one 
situation, but necessary response capacity in another. Answering this 
question calls for a compass: a means of orientation that first 
describes the complexity present, then interprets what kind of 
decision context it creates, and finally indicates how the profile should 
be managed, building on the established distinction between 
reduction and absorption. A compass does not determine the 
destination or prescribe a fixed route; it supports directional 
judgement, which must be reassessed as operational conditions 
change. 

2.8 Towards the Complexity Value Compass 
Building on the gap identified in 2.7, this thesis proposes the 
Complexity Value Compass (CVC). The term value here refers to the 
domain-contingent value of complexity, that is, whether the 
complexity present supports or burdens effective action in the 
prevailing decision domain. The components stand in the following 
relation to the literature. Structural and dynamic complexity are taken 
from the SCC literature (Ateş et al., 2022; Bozarth et al., 2009). Their 
organisation across supply, internal, and customer dimensions is an 
analytical structuring used in this thesis. The decision domains are 
adapted from Cynefin (Kurtz & Snowden, 2003; Snowden, 2021; 
Snowden & Boone, 2007) and are relabelled to avoid terminological 
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overlap with SCC, as set out below. In the CVC, decision contexts refer 
to the concrete situations under analysis, as shaped by their structural 
and dynamic complexity profiles, whereas decision domains refer to 
the Cynefin-informed analytical categories used to interpret what 
kind of response logic those situations allow. 
 
Reduce and absorb are grounded in the SCC response literature 
(Aitken et al., 2016; Turner et al., 2018). While this literature 
distinguishes between complexity that should be reduced and 
complexity that should be retained by building capacity to handle it, 
Turner et al. (2018) also caution that treating these responses as an 
either/or choice may be limiting. Maintain is developed here as a 
synthesis-level addition to this repertoire, capturing situations in 
which the current complexity profile and organisational response 
capacity are already aligned with the prevailing domain’s response 
logic, so that neither further reduction nor further absorption is 
appropriate. 
 
Complexity profiling, domain placement, and complexity profile 
management are the constructs I introduce to link these elements, 
and the compass metaphor is an interpretive device for organising 
that sequence. Throughout, a complexity profile denotes an analytical 
description of the relative levels of structural and dynamic complexity 
in the setting in which the systems integrator performs its integrating 
role across the supply, internal, and customer dimensions; complexity 
profiling is the act of producing it, and complexity profile 
management is the resulting judgement about whether that profile 
should be absorbed, maintained, or reduced. 
 
On this basis, the CVC proceeds from an unclear situation, or 
Disorder, through two connected stages. Stage 1 is complexity 
profiling, in which the structural and dynamic complexity of the 
situation is described and combined into a complexity profile. This 
profile then becomes the input to Stage 2, complexity management. 
Stage 2 first involves domain placement, where the profile is 
interpreted by assessing what kind of cause and effect understanding 
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is available in time for action (Snowden & Boone, 2007), placing the 
context in one of the CVC decision domains (Routine, Analytical, 
Emergent, or Chaotic), and identifying the associated response logic 
as categorise, analyse, probe, or act. The final part of Stage 2 is 
complexity profile management: whether the current profile should 
be absorbed, maintained, or reduced by evaluating whether it 
provides the capacity that the response logic requires. This judgement 
is provisional and subject to continued reassessment over time. 

2.8.1 CVC Domain Terminology 

To reduce terminological confusion, the CVC adopts renamed domain 
labels for three of the five Cynefin domains. The rationale is twofold. 
First, in an SCC-focused thesis, the Cynefin label “Complex” overlaps 
with the focal construct of SCC. This can invite a circular reading in 
which SCC, and especially high dynamic complexity, is taken to imply 
a Complex domain by definition. Renaming separates the SCC 
diagnosis from CVC domain placement; the underlying level 
distinction, and how the framework forecloses the circularity, is set 
out in 2.8.4. Second, the domain labels should foreground what 
makes decision-making possible in each domain, namely what actors 
can reliably know and which response logic fits. This is consistent with 
the CVC’s movement from diagnosis (what form of SCC is present) to 
domain placement (what decision context this creates), and finally to 
complexity profile management (whether the profile should be 
absorbed, maintained, or reduced). 
 
Three domains are therefore renamed to avoid this label-driven 
circularity. Clear becomes Routine, highlighting that the situation is 
sufficiently stable for standard operating procedures to work; the 
asymmetric collapse warning refers to the risk that overconfidence in 
routines and complacency can cause leaders to miss weak signals and 
drift into a different domain where rules no longer hold (Kurtz & 
Snowden, 2003). Complicated becomes Analytical, naming the need 
for expert diagnosis and structured analysis when valid answers exist 
but are not obvious, and distinguishing this context from Routine 
(where rules suffice) and Emergent (where analysis cannot resolve the 
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situation in advance) (Kurtz & Snowden, 2003). Complex becomes 
Emergent, naming the defining feature of this domain: patterns arise 
from interacting agents and become clear only in retrospect, so 
decision-makers should use safe-to-fail probes to learn which 
patterns can be amplified or dampened. This is the context in which 
probe-sense-respond is apt, whereas sense-analyse-respond fits 
Analytical situations where causality can be established through 
expertise (Kurtz & Snowden, 2003). Chaotic and Disorder are 
retained unchanged because they do not create the same 
terminological overlap with the thesis’s use of complexity and remain 
standard Cynefin domain labels. Table 4 illustrates how each renamed 
domain’s response logic unfolds in supply chain terms. 
 
Table 4: Response logics in supply chain terms (developed by the author). 

Domain 
Supply 
chain 
example 

Step 1 Step 2 Step 3 

Routine 

Standard 
purchasing 
from an 
established 
supplier 

Sense: check the 
operational need (item, 
quantity, timing, stock 
position) 

Categorise: recognise 
it as a routine 
purchase under an 
existing contract, 
supplier setup, and 
standard procedure 

Respond: issue the 
purchase order and 
follow the normal 
replenishment 
process 

Analytical 
Sourcing a 
customised 
component 

Sense: gather technical, 
commercial, quality, 
timing, and supplier 
capability requirements 

Analyse: compare 
sourcing alternatives 
through expert 
evaluation across 
engineering, sourcing, 
quality, cost, and risk 

Respond: select the 
best sourcing 
solution and launch 
the order or 
sourcing project 

Emergent 

Persistent 
supply 
instability 
with 
shifting 
demand 
and no 
clear root 
cause 

Probe: run small safe-
to-fail actions, such as 
testing a backup 
supplier, splitting 
volumes, trialling 
substitutes, or adjusting 
order patterns 

Sense: observe what 
actually improves 
availability, lead time, 
and service 
performance 

Respond: scale what 
works and adapt the 
sourcing setup as 
patterns become 
clearer 

Chaotic 

Fire or 
sudden 
shutdown 
at a critical 
supplier 

Act: take immediate 
stabilising action, such 
as freezing non-critical 
demand, securing stock, 
expediting, switching 
supply if possible, and 
activating crisis 
response 

Sense: assess what 
has been contained, 
what supply remains, 
and where the largest 
exposure lies 

Respond: stabilise 
the situation and 
shift into a more 
structured recovery 
effort 
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2.8.2 Mapping Complexity Profiles to Domains 

As defined earlier (2.8), a complexity profile describes the relative 
levels of structural and dynamic complexity across the supply, 
internal, and customer dimensions. In operational terms, the profile 
structurally captures the number of managed elements at each 
interface, qualified by variety, vertical depth, spatial dispersion, and 
interconnections; dynamically, it captures the degree of uncertainty, 
variability, instability, and change affecting supply, internal 
execution, and customer-side requirements. Recurring combinations 
of these properties indicate which decision contexts are more likely, 
but they serve as empirically grounded cues for an interpretive 
domain placement rather than determining it. Domain placement is 
therefore not read mechanically from structural and dynamic 
complexity levels. It is made through a sequential interpretive 
judgement about what kind of response logic the situation allows. 
Table 5 summarises the placement criteria as a diagnostic sequence 
rather than a set of fixed thresholds.  
 
Table 5: Sequential interpretive criteria for CVC domain placement (developed by the 
author). 

Diagnostic question If yes If no 
Is immediate stabilising action required 
because no usable causal understanding is 
available in time? 

Chaotic, 
stabilise, then 
reassess 

Assess Routine 
conditions 

Can competent actors recognise the situation 
and act using established procedures? 

Routine 
Assess Analytical 
conditions 

Can expert analysis clarify cause and effect in 
time for action? 

Analytical 
Assess Emergent 
conditions 

Must viable responses be discovered through 
probing, interaction, and retrospective 
learning? 

Emergent 
Remain in Disorder 
and decompose the 
situation 

 
Figure 1 below summarises how complexity profiles can be used as 
diagnostic cues for likely CVC domain placement. It should be read as 
a gradient map rather than a classificatory matrix, since the profile 
cues indicate tendencies towards domains rather than fixed 
placements. 
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Figure 1: Complexity profiles, likely CVC domain tendencies, and context-driven drift. 
Domain placement depends on whether cause and effect can be established in time for 

action. Adapted from the Cynefin domain logic developed by Kurtz and Snowden (2003) and 
Snowden and Boone (2007); the structural/dynamic profile mapping is developed by the 

author. 

The following profile readings are CVC domain tendencies, not 
Cynefin classifications. Cynefin provides the underlying decision 
domains and response logics (Kurtz & Snowden, 2003; Snowden & 
Boone, 2007). The mapping from structural and dynamic SCC profiles 
to likely CVC domain tendencies is developed here as an analytical 
synthesis. 
 
The low structural, low dynamic complexity profile is interpreted as 
tending towards Routine. Its limited number of actors, interfaces, and 
dependencies means that cause and effect remain sufficiently stable 
and repeatable for standard procedures to guide action. Using 
Cynefin’s response logic, this is treated in the CVC as corresponding 
to the sense-categorise-respond logic. For the CVC analysis, this 
means that additional variants, handovers, approvals, or reporting 
layers are likely to add coordination burden without providing the 
capacity that this response logic requires. The relevant drift pattern is 
the asymmetric collapse identified by Kurtz and Snowden (2003): 
when signs of domain change go unnoticed and routines are relied on 
too heavily, the profile may fall directly into Chaotic without an 
intermediate Emergent transition. 
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The high structural, low dynamic complexity profile is interpreted 
here as tending towards Analytical. High structural complexity means 
that many actors, interfaces, dependencies, or technical elements 
must be coordinated, making the situation too intricate for routine 
handling alone. However, because dynamic complexity remains low, 
behaviour is still sufficiently stable for expert analysis to clarify cause 
and effect in time for action. Using Cynefin’s response logic, this is 
treated in the CVC as corresponding to the sense-analyse-respond 
logic. On this interpretation, structural complexity can function as an 
object of expert-led optimisation, for example through simplification 
of interfaces, rationalisation of roles, and improved governance. A 
drift towards Emergent is indicated when changing conditions make 
viable responses discoverable only through probing and adaptation. A 
shortage of expertise or analytical resources alone instead points to a 
need for additional capacity within an Analytical setting. 
 
The low structural, high dynamic complexity profile is interpreted as 
a boundary case between Analytical and Emergent. Its relatively low 
structural complexity means that the number of actors, interfaces, 
and dependencies remains limited, which may allow expert analysis 
to clarify cause and effect in time for action. Using Cynefin’s response 
logic, such profiles remain Analytical when expert analysis can still 
clarify cause and effect in time for action. However, because dynamic 
complexity is high, the situation may still change, fluctuate, or become 
unstable faster than analysis can stabilise interpretation. On this 
interpretation, the profile drifts towards Emergent when existing 
routines no longer stabilise interpretation, plans lose decision value 
faster than they can be revised, and viable responses must be 
discovered through probing and adaptation rather than through 
analysis alone. This remains a boundary case because Cynefin’s 
original account of the domain here termed Emergent emphasises 
emergent order arising through interaction among multiple agents 
and their relationships (Kurtz & Snowden, 2003), whereas this profile 
contains high dynamism but comparatively limited structural 
interaction. 
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In the CVC, a profile with high structural and high dynamic 
complexity is interpreted as the strongest Emergent tendency. Dense 
interdependencies and multiple propagation pathways magnify the 
effects of volatility, producing decision conditions in which causal 
patterns become coherent only in retrospect and are unlikely to repeat 
in ways that support prospective optimisation. Using Cynefin’s 
response logic, this is treated in the CVC as corresponding to the 
probe-sense-respond logic. The relevant complexity profile 
management question is therefore not only whether the profile should 
be placed in the Emergent domain, but whether the existing profile 
should be absorbed, maintained, or reduced in light of the probe-
sense-respond logic. This shifts the analysis from domain placement 
to complexity profile management. 

2.8.3 Complexity Profile Management 

Having placed a profile in a decision domain, the next question is how 
the profile should be managed. In the CVC, this means judging 
whether the current complexity profile should be absorbed, 
maintained, or reduced in light of the capacity required by the 
domain’s response logic. The CVC does not claim that Cynefin itself 
provides absorb, maintain, or reduce as direct outputs. Rather, the 
thesis adapts Cynefin’s domain logic as an interpretive lens and 
combines it with the complexity management literature (Aitken et al., 
2016; Turner et al., 2018). 
 
The same structural feature, such as supplier breadth and 
redundancy, may therefore be useful in one domain and burdensome 
in another. In an Emergent setting, such a feature may support 
probing, whereas in an Analytical setting it may add coordination 
burden without improving analysis. What matters is whether the 
current complexity profile helps managers act under the conditions 
they face. 
 
Absorb means retaining necessary complexity while adding or 
strengthening the organisational capacity required to handle it. 
Maintain means deliberately preserving an existing fit between the 
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complexity profile and the organisation’s response capacity, subject 
to continued monitoring. Reduce means removing or rationalising 
complexity that adds coordination burden without supporting the 
prevailing response logic. 
 
The main CVC addition to the reduction/absorption repertoire is 
maintain. Adjacent work in project complexity management argues 
that managers should first understand complexity, reduce what is 
avoidable, and respond to the residual complexity that remains 
(Maylor & Turner, 2017; Maylor et al., 2013). The CVC extends this 
logic by theorising maintain as a domain-contingent judgement for 
situations in which the existing complexity profile already fits the 
prevailing response logic. Maintain should therefore not be read as 
inertia or complacency, but as the active preservation of an existing 
fit, subject to continued reassessment. 
 
Table 6 summarises how complexity profile management differs 
across the CVC domains by specifying when absorb, maintain, and 
reduce apply. Each domain’s response logic defines the capacity 
required for action. Absorb applies where necessary complexity 
should be retained but organisational response capacity must be 
added or strengthened, maintain where the complexity profile and 
response capacity are already aligned, and reduce where complexity 
adds burden without supporting the prevailing response logic. 
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Table 6: Complexity profile management across CVC domains (developed by the author). 

Aspect Routine Analytical Emergent Chaotic 

Response logic 
Sense-
Categorise-
Respond 

Sense-Analyse-
Respond 

Probe-Sense-
Respond 

Act-Sense-
Respond 

Capacity the 
domain 
demands 

Stable 
repeatable 
execution; low 
coordination 
overhead; 
attentiveness to 
weak signals of 
drift 

Diagnosable cause-
effect relations; 
sufficient expertise, 
analytical capacity, 
and coordinating 
structure 

Response variety 
(alternative 
pathways, flexible 
capacity, diverse 
options); capacity 
to run safe-to-fail 
probes; fast 
feedback and local 
learning 

Immediate 
stabilising 
capacity; 
ordinary 
profile 
management 
suspended 

Maintain 
(profile and 
response 
capacity are 
aligned) 

Standard 
procedures 
continue to 
produce 
decision-useful 
outputs; 
monitoring 
confirms the 
domain is not 
drifting 

Expert analysis and 
governance continue 
to resolve causality in 
time for action; 
analytical capacity 
remains matched to 
the problem 

The profile already 
provides response 
variety and 
probing capacity; 
the organisation is 
iterating and 
learning under 
current conditions 

Ordinary 
management 
suspended; 
stabilise first, 
then reassess 

Absorb 
(additional 
response 
capacity is 
required) 

Monitoring or 
exception-
handling 
capacity is too 
thin to detect 
drift early. 

Expert coverage or 
coordination across 
relevant functions is 
insufficient for the 
problem’s breadth or 
interdependence 

The profile lacks 
response variety, 
flexible capacity, or 
probing capacity 

Reduce (profile 
carries 
complexity the 
response logic 
cannot use) 

Variants, 
handovers, 
approvals, or 
reporting layers 
add burden 
beyond routine 
requirements 

Extra variants, 
repeated checks, or 
approval steps 
consume analytical 
capacity without 
improving diagnosis 

Extra handovers, 
approvals, or 
reporting layers 
constrain probing 
when they slow 
feedback and 
learning 

2.8.4 Analytical Boundaries and the Tautology Risk 

Because the CVC sets SCC alongside a Cynefin-derived domain logic, 
it must avoid the circular reading flagged in 2.8.1, in which high 
dynamic complexity is taken to imply an Emergent domain by 
definition. It forecloses this by separating profiling from placement: 
profiling characterises the setting's structural and dynamic 
complexity, whereas placement asks the distinct question of whether 
those conditions remain intelligible enough for routines or expert 
analysis to guide action in time. High dynamic complexity therefore 
need not imply Emergent placement. A setting may be highly variable 
yet remain Analytical when cause and effect can still be clarified 
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through forecasting, supplier coordination, and expert analysis in 
time for action; it becomes Emergent only when viable responses 
cannot be established reliably in advance and must instead be 
discovered through probing and adaptation. 
 
The CVC also differs from Cynefin’s original practitioner use. Cynefin 
was designed as a sense-making framework in which groups 
collectively negotiate domain boundaries (Kurtz & Snowden, 2003). 
In this thesis, the domain logic is adapted for analytical use in cross-
study synthesis. This means that the CVC cannot reproduce the full 
group-based contextualisation process of Cynefin. It mitigates this 
partly by grounding placement in empirically traceable complexity 
properties, though the placement remains interpretive and 
provisional. Treating domain placement as a provisional, revisable 
cue rather than a fixed classification is also a partial answer to the 
sensemaking caution against letting a predetermined category of 
context dictate the appropriate response (Dervin, 1998). 
 
A further caution follows from Kurtz and Snowden's (2003) 
distinction between sense-making and categorisation frameworks. 
Cynefin carries no implied value axis, and no domain is inherently 
more desirable than another. The same holds for the CVC. This does 
not mean that supply chain complexity lacks managerial value, but 
that complexity is valuable when it provides the capacity required by 
the prevailing domain's response logic. Where it enables that 
response logic, it should be absorbed or maintained; where it adds 
coordination burden without enabling that logic, it should be reduced. 
This rests on the broader logic that organisations can handle 
uncertainty and complexity either by reducing the demands they 
create, or by retaining complexity where the capacity to handle it is 
present or can be developed (Boisot & Child, 1999; Galbraith, 1974). 
This is consistent with a contingency view of operations management, 
in which practices and responses should not be treated as universally 
effective, but as effective under the contextual conditions in which 
they are used (Sousa & Voss, 2008). Routine, Analytical and 
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Emergent are therefore not ranked destinations, and absorb, 
maintain, and reduce are not preferred in themselves. 

2.8.5 The Complexity Value Compass 

Having introduced the CVC and its core components, this section 
positions the framework as an integrative device and clarifies the logic 
through which its elements are connected. The CVC takes as its entry 
condition the situation Cynefin terms Disorder, where it is not yet 
clear which decision domain applies and decision-makers, lacking a 
shared reading of the situation, tend to default to the domain that best 
fits their own habits and tools (Kurtz & Snowden, 2003; Snowden & 
Boone, 2007). In Cynefin, the way out of Disorder is to break the 
situation into its constituent parts and assign each to one of the other 
domains (Snowden & Boone, 2007). Stages 1 and 2 of the CVC 
operationalise this exit: profiling characterises the structural and 
dynamic complexity, and domain placement interprets which 
response logic the profile calls for, together resolving the initial 
diagnostic ambiguity before complexity profile management begins. 
Chaotic is the exception to this logic. Under chaos and crisis 
conditions, the CVC suspends ordinary complexity profile 
management, prioritising immediate stabilising action and 
reassessing the profile only once enough order has been restored. 
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Figure 2: The Complexity Value Compass. 

Figure 2 presents the CVC as an integrated framework. It shows 
Disorder as the entry condition, complexity profiling as Stage 1, and 
domain placement and complexity profile management as Stage 2. 
The feedback loop marks the iterative character of the CVC: profiles, 
domain placements, and complexity profile management judgements 
may need to be reassessed as either management actions reshape the 
profile or operating conditions change over time. The intended 
outcome is an improved complexity management process, providing 
a more informed basis for managing supply chain complexity under 
different operational conditions. 
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3. Methodology 
This chapter presents the methodological foundations and research 
design. The empirical foundation comprises four studies3 spanning 
two industry contexts: renewable energy technology diffusion in 
Sweden (Studies I and II) and defence supply chains (Studies III and 
IV). The studies employ qualitative research designs tailored to their 
respective objectives, including an interview-based qualitative survey, 
a longitudinal single-case study complemented by a comparative case 
study, a multiple-case study, and a longitudinal qualitative content 
analysis. The chapter begins with an account of the overall research 
design, describes the research journey, presents the philosophical 
positioning, describes each study's case selection, data collection, and 
analysis, explains the cross-study synthesis procedure, and concludes 
with research quality. 

3.1 Overall Research Design 
This thesis is best understood as an integrative research design aimed 
at developing an analytical framework through four distinct but 
complementary studies. It brings together constructs from SCC, 
Cynefin, and complexity management to develop the CVC. The four 
studies share one overarching object of inquiry: the coordination of 
value creation across organisational interfaces under SCC. They differ 
in setting, level of observation, and method, but each illuminates a 
different facet of the same broader problem. 
 
What makes the studies comparable is a shared analytical frame. In 
this thesis, the analytical unit is the bounded supply chain context in 
which a systems integrator coordinates supplier-side inputs, internal 
activities, and customer-side requirements under specific operational 
conditions. This unit is empirically instantiated differently across the 
studies: intermediary firms and their brokering relations in Study I, 

 
3 Studies I–IV refer to the empirical investigations and research designs, 

whereas Papers I–IV refer to the corresponding appended manuscripts. 
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adopter–intermediary projects in Study II, ETO projects and their 
internal and external integration in Study III, and firm- and industry-
level resilience trajectories over time in Study IV. The level of 
observation therefore varies, but the analytical concern remains the 
same: how systems integration is performed under structural and 
dynamic supply chain complexity. The same analytical logic also 
governs the synthesis in Chapter 5, where the empirical material from 
Studies I–III provides the basis for the positioned CVC cases, while 
Study IV provides temporal context. 
 
The studies were not selected at the outset to vary systematically along 
structural complexity, dynamic complexity, and decision context. 
Rather, they accrued sequentially through the research journey 
described in the next section.  
 
Their integration is therefore abductive and thesis level. The studies 
were assembled as the research unfolded, and they are retained here 
for a reason that became clear along the research journey. They span 
a wide range of structural complexity, dynamic complexity, and 
decision-context conditions while sharing a project-oriented 
character. This variation provides analytical leverage for the synthesis 
and makes the studies comparable through the CVC as the thesis-level 
framework for cross-study synthesis. 

3.2 The Research Journey 
This PhD thesis builds upon and extends the work initiated in the 
licentiate thesis, completed in 2019. The licentiate phase was 
conducted within a research project funded by the Swedish Energy 
Agency on the role of intermediaries in the transition to a sustainable 
energy system. Within that broader programme, my work focused on 
how intermediaries support renewable electricity investments and 
implementation processes in Sweden. At the outset of the PhD, two 
longitudinal wind power projects had already been identified by my 
supervisors, which provided an early empirical entry point into 
diffusion intermediation. Beyond this starting point, the research 
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process remained relatively open. I therefore had scope to identify 
additional intermediary actors for interviews in Study I and to 
negotiate deep access to a solar photovoltaic (PV) intermediary for the 
longitudinal work in Study II. 
 
After completing the licentiate, I worked in industry before returning 
to Linköping University to complete the PhD on a part-time basis. 
This transition opened a second empirical stream in the defence 
sector. My industry experience facilitated access to procurement 
professionals and projects, which was particularly important for the 
interview-based case design of Study III. Study IV then broadened 
this defence stream to a cross-firm, industry-wide view through 
annual reports. Figure 3 summarises the overall research journey and 
publication timeline and shows how the thesis developed 
cumulatively across phases, contexts, and papers. 
 

 
Figure 3: Overview of the research journey, employment phases, and publication timing of 

the four papers. 

3.2.1 Positioning the Four Studies Across the Supply 
Chain 

Alongside the chronological development shown in Figure 3, the 
research trajectory also involved a shift in empirical focus: from 
intermediary coordination at the supplier and adopter interfaces in 
the renewable energy studies, inward to procurement’s mediating role 
within ETO projects, and outward to industry-level resilience across 
the supply chain. 
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Figure 4 positions the four studies along a simplified supply chain. 
Study I addresses the supplier-facing side of intermediation by 
examining how intermediaries coordinate suppliers on behalf of 
adopters. Study II addresses the adopter-facing side by examining the 
match between adopter expectations and the services delivered. Study 
III moves inside the focal firm and examines procurement’s 
mediating role in internal and external integration within ETO 
projects. Study IV broadens the view to industry-level resilience 
across the full supply chain, covering supplier, internal, and customer 
risk dimensions. 
 
As described above, the empirical settings entered sequentially. Their 
combination provides contrasting conditions for analysing 
coordination under SCC through the CVC. Renewable energy 
adoption and intermediation offer comparatively bounded and 
recurrent settings, although wind power permitting introduces 
uncertainty. ETO defence projects provide a contrasting condition of 
dense interdependence, late design freezes, and shifting 
requirements, where workable responses are partly discovered during 
execution. The longitudinal defence study adds a temporal dimension 
by tracing how firms move between relative stability and acute 
disruption over time. 
 

 
Figure 4: Positioning the studies in a generic supply chain. 
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3.2.2 Overview of the Four Studies 

Table 7 summarises the methodological design of the four empirical 
studies. It shows how the studies differ in design, level of observation, 
theoretical lens, primary data, and analytical approach, while together 
forming the empirical basis for the thesis-level synthesis. 
 
Table 7: Overview of the four empirical studies. 

Study Design 
Level of 
observation 

Theoretical 
lens 

Primary data 
Analytical 
approach 

Study  
I 

Qualitative survey 
(interviews) 

Intermediary 
firms in solar 
PV and wind 
power, Sweden 

Innovation 
intermediaries; 
brokering 
mechanisms; 
business 
models 

14 semi-
structured 
interviews with 
intermediaries 

Categorisation 
via business 
model canvas 
and brokering 
mechanisms 

Study 
II 

A longitudinal 
single-case study 
of one PV 
intermediary, 
with a 
comparative case 
study of nine 
adoption projects 

Solar PV 
downstream, 
intermediary 
projects, 
Sweden 

Customer 
satisfaction of 
services; 
innovation 
intermediaries; 
means-end 
chain 

18 interviews 
(adopters, 
employees); 
one-month 
observation; 11 
meetings 

Coding in 
NVivo; 
findings 
presented 
according to 
the means-end 
model 

Study 
III 

An exploratory 
multiple-case 
study of three 
ETO defence 
projects 

ETO defence 
projects, 
Sweden 

Supply chain 
complexity; 
supply chain 
integration 

26 interviews 
(1,538 min) 
across three 
ETO projects 

Abductive 
coding (Gioia 
inspired); 
complexity 
mapping 

Study 
IV 

A longitudinal, 
AI-assisted 
qualitative 
content analysis 
of annual reports 

Seven publicly 
listed defence 
firms over time 

Supply chain 
resilience; 
Resource 
Dependence 
Theory 

77 annual 
reports from 
seven firms 
(2014 to 2024) 

AI-assisted 
extraction with 
human 
validation; 
cross-firm 
synthesis 

3.3 Philosophy of Science and My View of Research 
From a philosophy of science perspective, this thesis is grounded in 
critical realism (Easton, 2010). I treat the organisational processes 
examined in the four studies as real, but not directly observable in full. 
Interviews, observations, and documents are therefore used as 
empirical traces from which I infer how coordination, value creation, 
and managerial response unfold under different structural and 
dynamic complexity conditions. At thesis level, these inferences are 
brought together through the CVC as an analytical framework for 
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comparing how systems integration is performed under different 
complexity and decision-context conditions. 
 
Epistemologically, knowledge is developed through abductive 
interpretation, by moving back and forth between empirical material 
and theory. Actors’ accounts and organisational texts are treated as 
partial empirical traces, not as direct representations of social reality. 
Following Easton (2010), explanation asks what mechanisms must 
exist for the observed patterns to occur, and this explanation is 
developed through the iterative data theory movement that Dubois 
and Gadde (2002) call systematic combining. Critical realism is 
therefore used as the thesis-level position for integrating the four 
studies, even though the appended papers did not state this position 
explicitly. 
 
My view of research is therefore that explanation should move beyond 
describing empirical variation to clarifying why different responses to 
complexity become appropriate under different decision conditions. 
The thesis is thus both explanatory and practically oriented: it 
develops concepts that connect SCC diagnosis to decision context 
interpretation, while helping practitioners judge whether complexity 
should be absorbed, maintained, or reduced. 
 
This stance is also reflected methodologically. The thesis relies on 
qualitative designs suited to theory development in context, including 
interview-based studies, observation, multiple-case analysis, and 
longitudinal qualitative content analysis. These methods are used 
because the mechanisms of interest are inferred from empirical traces 
rather than directly observed. Even Study IV, where extraction from 
annual reports was supported by a large language model, still required 
interpretation because the extraction was manually verified and 
analytically synthesised. The methods therefore vary because the 
studies examine different empirical aspects of coordination, value 
creation, and response. In the synthesis, the resulting empirical 
insights are brought together to analyse how systems integration is 
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performed under different structural and dynamic complexity 
conditions. 

3.3.1 Reconciling Realist Ontology with Interpretive 
and Documentary Methods 

Three features of the research design require clarification because 
they may otherwise appear to pull in different methodological 
directions: the Gioia-inspired coding structure in Study III, the 
combination of interviews and annual reports, and the common 
analytical unit that holds the studies together. First, Study III uses an 
adapted Gioia-inspired structure rather than a full Gioia methodology 
in its original interpretivist form. The analysis preserves the 
movement from first-order informant accounts to second-order 
themes and aggregate dimensions, but does so within a theory-
informed structure where supply chain integration and complexity 
concepts function as constructs. The purpose is not to claim purely 
inductive theory emergence, but to make the movement from 
empirical accounts to higher-order interpretation transparent.  
 
Second, the thesis combines actor-level and project-level data with 
documentary data in Study IV. These data sources are not treated as 
equivalent. Interviews and observation provide access to how actors 
describe, interpret, and enact coordination under complexity. The 
same logic applies to Study I: the intermediary interviews are treated 
as accounts for analysing business models, brokering mechanisms, 
value creation, and trade-offs, rather than as observations of 
intermediation practice. Annual reports are treated as institutional 
disclosures and read as textual traces of how firms publicly identify 
risks, dependencies, and mitigation responses over time. Interpreted 
through Resource Dependence Theory (Hillman et al., 2009; Pfeffer 
& Salancik, 1978), they provide evidence of shifting resource 
dependencies, risks, and resilience postures, not direct evidence of 
managerial meaning-making. Similarly, the adopter expectations, 
perceived value, and psychological-utility needs examined in Study II 
are read not as the object of an interpretivist meaning-reconstruction, 
but as empirical traces of underlying mechanisms - notably 
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information asymmetry and heterogeneity of adopter motives - that 
generate the observed match or mismatch between needs and 
services. 
 
Third, these different kinds of data can be brought together because 
the analytical unit is the bounded supply chain context in which 
systems integration is performed, rather than the individual 
informant or the document. Interviews, observations, and annual 
reports are therefore treated as different empirical traces of 
coordination, dependency, risk, and response across the studied 
settings. This is consistent with critical realism because the 
mechanisms of interest are not assumed to be directly observable, but 
inferred from spoken, observed, and written traces. 

3.4 The Four Studies: Case Selection, Data 
Collection, and Analysis 
This section describes the methodological procedures of each study. 
The emphasis is on case selection rationale, data collection 
procedures, and analytical techniques at a level of detail that allows 
the reader to assess the rigour and coherence of the overall research 
design. The four studies use different methods because each 
addresses a different empirical question at a different level of 
observation: a breadth-oriented qualitative survey maps intermediary 
value creation across many firms; an access-intensive longitudinal 
single-case study observes how adopter expectations evolve during 
implementation; a multiple-case comparison holds firm and industry 
constant while varying project-level complexity; and a longitudinal 
content analysis traces risk and response across firms over a decade. 

3.4.1 Study I: An Interview-Based Qualitative Survey 

Case selection: Study I employed an interview-based qualitative 
survey (Jansen, 2010), a design that covers a broader set of cases than 
a traditional multiple-case study while collecting a more limited 
amount of qualitative data per company. Fourteen intermediaries 
working within solar PV and wind power in Sweden were selected 
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through a multi-step process using secondary data such as industry 
overviews. The final selection was based on a combination of 
relevance and convenience, with variety and diversity used as key 
criteria in line with the exploratory purpose of the study. The sample 
includes different types of intermediaries, including consultants, 
project developers, wholesalers, and installation-oriented actors, as 
well as both specialised intermediaries and unspecialised firms for 
which renewable energy intermediation formed one part of a broader 
business portfolio. The inclusion of both solar PV and wind power 
enabled comparison across technologies that differ in project scale 
and complexity. Wind power project development involves a wider 
variety of stakeholders and is more complicated from a regulatory 
perspective than solar PV. 
 
Data collection: data were collected primarily through semi-
structured interviews. Eleven interviews were conducted face-to-face 
in 2017, and three interviews from a previous study (2011 to 2013) 
were re-used with the consent of the original investigator and 
interviewees. Interviewees were primarily managing directors or 
board chairpersons, supplemented by sales and business managers 
where the company judged them better suited to answer. The 
interview guideline covered four areas: general company information, 
the industry context, the company's business model with a focus on 
renewable energy - structured around the Osterwalder and Pigneur 
(2010) framework - and challenges and risks. Each interviewee was 
also asked to describe a typical project from initiation to completion. 
Interviews lasted between 40 minutes and one hour and 40 minutes, 
and were audio-recorded and transcribed verbatim. 
 
Analysis: the analysis proceeded in two stages. First, each 
intermediary's business model was mapped using the Osterwalder 
and Pigneur (2010) canvas, producing structured descriptions of 
value propositions, customer segments, key activities, revenue 
streams, and cost structures. Second, the brokering mechanisms 
framework (Spiro et al., 2013), distinguishing coordination, transfer, 
and matchmaking, was applied to categorise how intermediaries 
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create value for adopters. Trade-offs related to value capture were 
identified through cross-case comparison. The two-technology design 
enabled systematic comparison of how brokering mechanisms and 
trade-offs vary across solar PV and wind power settings that differ in 
project scale, stakeholder breadth, and regulatory complexity. 

3.4.2 Study II: A Longitudinal Single-Case Study 
Complemented by a Comparative Case Study of Nine 
Adoption Projects 

Case selection: Study II employed a longitudinal single-case study of 
one intermediary organisation and complemented it with a 
comparative case study of nine adoption projects using that 
intermediary’s services. The intermediary was selected for its 
transparency, willingness to provide full operational access, and 
broad customer base covering homeowners, housing associations, 
and farmers. It was one of the largest PV intermediaries in Sweden at 
the time. Nine adoption projects were selected based on three criteria: 
(1) the project had to be in an early stage, before the adopter had 
contracted with the intermediary, to allow longitudinal observation; 
(2) the projects needed to vary in size (from 8.7 kW homeowner 
systems to 99.84 kW housing association installations) and duration; 
and (3) comparable data sources had to be available for all cases, 
including project documentation and adopter access for interviews. 
 
Data were collected between autumn 2017 and spring 2018 in two 
interlinked phases. The first phase was a one-month observational 
study at the intermediary firm, during which I observed employees in 
their daily work, attended 11 meetings between the intermediary and 
adopters, internal management and sales meetings, and three 
industry fairs. Field notes were taken continuously or compiled 
immediately after each meeting. Clients were introduced to the 
researcher, and permission to observe was obtained prior to each 
meeting. The second phase comprised semi-structured interviews 
with adopters at two points: at project initiation (covering selection 
criteria, needs, and expectations) and after installation (covering the 
full implementation experience). Semi-structured interviews were 
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also conducted with project managers and salespeople involved in the 
projects. After the observational period, I continued to follow selected 
projects through follow-up interviews and meeting participation. 
 
The large data sets, including interview transcripts, were analysed 
with the help of NVivo. Two researchers first coded the data 
separately (to develop their own understanding of the material) and 
later conducted joint coding after discussing the meaning and 
importance of the different codes. The coding used two hierarchies of 
NVivo nodes (parent and child nodes), which were then compared 
and merged to identify potential matches and mismatches between 
adopters’ needs and demands and the intermediary’s services. The 
findings were subsequently presented according to the means-end 
model (Gutman, 1982, 1997), in terms of attributes, utility 
components, and values. 

3.4.3 Study III: An Exploratory Multiple-Case Study 

Case selection: Study III employed an exploratory multiple-case study 
design (Eisenhardt, 1989; Voss et al., 2002) examining three ETO 
projects within DefCo (pseudonym), a large Swedish multinational 
defence company that acts as a systems integrator, sourcing 
components and technology from suppliers to assemble products 
ordered by the Defence Procurement Agency. Projects were selected 
on four criteria: (1) each had to be an ETO project with at least a 
hybrid-focused procurement organisation (Moretto et al., 2022); (2) 
a project team needed to be available for procurement-focused 
interviews; (3) preference was given to projects spanning several 
years; and (4) the projects should exhibit varied complexity profiles, 
differing in number of suppliers, supplier development needs, 
customer involvement, concurrent development, and project lead 
times. The resulting three projects, referred to as Alpha, Beta, and 
Gamma, represent contrasting complexity profiles: Alpha shows high 
structural and dynamic complexity, Beta moderate complexity on 
both dimensions, and Gamma lower internal complexity while still 
exhibiting intermediate complexity externally. 
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The dataset includes 26 semi-structured interviews, totalling 1,538 
minutes across the three projects. Interviewees were primarily 
procurement professionals, complemented by project leaders, design 
engineers, and other central project members to provide a 
multifaceted perspective on procurement's integrative role. 
Interviews were conducted online, recorded, and transcribed 
verbatim. Secondary data, including project documentation and 
organisational charts, were used for triangulation and to construct 
case descriptions. 
 
The analysis followed an abductive approach (Dubois & Gadde, 
2002), moving iteratively between empirical data and existing supply 
chain integration (SCI) constructs. Transcripts were coded in 
Scrivener through a structured scheme that moved from first-order 
informant concepts to second-order themes and then to aggregate SCI 
dimensions. In this sense, the approach reflects an adaptation of the 
Gioia methodology (Gioia et al., 2013): the progression from 
informant terms to higher-order categories was preserved, but SCI 
dimensions were used as a theory-informed framework. To evaluate 
internal and external structural and dynamic complexity, 
procurement responses were coded on a high/medium/low scale 
based on interview data and then compared across the three cases. 
Coding consensus was achieved through peer debriefing and 
negotiated agreement (O’Connor & Joffe, 2020), forming the basis for 
mapping the cases onto the complexity-integration framework. 

3.4.4 Study IV: A Longitudinal Qualitative Content 
Analysis 

Sample selection: Study IV employed a longitudinal qualitative 
content analysis of annual reports from seven publicly listed defence 
companies (Saab, Leonardo, Rheinmetall, Lockheed Martin, 
Northrop Grumman, Dassault Aviation, and BAE Systems), covering 
the period 2014 to 2024. The sample comprises major publicly listed 
defence companies with government contracts and complex supply 
chains in European and North American contexts. The period was 
chosen to capture practices across three disruption eras: a Baseline 
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period (2014 to 2019) of relative stability, the Pandemic era (2020 to 
2021) representing an acute shock, and an Emerging Risk era (2022 
to 2024) characterised by renewed geopolitical tensions and 
inflationary pressures. In total, 77 annual reports formed the 
empirical corpus. 
 
Data collection and extraction: Annual reports were downloaded from 
the firms' investor relations pages. Data extraction employed a two-
stage procedure. In the first stage, an exploratory pilot extraction was 
conducted on a subset of reports (with 12 reports read in full by the 
researchers) to identify recurring risk themes across internal, supply, 
and demand dimensions. The outputs were consolidated into a stable 
set of risk constructs, which served as the coding framework. In the 
second stage, extraction was re-run across the full corpus using this 
framework, with structured prompts for each risk theme retrieving 
relevant disclosures, page references, and supporting excerpts. AI-
assisted extraction using a large language model (LLM) was used to 
reduce the manual burden of coding across the large dataset. All 
extracted outputs were manually verified against the original reports 
at cited page locations, with discrepancies resolved through 
collaborative discussion. To make the reliability base explicit, the 
study validated the risk-theme tallies at firm level. Across 35 risk-
theme entries and seven firms, this produced 245 manually verified 
presence-or-absence decisions. The study documents this process 
through the Integrated AI-Enhanced Qualitative Analysis model, 
which comprises eight stages: prepare research (data collection and 
standardisation), prompt engineering, AI service evaluation, pilot 
testing, human verification, AI data extraction, data synthesis and 
analysis, and documentation and triangulation. 
 
Analysis: Following extraction and verification, data were organised 
into firm-level risk files categorised by internal, supply-side, and 
demand-side dimensions. A cross-firm synthesis examined how risks 
and mitigation strategies evolved across the three disruption eras. The 
analytical framework drew on Resource Dependence Theory (Hillman 
et al., 2009; Pfeffer & Salancik, 1978), distinguishing buffering 
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strategies (internal capacity and redundancy) from bridging 
strategies (external relationship management and coordination). The 
relative emphasis of buffering and bridging within each era was 
characterised as the firm's mitigation posture. The longitudinal, 
cross-firm comparison enabled development of the Strategic Risk and 
Resilience Roadmap which traces how shifts in resource dependence 
drive risk reassessment, posture recalibration, and cumulative 
learning. 

3.5 Cross-Study Synthesis 
The CVC should be understood as a theoretically derived and 
abductively refined analytical framework. The cross-study synthesis 
uses the CVC as an interpretive lens for re-analysing the empirical 
material from Studies I–III as positioned CVC cases and for 
examining the analytical relationships between complexity profiles, 
decision domains, and complexity profile management. In these 
positioned cases, systems integrator refers to intermediaries in 
Studies I and II and to procurement and the project organisation in 
Study III. The empirical material from Study I is represented by two 
positioned CVC cases, solar PV intermediation (Solar PV) and wind 
power intermediation (Wind). The empirical material from Study II is 
represented by one adopter-facing CVC case, the solar PV 
downstream case (Solar PV Downstream). The three ETO projects in 
Study III are retained as separate project-level CVC cases (Alpha, 
Beta, and Gamma). Study IV is used to contextualise this synthesis 
temporally by indicating how firms’ reported risk landscapes and 
mitigation postures change across disruption eras. The resulting 
domain placements and complexity profile management judgements 
are therefore retrospective. 

3.5.1 From Individual Findings to the CVC 

Within the individual studies, only Study III was explicitly abductive 
(Dubois & Gadde, 2002). Studies I and II were exploratory but 
organised by a priori frameworks (the business model and brokering 
lens; the means-end chain), and Study IV was guided by Resource 
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Dependence Theory. The main abductive, theory-building move is 
therefore located at thesis level. It was triggered by the observation 
that similar complexity profiles did not always call for the same 
managerial response. While the SCC literature helped describe the 
structural and dynamic complexity present, it did not fully explain 
what kind of action different situations required. Cynefin was 
introduced as a decision context lens because it helped explain why 
similar complexity profiles could still require different responses. The 
CVC was therefore not used as an a priori framework in the individual 
studies, but developed at thesis level by iterating between this lens, 
the complexity management literature, the positioned case material 
drawn from Studies I–III, and the temporal patterns surfaced by 
Study IV. 
 
In the first phase, the findings of Studies I–III were revisited for what 
they revealed about the nature and sources of complexity confronting 
the focal actors within each positioned CVC setting. For Studies I and 
II, this meant identifying structural features, such as number of 
actors, interface density, technology scope, and project scope, as well 
as dynamic features, such as regulatory uncertainty, market 
evolution, and project-level unpredictability. For Study III, the 
structural and dynamic complexity profiles for each ETO project were 
already explicit. Study IV was used separately to provide a 
longitudinal record of how reported risk configurations and operating 
conditions shifted over time at the firm and industry levels. 
 
In the second phase, the empirical characteristics of the positioned 
CVC cases were mapped onto the structural and dynamic complexity 
taxonomy. Dynamic complexity was differentiated across supply, 
internal, and customer-side uncertainty where these dimensions were 
visible in Studies I–III. Structural complexity was assessed from the 
available case descriptions and organised through the supply chain 
dimensions (supply, internal and customer). Study IV informed this 
step indirectly by clarifying why such profiles may need to be 
reassessed as operating conditions change over time. 
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In the third phase, the resulting complexity profiles for the positioned 
CVC cases were interpreted through the CVC’s decision domain logic. 
This step required interpretive judgement about whether the situation 
allowed routine procedures or expert analysis to guide action, or 
whether viable responses had to be discovered through probing, 
adaptation, and retrospective learning. Because Cynefin was 
originally developed as a practice-oriented sense-making framework 
rather than as a researcher-led coding instrument, its domain logic 
was used here analytically and retrospectively, using the complexity 
profiles as empirical cues. Each placement decision and its analysis 
are documented in Table 10. The identified complexity profile was 
then evaluated against the response logic associated with each 
domain, and from this evaluation followed the resulting complexity 
profile management (absorb, maintain, or reduce). This sequence 
constitutes the CVC analytical procedure used for the positioned cases 
in the cross-study synthesis. 

3.5.2 Cross-Context Comparison 

After the positioned cases from Studies I–III had been profiled and 
interpreted through the CVC procedure, the synthesis moved to cross-
context comparison. The purpose of this step was not to treat the 
renewable energy and defence settings as equivalent, but to use their 
differences as analytical variation. The comparison therefore 
examined how the cases differed in their structural and dynamic 
complexity profiles, how these profiles informed domain placement, 
and how the resulting complexity profile management judgements 
varied across contexts. 
 
The comparison followed the three elements of the CVC analysis: 
salient structural and dynamic complexity characteristics, decision 
domain placement, and complexity profile management. This kept 
the comparison aligned with the thesis purpose and made it possible 
to identify patterns across the positioned cases that were not visible 
in the individual studies alone. In particular, it provided a basis for 
analysing whether similar complexity profiles could lead to different 
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domain placements and different complexity profile management 
judgements across contexts. 

3.6 Research Quality 
Research quality is articulated somewhat differently across the four 
papers, but together they demonstrate a consistent concern with four 
overarching principles: design fit, where the research strategy is 
matched to the phenomenon under study; analytical transparency 
(where coding and interpretation procedures are made explicit and 
traceable); triangulation (where the same phenomenon is examined 
through more than one data source, method, researcher, or 
theoretical perspective, and the results are compared); and careful 
interpretation (where the link between evidence and conclusions is 
qualified rather than overstated). These principles recur in different 
combinations and at different levels of explicitness.  
 
In Paper I, rigour is grounded in exploratory logic and structured data 
collection. The study employs an interview-based qualitative survey 
approach (Jansen, 2010), which is distinguished from a conventional 
multiple-case study by covering a larger set of companies with more 
limited data per company. Case selection combines relevance and 
convenience, with variety and diversity used as key criteria to suit the 
exploratory purpose of the study, and the interview guide is structured 
around the business model framework of Osterwalder and Pigneur 
(2010), which provides a transparent basis for both data collection 
and analysis. Rigour in this study rests primarily on the alignment 
between the exploratory purpose and the breadth-oriented design, 
rather than on an explicit validity or reliability discussion. 
 
In Paper II, research quality is discussed more explicitly through the 
depth and richness of a longitudinal single-case design and a 
comparative case study of nine adoption projects, supported by Darke 
et al. (1998), Baxter and Jack (2008), Yin (2017), and Eisenhardt and 
Graebner (2007). Two researchers coded the data independently 
before conducting joint coding, which strengthens coding consistency 
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and analytical transparency. The analytical procedure is further 
anchored in the means-end chain tradition (Gutman, 1982, 1997), 
which provides a structured hierarchy for moving from observed 
attributes through utility components to adopter values. 
 
Paper III provides the clearest explicit discussion of validity and 
reliability. The selection of respondents emphasised qualifications 
and experience, ensuring that informants could relate their 
integration practices to broader industry experience, which the 
authors link to construct validity (Golafshani, 2003; Voss et al., 
2002). Several interviews were conducted by multiple authors, 
promoting diverse perspectives and strengthening confidence in the 
findings through consistent observations (Eisenhardt, 1989). 
Findings were triangulated using confidential internal documents 
alongside interview data, and respondents reviewed transcripts for 
accuracy and confidentiality. The abductive analysis followed 
systematic combining (Dubois & Gadde, 2002) with a Gioia-inspired 
coding structure (Gioia et al., 2013), moving from first-order 
informant accounts through second-order themes to aggregate 
dimensions. Coding reliability was reinforced through negotiated 
agreement, consistent with O’Connor and Joffe (2020). 
 
In Paper IV, reliability and validity are treated as intertwined with 
trustworthiness in the context of LLM-assisted qualitative analysis 
(Golafshani, 2003). Procedural consistency was strengthened 
through a standardised prompting protocol and iterative verification. 
AI-assisted retrieval was complemented by targeted keyword searches 
and human page-level checking against the original annual reports. 
The longitudinal patterns were also interpreted in relation to the 
major external events used to define the three disruption eras, 
providing a contextual validity check. Comparison with the original 
reports is more precisely understood as source verification. 
 
Prompt design and refinement are especially aligned with Giray 
(2023), while the emphasis on human oversight and error mitigation 
is consistent with Hassani and Silva (2023). AI outputs were treated 
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as provisional drafts and navigation aids rather than evidentiary 
claims, and a firm-level verification gate validated all 35 risk-theme 
entries across seven firms, producing 245 manually verified presence-
or-absence decisions. Robustness was additionally examined by 
rerunning parts of the workflow with later model releases. More 
broadly, the AI-assisted workflow and processual model are 
consistent with Zhang et al. (2023), who similarly discuss LLM-
supported qualitative analysis. 
 
Beyond the AI-assisted extraction reported in Paper IV, LLMs were 
also used at thesis level as dialogue-based support tools for writing, 
retrieval, and analytical refinement, in line with Hayes (2025) view of 
LLMs as aids for conversing with qualitative material rather than as 
substitutes for scholarly judgement. The tools used were primarily 
ChatGPT, and to a lesser extent Claude and Copilot. Their role was 
limited to support functions such as proofreading and language 
improvement, text condensation, identification of repetition and 
ambiguity, retrieval of relevant passages, comparison across papers, 
testing of formulations, occasional suggestions for how sections could 
be further developed or better aligned with the overall argument, 
refinement of argumentative logic and terminological consistency, 
and occasional drafting of visual slide outlines that were subsequently 
revised manually. They were also used to query project-specific sets 
of thesis materials and papers to locate relevant passages, retrieve 
candidate quotations, and trace conceptual distinctions across texts, 
thereby reducing the need to repeatedly reread multiple documents in 
full. In addition, they were used in iterative dialogue to probe whether 
draft sections were coherent, sufficiently clear, and aligned with the 
overall thesis logic. LLMs were not treated as sources of evidence or 
authority. Any substantive claim, citation, quotation, or 
interpretation was retained only after returning to the original texts 
and validating it in context. 

3.6.1 Quality of the Cross-Study Synthesis 

The criteria above concern the individual studies. Because the thesis 
contribution rests on the cross-study synthesis, its quality is also 
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considered at thesis level through design fit, analytical transparency, 
cross-context comparison, and careful interpretation. Design fit 
concerns whether the abductive synthesis matches the aim of 
developing and analytically applying a framework, rather than 
formally testing a predefined model (Dubois & Gadde, 2002; 
Eisenhardt & Graebner, 2007). Analytical transparency is addressed 
by recording each domain placement and its supporting analysis, so 
that readers can follow how each complexity profile is interpreted into 
a domain placement and a proposed complexity profile management 
judgement (see Tables 10 and 11 in Chapter 5). 
 
At synthesis level, robustness is strengthened by comparing recurring 
and contrasting patterns across the positioned cases. A separate 
temporal perspective informs the need for reassessment as conditions 
change. Careful interpretation is essential because the synthesis re-
analyses material originally collected for other purposes. The 
empirical basis varies in granularity: some cases provide explicit 
project-level data on structural and dynamic complexity, whereas 
others require greater synthesis-level interpretation. Since the CVC 
was not applied by practitioners in this thesis, the Chapter 5 
placements should be understood as transparent researcher 
interpretations rather than as observed practitioner sense-making. 
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4. The Papers 
Chapter 3 outlined how the thesis developed through an abductive 
research journey and how the Complexity Value Compass emerged 
through cross-study synthesis rather than being imposed in advance. 
Chapter 4 therefore re-presents the appended papers, which report 
the empirical foundation of the thesis, by showing how each paper 
contributes to the overall analytical framing. For each paper, the 
summary highlights the context, the main complexity characteristics 
revealed by the study, and the paper's specific contribution to the 
thesis purpose and the later synthesis. Read together, the four papers 
provide the empirical variation that enables the cross-study analysis 
developed in Chapter 5. Table 8 provides an overview of the appended 
papers and summarises how each paper contributes to the thesis-level 
synthesis in Chapter 5. 
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Table 8: Overview of the appended papers. 

Paper Title Context Main complexity 
characteristic 
surfaced 

Contribution to 
Chapter 5 

Journal 
and year 

I The value creation 
of diffusion 
intermediaries: 
Brokering 
mechanisms and 
trade-offs in solar 
and wind power in 
Sweden 

Solar PV 
and wind 
power, 
Sweden 

Intermediary 
coordination of 
input providers for 
adopters; supplier-
facing structural 
complexity differs 
between solar PV 
and wind power 

Provides diagnostic 
input for Stage 1 by 
showing how 
renewable 
intermediation 
creates value 
through 
coordination and 
transfer, and how 
complexity differs 
between solar PV 
and wind power 

Journal of 
Cleaner 
Production, 
2020 

II Intermediation 
services and 
adopter 
expectations and 
demands during 
the 
implementation of 
renewable 
electricity 
innovation–Match 
or mismatch? 

Solar PV 
adoption 
projects, 
Sweden 

Downstream 
dynamic 
complexity from 
heterogeneous 
adopter 
expectations, 
perceived value, 
and service match 
or mismatch 

Adds the customer 
dimension by 
showing how 
adopter 
expectations and 
latent needs shape 
the response 
evaluation in the 
synthesis 

Journal of 
Cleaner 
Production, 
2019 

III Procurement for 
supply chain 
integration: 
responding to 
complexity in 
engineer-to-order 
defence projects 

ETO 
defence 
projects, 
Sweden 

Explicit project-
level structural and 
dynamic 
complexity profiles 
across three ETO 
projects 

Provides the 
clearest diagnostic 
basis for the CVC 
sequence by linking 
structural and 
dynamic complexity 
to procurement 
responses in ETO 
projects 

International 
Journal of 
Operations & 
Production 
Management, 
2025 

IV Supply chain 
resilience 
development in the 
defence industry: 
an AI-assisted 
content analysis of 
annual reports 

Seven 
publicly 
listed 
defence 
firms 

Longitudinal 
changes in supply, 
demand, and 
internal risk 
patterns and 
mitigation postures 
over time 

Adds the temporal 
dimension by 
showing how risk 
patterns and 
buffering or 
bridging postures 
evolve across 
disruption eras 

Supply Chain 
Management: 
An 
International 
Journal, 
2026 
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4.1 Paper I 

4.1.1 Purpose, Research Focus, and Method 

The purpose of Paper I, The value creation of diffusion 
intermediaries: Brokering mechanisms and trade-offs in solar and 
wind power in Sweden, was to investigate through which brokering 
mechanisms diffusion intermediaries create value for adopters of new 
technologies and what conflicts of interest and trade-offs they face in 
relation to value capture. The paper was co-authored with Anna 
Bergek and published in the Journal of Cleaner Production (2020). 
 
The paper posed two research questions. RQ1 asked on what types of 
brokering mechanisms value creation by diffusion intermediaries is 
based and what intermediation activities are carried out as part of 
those mechanisms. RQ2 asked what types of trade-offs diffusion 
intermediaries make with regard to value creation and capture. 
 
The theoretical framework combined the business model concept 
with the brokering mechanisms of coordination, transfer, and 
matchmaking (Spiro et al., 2013). It positions value creation and 
capture as related aspects of a business model and specifies that trade-
offs and conflicts of interest can be an outcome of the intermediary's 
value capture ambitions. The empirical focus comprised an interview-
based qualitative survey of 14 diffusion intermediaries working with 
solar PV and wind power in Sweden, including specialised consultants 
and project developers. 

4.1.2 Connection to the Thesis Framing 

Although Paper I was written before this thesis, its empirical setting 
and analytical focus connect to the structural and dynamic complexity 
constructs. The renewable energy intermediaries coordinate multiple 
input providers, technology suppliers, permit authorities, and 
adopters across implementation projects. Paper I provides the thesis 
with evidence on the supplier-facing structural complexity of 
intermediary-coordinated implementation, and on how this differs 
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between two renewable technologies. From a CVC perspective, these 
differences in complexity profiles can inform judgements about 
decision domains and response logics. The paper's finding that 
coordination and transfer dominate over matchmaking, and that 
trade-offs vary between the two technologies, provides the empirical 
material from which the complexity profile and its domain placement 
are discussed. Solar PV projects are more standardised, whereas wind 
projects involve broader stakeholder constellations, longer permitting 
trajectories, and greater process uncertainty. This difference is 
discussed in the following section. 

4.1.3 Results 

The findings indicate that diffusion intermediaries in both solar PV 
and wind power create value mainly through technology transfer and 
coordination. Transfer refers primarily to technology procurement, 
including technology and supplier assessment, selection, and in some 
cases stockholding of technical equipment such as solar panels. 
Coordination includes intermediation activities such as input 
assemblage (coordination of technology procurement, contract 
negotiations, permit applications, and subsidy applications) and 
management of input providers (synchronising suppliers and 
contractors at the implementation site). The value proposition from 
intermediaries in both fields centres on providing total solutions or 
turnkey projects. The main difference is that wind power 
intermediaries sell an estimated return on investment, whereas solar 
PV intermediaries derive their revenues from selling panels with 
associated services. 
 
The results also show that wind power coordination involves a 
broader set of actors than solar PV coordination and extends across 
several steps of the process, reflecting the higher complexity of wind 
projects. Matchmaking was rare and was primarily observed in one 
intermediary case. 
 
Regarding value capture trade-offs, client-related trade-offs were 
more prominent in solar PV projects, where adopters were generally 
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not willing to pay for higher quality. Intermediaries responded with 
strategies to manage margins, including offering simpler models, 
systematising processes, and adding fees for additional work. In both 
fields, trade-offs existed between keeping activities in-house (quality 
control and higher margins) and outsourcing to independent partners 
(legitimacy, trust, and credibility). In wind power, fewer trade-offs 
between value dimensions were observed, partly because the 
intermediary and its clients functioned more as partners sharing 
returns. 

4.1.4 My Contribution 

I presented an earlier version of this paper at the 8th International 
Sustainability Transitions Conference in Gothenburg in 2017. I was 
responsible for the data collection process and conducted the 
interviews, two of them together with my co-author. I carried out the 
initial empirical analysis and wrote the first draft of the empirical 
section. Anna and I subsequently developed the analysis and 
conclusions together. Anna took the lead in writing the introduction 
and theoretical framework. We worked together on most parts of the 
paper in an iterative process, and the paper was revised after receiving 
feedback from the conference. 

4.2 Paper II 

4.2.1 Purpose, Research Focus, and Method 

The purpose of Paper II, Intermediation services and adopter 
expectations and demands during the implementation of renewable 
electricity innovation–Match or mismatch? was to identify adopters' 
expectations when adopting photovoltaic (PV) technology and to 
analyse whether the services provided by intermediaries matched 
these expectations. The paper was co-authored with Ingrid Mignon 
and published in the Journal of Cleaner Production (2019). 
 
The paper posed two research questions. RQ1 asked what attributes 
renewable energy adopters consider when hiring the services of an 
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intermediary. RQ2 asked how well attributes valued by adopters 
match the services offered by intermediaries. 
 
The theoretical framework draws on customer satisfaction literature, 
distinguishing between tangible attributes (e.g., price) and intangible 
attributes (e.g., service-mindedness), and applies the means-end 
model to understand adopter needs. The model stresses functional 
utility components (effect of using the service), psychological utility 
components (adopters' feelings), instrumental value (motives such as 
economic return), and terminal value (overarching goals such as 
environmental impact). The empirical basis was a comparative case 
study of nine PV projects involving different types of adopters who 
hired the services of the same intermediary, combining observations 
and interviews. 

4.2.2 Connection to the Thesis Framing 

Paper II shifts perspective from the intermediary to the adopter, 
examining how heterogeneous needs and expectations create service 
delivery challenges. In terms of the thesis framing, the paper 
illustrates dynamic complexity in the downstream part of the supply 
chain. Adopter needs are heterogeneous, expectations evolve during 
the implementation process, and perceived value differs depending 
on the adopter's motives. The finding that psychological utility 
components, particularly the adopter's (lack of) sense of control over 
the process, shaped perceived value shows that complexity at the 
customer dimension can arise from interpretation as much as from 
the number of elements involved. Even where the technical solution 
is relatively standardised, the process becomes dynamically more 
complex when adopter motives differ, expectations evolve during 
implementation, and relevant needs are only partly visible to the 
intermediary in advance.  

4.2.3 Results 

Most adopters considered intangible attributes such as service-
mindedness, expertise and experience, and legitimacy and 
commitment as core factors when choosing between intermediaries. 
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Adopters also underlined price competitiveness, process rapidity, 
geographic location, and the content of the service package. In short, 
they requested turnkey solutions. 
 
The findings indicate that adopters had heterogeneous needs. All 
adopters needed support with the installation and design of the 
system, but their needs differed regarding functional and 
psychological utility components. Psychological utility components 
were essential: several adopters reported that they did not feel in 
control of the implementation process, even though the intermediary 
updated them regularly. Not all adopters required the same type of 
support; some were involved in comparing and choosing 
technologies, while others conducted their own economic forecasts. 
 
Paper II also showed that adopters' perceived value shaped their 
expectations. Adopters who perceived economic value prioritised 
price, which implies that the intermediary ought to have designed the 
system with this in mind. Adopters motivated by environmental 
impact wanted to maximise the number of panels. Adopters with a 
technical interest preferred intermediaries with up-to-date 
technological knowledge. From a management perspective, 
intermediaries were recommended to adapt their level of service-
mindedness and support, to be explicit about what their turnkey 
offers include, and to consider offering guidance on electricity 
retailers, a need expressed by some adopters that the intermediary in 
this study did not address. 
 

4.2.4 My Contribution 

I was responsible for conducting the observational study and 
collecting data therein. I also took the lead on analysing the material, 
although some analytical processes were conducted jointly by Ingrid 
Mignon and me. I wrote the first draft of the empirical section, 
received comments, and rewrote parts of it. The same procedure was 
used for the methodological section, where I produced the first draft, 
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and Ingrid made minor changes. Ingrid took the lead in writing the 
theoretical framework and analysis sections. 

4.3 Paper III 

4.3.1 Purpose, Research Focus, and Method 

The purpose of Paper III, Procurement for supply chain integration: 
responding to complexity in engineer-to-order defence projects, was 
to examine how procurement strategically responds to varying 
structural and dynamic complexities to facilitate supply chain 
integration (SCI) in complex engineer-to-order (ETO) defence 
projects. The paper addressed the following research question: How 
can procurement respond to the integration of ETO supply chains 
across different types and levels of complexity? The paper was co-
authored with Jakob Rehme, Jonathan Gosling, and Johan Holtström 
and published in the International Journal of Operations & 
Production Management (2025). It used an exploratory multiple-
case study of three ETO projects. 

4.3.2 Connection to the Thesis Framing 

Paper III engages directly with the structural and dynamic complexity 
distinction. The paper does not employ Cynefin, but its conceptual 
mapping of procurement responses to complexity quadrants lays the 
diagnostic groundwork for the CVC. Among the appended papers, 
Paper III provides the clearest empirical basis for the complexity 
profiling part of the thesis because it most explicitly operationalises 
structural and dynamic complexity at project level. Its contribution is 
not only to confirm that structural and dynamic complexity matter, 
but to show how different combinations of the two create distinct 
project-level complexity profiles that require different forms of 
integration and procurement response.  

4.3.3 Results 

Paper III developed a supply chain and technical complexity matrix 
that links SCI responses to combinations of structural and dynamic 
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complexity, distinguished across internal and external dimensions. 
Under high internal structural complexity, procurement embedded 
mediators into engineering teams, established cross-functional 
coordination forums, and instituted cost-control and obsolescence 
management routines (Alpha). Under moderate complexity, a lighter 
model with a single procurement coordinator sufficed (Beta). Under 
lower structural complexity, minimal internal integration was 
needed, and scope was locked early (Gamma). 
 
Under dynamic complexity, procurement's role became more agile 
and adaptive. Alpha's overlapping design, development, and 
production phases created high dynamic complexity that required 
procurement to operate on a risk basis, placing orders before designs 
were finalised and engaging in iterative cross-functional trade-offs. 
Externally, Alpha's broad and interconnected supplier network 
demanded deep partnerships, lifecycle continuity planning, and co-
creation with customers. Beta relied on structured processes and 
milestone-based management to balance flexibility with control, 
while Gamma prioritised functionality and schedule over cost through 
stockpiling and prioritised lead times. 
 
A central finding was that external integration (customer and 
supplier) can actively drive internal alignment, challenging the 
established view that internal integration is always a precursor to 
external integration. The paper also reconceptualises procurement as 
a dynamic mediating actor that continuously navigates shifting 
project goals, evolving design choices, and emerging technology 
landscapes, rather than operating within predefined boundaries. 

4.3.4 My Contribution 

As first author, I was responsible for leading the paper, including data 
collection, interviews, conceptual development, the main analysis, 
and the first full draft of the manuscript. I conducted the interviews, 
although two co-authors participated in selected interviews. My co-
authors contributed through analytical discussions, comments on and 
revisions to drafts, and joint revision meetings. During the review 



70 

process, I coordinated the revision work and revised the manuscript 
as a whole, including substantial revisions to the empirical section, 
methodology, analysis, discussion, and theoretical framework. 

4.4 Paper IV 

4.4.1 Purpose, Research Focus, and Method 

The purpose of Paper IV, Supply chain resilience development in the 
defence industry: an AI-assisted content analysis of annual reports, 
was to examine how defence firms' mitigation strategies co-evolve 
with changing risk landscapes across successive disruption eras. The 
paper was co-authored with Johan Holtström, Jakob Rehme, and 
Emelie Havemo and is published in Supply Chain Management: An 
International Journal (2026). 
 
Paper IV drew on Resource Dependence Theory (RDT) to 
conceptualise supply chain resilience development, focusing on two 
central mitigation strategies: buffering (creating internal capacity and 
redundancy to absorb disruptions) and bridging (external 
relationship management and coordination to navigate 
dependencies). A longitudinal qualitative content analysis was 
conducted on annual reports from seven publicly listed defence 
companies (Saab, Leonardo, Rheinmetall, Lockheed Martin, 
Northrop Grumman, Dassault Aviation, and BAE Systems), covering 
the period 2014 to 2024. Data extraction was supported by AI-
assisted content analysis using LLMs, combined with iterative prompt 
engineering and manual cross-validation against the source reports. 
 

4.4.2 Connection to the Thesis Framing 

Paper IV contributes to the thesis by adding a temporal industry-level 
perspective on why complexity profiles and decision conditions may 
need to be reassessed over time. Paper IV tracks how risk landscapes 
and mitigation postures shift across three disruption eras: Baseline 
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(2014 to 2019), Pandemic (2020 to 2021), and Emerging Risk (2022 
to 2024). 
 
At thesis level, its longitudinal findings suggest that complexity 
profiles may need to be reassessed as firms move across disruption 
eras and accumulate new constraints, capabilities, and vulnerabilities. 
Its contribution to the CVC is a longitudinal illustration of path 
dependence and the need for iterative reassessment. The findings 
suggest partial carry-over across eras (for example through retained 
buffers, strengthened coordination capacity, supplier support, and 
digital adaptation).  

4.4.3 Results 

Paper IV developed the Strategic Risk and Resilience Roadmap, an 
integrative framework that links supply-side, demand-side, and 
internal risks with corresponding mitigation strategies over time. The 
findings reveal that firms adapt SCR by rebalancing bridging and 
buffering as resource dependencies change across disruption eras. 
 
During the Baseline era (2014 to 2019), firms relied mainly on 
bridging to stabilise external dependencies: diversified customer 
portfolios, supplier qualification programmes, multi-year 
agreements, and established relationships with defence procurement 
authorities. In the Pandemic era (2020 to 2021), firms scaled 
buffering to protect continuity under acute shocks, including health 
and safety protocols, temporary inventories of critical parts, 
resequencing of production, and remote and staggered working 
arrangements, complemented by bridging actions such as accelerated 
supplier payments and secure digital collaboration with customers. 
From 2022 onward (Emerging Risk era), firms adopted hybrid 
postures as constraints persisted and multiplied. Supplier capacity 
and availability dominated post-2022 risks, extending beyond 
semiconductor shortages to energetics, propellants, and other long-
lead defence inputs. Customer-side risk reoriented from funding 
uncertainty to delivery-performance exposure during production 
ramp-ups. Internally, firms accelerated digital transformation, 
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ramped up production capacity, and focused on recruiting and 
upskilling talent. A central insight is that the shifts in mitigation 
posture are path-dependent: each era's response is shaped by the 
capabilities and dependencies inherited from the previous era, which 
means that resilience is built cumulatively rather than designed from 
scratch after each disruption.  

4.4.4 My Contribution 

I was responsible for the main empirical and analytical work, 
including data collection, the AI-assisted extraction and verification 
process, analysis, conceptual development, and the first full draft of 
the manuscript. My co-authors contributed through analytical 
meetings, comments on drafts, and discussions of the paper’s 
conceptual and empirical development. During the review process, we 
jointly discussed the reviewers’ comments and the direction of the 
revisions, after which I carried out the subsequent AI analysis, 
empirical reworking, and manuscript revisions. 

4.5 From the Appended Papers to the Cross-Study 
Synthesis 
The four papers address different empirical settings, units of analysis, 
and research problems. However, they illuminate a shared thesis 
concern regarding how supply chain actors confront, interpret, and 
respond to structural and dynamic complexity under varying 
operational conditions. Across the papers, complexity appears not 
merely as a burden that should be eliminated, but as a contextual 
challenge that shapes value creation and the appropriateness of 
different managerial responses. 
 
Papers I and II provide complementary insights from renewable 
energy diffusion. Paper I foregrounds the intermediary perspective 
and shows how value creation depends on coordinating multiple 
actors and activities across solar and wind contexts. Paper II shifts 
attention to the adopter (customer) and shows how heterogeneous 
expectations, informational asymmetries, and differing value 
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perceptions generate a more dynamic form of complexity. Paper III 
then makes the structural and dynamic complexity distinction most 
explicit by comparing three ETO defence projects with different 
complexity combinations and response needs. Paper IV extends the 
analysis from project and implementation settings to the industry 
level and adds a longitudinal perspective by showing how risk and 
mitigation postures evolve across successive disruption eras. 
 
The synthesis in Chapter 5 draws on the empirical material from 
Studies I–III to construct the positioned CVC cases used for 
complexity profiling, domain placement, and complexity profile 
management judgements. Study IV complements this analysis by 
adding a longitudinal industry-level perspective on how the 
conditions surrounding systems integration change over time.
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5. Managing SCC Across Operational 
Conditions 

This chapter addresses the thesis purpose: to explore how supply 
chain complexity can be understood and managed by systems 
integrators across different operational conditions. It proceeds in 
two parts. First, it develops the complexity profiles by examining how 
structural and dynamic complexity vary across the cases. Second, it 
moves to complexity management, where these profiles are 
interpreted through domain placement and assessed through 
complexity profile management. 
 
The analysis is based on six positioned CVC cases from Studies I–III: 
Solar PV and Wind (Study I), Solar PV Downstream (Study II), and 
the three ETO projects Alpha, Beta, and Gamma (Study III). These 
cases are the units for which complexity profiles, domain placements, 
and complexity profile management judgements are developed. Study 
IV is not treated as a positioned CVC case. Instead, it indicates that 
the complexity facing defence supply chains increased over time and 
is discussed in a later section.  

 
Figure 5: Complexity profiling as the first analytical step out of Disorder. 
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Figure 5 locates the first step of the cross-study synthesis within the 
CVC process. Disorder is the conceptual entry condition, since it is 
initially unclear which decision domain each positioned case should 
be placed in. The analysis therefore starts with complexity profiling as 
the first analytical step from this ambiguity. In this step, the 
positioned cases are described in terms of structural and dynamic 
complexity across the supply, internal, and customer dimensions of 
the supply chain. 

5.1 Complexity Profiling 
Across the positioned CVC cases, the complexity profiles are assessed 
comparatively. Structural and dynamic complexity are profiled across 
the supply, internal, and customer dimensions, but the evidential 
basis is uneven. Alpha, Beta, and Gamma provide the strongest basis 
for explicit dimension-level profiling, whereas the renewable 
technology cases require more interpretive judgements. 
 
Structurally, the Solar PV and Wind cases operate in similar supply 
chains. Solar PV features short supply chains and few actors, while 
Solar PV downstream centres on a single intermediary and a limited 
supply base. Wind introduces greater network breadth and interface 
density, but still within an industry characterised by partial 
standardisation. In contrast, the ETO cases (Alpha, Beta, and 
Gamma) involve subsystems, multi-tier supply networks, and 
supplier and customer interdependencies. 
 
In Solar PV, supply uncertainty remains generally low due to 
commoditised technologies and established supply bases, while wind 
introduces more dynamic uncertainty through longer lead times, 
permitting uncertainty, and broader stakeholder coordination. 
Demand and internal uncertainty emerge mainly through adopter 
heterogeneity and execution deviations. The defence cases sharpen 
this contrast. Alpha shows dynamic complexity across the supply, 
internal, and customer dimensions, while Beta and Gamma show 
more bounded dynamic complexity. 
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These comparisons show that complexity varies within industry 
contexts as well as between them. The ETO defence cases show that 
even within a single firm, different projects can generate distinct 
complexity profiles. The renewable energy cases demonstrate similar 
internal differentiation between technologies, with solar PV 
exhibiting modular stability while wind introduces broader network 
and permitting complexity. 
 
Across the cases, the key distinction is not simply whether dynamic 
complexity is present, but how far it can travel through the structural 
architecture. Alpha illustrates this as evolving customer requirements 
and accumulating design changes did not remain local events, 
because dense subsystem interdependencies and a broad supplier 
base created multiple pathways through which each change generated 
further coordination demands. In Gamma, by contrast, a narrower 
scope and fewer subsystem interdependencies meant that comparable 
dynamics were more easily contained. This is consistent with the 
findings of Bode and Wagner (2015) that upstream structural 
complexity increases disruption frequency, especially when several 
structural dimensions reinforce one another. Table 9 outlines the 
cases’ complexity profiles across the supply, internal, and customer 
dimensions. 
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Table 9: Complexity profiling across the positioned CVC cases. 

Dimension Solar PV Wind  
Solar PV 
Downstream 

Alpha Beta Gamma 

Structural 
complexity: 
supply 

Low. Few 
panel 
suppliers, 
often one to 
three brands, 
and a short 
chain 
coordinated 
within the 
supply base. 

Moderate to 
high. Broad 
multi-actor 
supply 
network 
spanning 
technical, 
permitting, 
land, civil, 
and grid 
inputs. 

Low. Single 
intermediary 
drawing on a 
limited and 
established 
supply base. 

High. Around 
1,000 multi-
tier suppliers, 
including 
single-source, 
COTS, and 
drawing-based 
items across 
TRLs.4 

Moderate. 
Around 120 
suppliers, 
including 
approximately 
100 COTS 
suppliers and 
20 drawing-
based 
suppliers. 

Low to 
moderate. 
Around 20 
suppliers, but 
qualified by 
single-source 
items and 
outsourced 
final 
assembly. 

Structural 
complexity: 
internal 

Low. 
Standardised 
turnkey 
installation 
with few 
internal 
elements. 

Moderate. 
Several 
coordinated 
sub-
processes 
within a 
partly 
standardised 
project 
process. 

Low to 
moderate. 
Installation is 
standardised, 
but some 
project-level 
process 
variation 
remains. 

High. 
Hundreds of 
interdependent 
subsystems 
and dense 
cross-
functional 
interfaces. 

Moderate. 
Subsystems 
for two 
variants and 
milestone-
based 
coordination. 

Low to 
moderate. 
Fewer 
subsystems 
and a 
narrower 
technical 
scope. 

Structural 
complexity: 
customer 

Low to 
moderate. 
Varied small 
adopter types, 
but each 
project is 
customer-
specific and 
relatively 
standardised. 

Low. Few 
large 
customers 
such as 
utilities and 
pension 
funds, often 
acting as co-
owners or 
partners. 

Low to 
moderate. 
Varied adopter 
types, but small 
and relatively 
standardised 
projects. 

Low. Single 
primary 
customer. 

Low to 
moderate. 
Two 
customers 
with differing 
end-product 
requirements. 

Low. Single 
primary 
customer. 

Dynamic 
complexity: 
supply  

Low. 
Commoditised 
panels and 
relatively 
stable supply. 

Moderate. 
Longer lead 
times and 
more 
specialised 
resources. 

Low. 
Established PV 
supply and 
standardised 
technology. 

High. Near-
complete 
supply chain 
restart.  

Moderate. 
Supplier 
uncertainty 
exists but is 
more 
bounded. 

Moderate. 
Small 
supplier base, 
but single-
source and 
capacity 
issues. 

Dynamic 
complexity: 
internal  

Low. 
Standardised 
installation 
process. 

Moderate to 
high. 
Permitting 
variability 
and multi-
phase 
coordination 
create 
uncertainty. 

Low to 
moderate. 
Installation is 
standardised, 
but process 
deviations occur 
during project 
execution. 

High. 
Overlapping 
design, 
development, 
and production 
phases, with 
iterative 
rework. 

Moderate. 
Milestone-
based 
coordination, 
with some 
remaining 
internal 
uncertainty. 

Low to 
moderate. 
Fewer 
internal 
changes 
limited the 
need for 
adaptation. 

 
4 COTS refers to Commercial Off-The-Shelf, and TRL refers to Technology 

Readiness Level. 
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Dimension Solar PV Wind  
Solar PV 
Downstream 

Alpha Beta Gamma 

Dynamic 
complexity: 
customer 

Low to 
moderate. 
Preferences 
vary, but 
uncertainty 
remains 
limited in 
repeatable 
turnkey 
projects. 

Moderate to 
high. 
Investment 
case 
depends on 
policy 
conditions 
and volatile 
returns. 

Moderate. Some 
adopter 
expectations 
and perceived 
value become 
clear only 
during 
implementation. 

High. Evolving 
customer 
requirements 
and 
specification 
changes during 
the project. 

Moderate. 
Differing 
customer 
requirements, 
but less 
volatile than 
Alpha. 

Low to 
moderate. 
Requirements 
settled early, 
but 
component 
and safety-
related 
changes 
continued. 

 
The empirical synthesis reveals different complexity profiles across 
the positioned CVC cases. Solar PV lies closest to a low-structural, 
low-dynamic profile. Beta and Wind occupy the moderate range, 
while Gamma sits just below Beta, carrying a comparable dynamic 
level within a lower structural configuration. A low-structural, high-
dynamic profile is only weakly represented in the empirical set, most 
closely by Gamma, whereas Alpha lies closest to a high-structural, 
high-dynamic profile. Figure 6 visualises the relative structural and 
dynamic complexity of the positioned CVC cases and represents CVC 
Stage 1. The shaded middle area marks the empirically observed 
moderate range. 

 
 

Figure 6: Empirical complexity profiles across the CVC cases. 
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The complexity profiling shows how structural and dynamic 
complexity differ across the cases. However, this descriptive step 
alone does not indicate how the cases should be managed. The 
analysis therefore moves to domain placement, where each profile is 
interpreted in terms of the decision domain and response logic it 
points towards. 

5.2 Complexity Management 
Within the complexity management stage, domain placement 
interprets the profiles in terms of the response logic each case 
requires. Each case is assessed by asking whether the situation calls 
for routine categorisation, expert analysis, probing, or acting to 
stabilise. Figure 7 locates this step within the framework. 

 

 
Figure 7: Domain placement within CVC complexity management. 

The domain placement analysis shows that the cases cannot be sorted 
into decision domains by reading their complexity profiles alone. The 
cases distribute across Routine, Analytical, and Emergent 
placements, and several sit on the boundary between two domains 
rather than falling cleanly within one, which means that a given 
profile does not fix a single placement. Gamma is the clearest 
example, because its low internal structural complexity might suggest 



 

 81 

a Routine reading, yet its external supplier dependence and single-
source exposure still required expert coordination, keeping the 
placement Analytical. In each case, the placement followed from a 
judgement about what kind of cause and effect understanding the 
situation allowed in time for action, rather than from the profile on its 
own (Kurtz & Snowden, 2003). 
 
Domain placement concerns what kind of cause and effect 
understanding the situation allows in time for action, whereas the 
adequacy of the organisation’s existing routines, expertise, and 
coordination arrangements is assessed in the subsequent complexity 
profile management step. If expert analysis can clarify cause and 
effect in time, but the organisation lacks sufficient expertise or 
coordination capacity, the context remains Analytical and the capacity 
gap points towards absorb. A context is Emergent only when viable 
responses cannot be established reliably in advance and must instead 
be discovered through probing and adaptation.  
 
The starting point for each case also makes the role of Disorder 
explicit. Before profiling, it was not yet obvious which decision 
domain a case belonged to, because the same situation could be read 
towards more than one response logic. This unresolved starting point 
is what Cynefin terms Disorder (Kurtz & Snowden, 2003; Snowden & 
Boone, 2007), and the boundary cases noted above illustrate this 
ambiguity. This is particularly relevant in project-based supply 
chains, where actors may interpret the same situation through 
different preferred tools, assumptions, or comfort zones. Prior supply 
chain applications of Cynefin have acknowledged this problem of 
domain disagreement, especially in multi-firm project-based settings 
where actors may push interpretations that fit their own "comfort 
zone" (Naim et al., 2022), and have noted that dealing with Disorder 
has received limited attention in supply chain problem solving (Naim 
& Gosling, 2023). 
 
The CVC addresses this by treating Disorder as the precursor to 
complexity profiling and domain placement. Stage 1 reduces the 
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initial ambiguity by mapping the structural and dynamic complexity 
profile of each positioned CVC case, while Stage 2 interprets that 
profile vis-à-vis the relevant decision domain. In this sense, the CVC 
operationalises an analytical movement out of Disorder: from not yet 
knowing which domain applies to a reasoned domain placement. 
Table 10 illustrates this movement across the positioned CVC cases. 
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Table 10: Complexity management - domain placement. 

CVC case 
(study) 

Complexity Profiling Domain Placement Analysis 
Domain 
Placement 

Solar PV (I) 

Lower overall project 
complexity than wind; 
narrower stakeholder set; 
relatively standardised 
implementation activities. 

The setting shows a more ordered 
and standardised coordination 
pattern than wind. In the CVC 
reading, this supports a Routine 
placement, while acknowledging 
some project-specific tailoring that 
may still require limited expert 
input. 

Routine  

Wind (I) 

Broader stakeholder 
constellations; more 
complicated coordination 
across permitting, 
consultation, environmental 
assessment, and construction. 

The setting is more expert-led, 
multi-actor, and less 
straightforward than solar. A 
cautious CVC reading is mainly 
Analytical, because expertise and 
coordination remain central, but 
some permitting and public-
consultation episodes move 
towards Emergent because broader 
stakeholder interaction makes 
outcomes harder to stabilise in 
advance. 

Analytical  

Solar PV 
Downstream 
(II) 

Heterogeneous adopter 
motives, expected value, and 
support needs; psychological 
utility, especially sense of 
control, varies and is not 
always fully satisfied. 

The core implementation logic 
remains expert-supported and 
coordinated, so the setting is not 
predominantly Emergent. 
However, adopter-facing value is 
not fully specifiable in advance, 
because some needs become 
clearer through interaction during 
implementation.  

Analytical  

Alpha (III) 

High structural and dynamic 
complexity; overlapping 
design, development, and 
production phases; evolving 
requirements; approximately 
1,000 suppliers; many 
interdependencies. 

Cause and effect could not be 
established reliably in advance, 
since no comparable product had 
been built for decades and parts of 
the technical scope were still under 
development. Viable responses 
therefore had to be worked out as 
the project ran rather than settled 
upfront. 

Emergent 

Beta (III) 

Moderate structural and 
dynamic complexity; 
milestone-based reviews; 
design-to-cost controls; 
staged supplier involvement; 
structured processes. 

Cause and effect remain 
sufficiently traceable through 
structured processes and expert 
coordination. The setting is best 
placed as Analytical without 
requiring a stronger claim about 
emergence. 

Analytical 

Gamma (III) 

Lower internal structural 
complexity than Alpha and 
Beta, but intermediate 
external complexity; smaller 
supplier base, some single-
source items, stockpiling, 
continuing adaptation. 

The case has more ordered internal 
conditions than Alpha and Beta, 
but not a strongly Routine overall 
character. External supplier 
dependence and continuing 
adaptation remain important, so 
the placement is mainly Analytical. 

Analytical 
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Table 10 reports domain placement for the positioned CVC cases. The 
three defence cases provide the strongest evidential basis, because 
Study III explicitly operationalised structural and dynamic 
complexity. By contrast, the solar PV cases and wind support more 
holistic judgements about domain placement but were not designed 
around the CVC criteria, although the case on solar PV downstream is 
strengthened by observational material. The placements for the 
renewable energy cases should be read as theoretically informed 
interpretations. 

5.2.1 Implications of Domain Placement 

Domain placement has three implications. First, placements may shift 
over time as operational conditions change. Second, multiple 
domains may coexist within the same organisation when different 
bounded situations call for different response logics. Third, in project-
based settings, placement depends not only on whether work is 
organised as a project, but also on how repeatable the underlying 
situation is (cf. Nachbagauer, 2021). 
 
The first is that domain transitions are visible, where Alpha's domain 
shifted during the project lifecycle as internal integration became 
more formalised and design matured, moving from Emergent 
towards Analytical in later phases even though dynamic complexity 
persisted. The second is also a central implication of the CVC, namely 
that domain placement must be setting-specific rather than 
organisation-wide. While the SCC literature increasingly 
conceptualises complexity as multidimensional, analyses often 
remain tied to predefined levels such as the supply network, plant, 
business unit, or function (Ateş & Luzzini, 2024; Bozarth et al., 2009; 
Guntuka et al., 2024). The CVC extends this logic by decomposing 
complexity management at the level of the analytically bounded 
supply chain context in which systems integration is performed. 
Alpha, Beta, and Gamma illustrate this, since the projects occupied 
different decision domains despite belonging to the same 
organisation. A single organisational complexity label would 
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therefore have concealed the need for different response logics across 
project-level settings. 
 
The third implication concerns the role of repeatability in domain 
placement across project-based cases. Nachbagauer (2021) argues 
that Cynefin-based project management should consider repetition 
alongside complexity, since learning from previous projects is most 
useful when similar situations recur. This matters here because the 
project-based cases were all organised around project delivery, yet 
they did not map to the same CVC domain. Project-basedness alone 
therefore does not explain CVC placement. The more decisive 
distinction is whether actors face recurring project situations in which 
routines, prior learning, and expert analysis remain reliable, or more 
unique and evolving situations in which viable responses must be 
discovered during execution. In the Solar PV cases, projects were 
relatively bounded, technologically mature, and partly standardised. 
Intermediaries in solar PV repeatedly assembled similar inputs, such 
as suppliers, customer requirements, permits, financing, and 
installation activities, into working delivery processes. This made 
Routine and Analytical domains comparatively reliable. 
 
Wind, Alpha, Beta, and Gamma show why the same project-based 
label is insufficient. In Wind, repeatability was weakened mainly by 
site-specific permitting, stakeholder involvement, and 
implementation uncertainty. In Alpha, Beta, and Gamma, 
repeatability varied with technical novelty, design instability, supplier 
interdependence, and requirement change. This also positions the 
CVC in relation to Naim et al. (2022), who argue that ETO supply 
chains are often managed through an inappropriate assumption of 
order and that different management approaches may be needed 
across domains, levels, and phases. The CVC builds on this argument 
and shows that project-based cases do not become Emergent by virtue 
of being projects, or even by virtue of being ETO projects. Rather, 
placement depends on how repeatability, interdependence, and 
changing requirements shape whether cause and effect can be 
understood in time for action. 
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5.2.2 Complexity Profile Management 

Identifying the relevant response logic does not by itself show how the 
complexity profile should be managed. The analysis therefore turns to 
complexity profile management, the second component of CVC 
complexity management. Figure 8 shows where this step sits in the 
CVC framework. Here, each profile is assessed against the capacity 
required by the response logic of its placed domain, resulting in a 
judgement to absorb, maintain, or reduce. 
 

 
Figure 8: Complexity profile management within CVC complexity management. 

This three-way judgement builds on, but also extends, the established 
distinction between complexity reduction and complexity absorption. 
Prior work provides the basis for this move by distinguishing between 
complexity that should be reduced because it creates avoidable 
burden and complexity that should be retained because it is 
strategically required or can be handled through additional capacity 
(Aitken et al., 2016; Turner et al., 2018). Turner et al. (2018) further 
show that these responses are not always mutually exclusive, since 
firms may reduce some aspects of complexity while absorbing others. 
Gerschberger et al. (2024) similarly broaden the response repertoire 
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by distinguishing accommodative, mitigative, and proactive 
strategies, and by separating value-added from value-dissipating 
complexity. The CVC takes this literature as its point of departure, but 
shifts the focus from whether complexity should be acted upon to 
whether the current profile already provides the capacity required by 
the placed domain. Maintain captures this aligned state and is 
assessed alongside absorb and reduce in the case analysis below. 
 
The warning in Snowden and Boone (2007) about complacency in the 
Routine domain is central, because maintain could otherwise be 
mistaken for simply continuing existing operations when they appear 
to work. However, maintain is not defined by apparent stability alone, 
but by whether the current complexity profile still provides the 
capacity required by the placed domain’s response logic. In the 
analysis below, maintain is therefore treated as one possible 
complexity profile management judgement. It is indicated where the 
available evidence suggests that the existing profile remains sufficient 
for action, while absorb is indicated where additional capacity is 
needed to support the response logic, and reduce is indicated where 
elements of the profile exceed what that logic can use. 
 
Complexity Profile Management – Solar PV and Wind  
Wind intermediaries face substantial demands for adaptation. Their 
environment is predominantly Analytical, with bounded Emergent 
episodes around permitting and stakeholder interaction. They 
respond with broader coordination efforts. When permitting 
outcomes or stakeholder responses cannot be stabilised in advance, 
bounded episodes move towards Emergent conditions. The limited 
use of probing practices in these episodes indicates a need to absorb 
the associated complexity by adding adaptive and probing capacity 
alongside the dominant Analytical logic. 
 
In contrast, solar PV is placed as Routine, because the technology is 
largely off the shelf and the implementation process is standardised 
and repeatable. Project-specific tailoring to the individual adopter 
introduces episodes that draw on limited expert input, but these 
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remain local to an otherwise Routine setting and do not shift the 
placement. Solar PV supply chains have relatively low structural 
complexity, as processes are standardised, and value creation centres 
on transferring and coordinating predefined inputs (a one-stop shop 
for adopters). The current profile thus provides the capacity that the 
prevailing response logic requires, and the dominant complexity 
profile management is maintain, with selective reduction of avoidable 
burden where this does not remove required capacity. 
 
Complexity Profile Management – Solar PV Downstream 
The central finding that the intermediary did not fully meet adopters’ 
psychological utility needs can be understood as a mismatch between 
customer-facing demands and organisational response capacity. The 
overall setting remains Analytical, with expert planning and 
coordination guiding implementation. However, heterogeneous 
expectations and partly latent needs require differentiated 
communication, process transparency, and learning through 
interaction. The intermediary did not fully identify or address these 
needs. The appropriate complexity profile management judgement is 
therefore absorb: retain the necessary customer-facing variety while 
strengthening the capacity to identify and respond to adopter needs. 
 
Complexity Profile Management – Alpha, Beta and Gamma 
Alpha's Emergent domain demanded broad response options, and its 
procurement function provided them through low-TRL development 
alongside mature technologies, prototype sourcing, risk-based 
ordering, iterative cross-functional trade-offs, deep supplier 
partnerships, and lifecycle continuity planning. The approximately 
1,000 suppliers represented a substantial coordination burden, while 
the procurement practices surrounding this broad supply base 
provided the response variety needed to probe and adapt as designs 
evolved. Alpha’s current complexity profile was broadly aligned with 
the response logic required by the Emergent domain, but the near-
complete restart of the supply chain and the progressive formalisation 
of internal integration indicate that the coordination capability was 
still being built. Alpha was therefore actively absorbing complexity 
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rather than maintaining an already aligned profile. In Beta, the 
current complexity profile provides the capacity that the Analytical 
domain’s response logic requires, and the resulting complexity profile 
management is maintain. In Gamma, the profile likewise provides the 
required capacity, and the resulting complexity profile management 
is maintain. 
 
Complexity Profile Management across the Cases 
Across the cases, reduce was not identified as a dominant complexity 
profile management. It appeared only as a secondary option in the 
Routine Solar PV case, where selective removal remained compatible 
with an overall maintain judgement. This pattern contrasts with 
Maylor and Turner (2017), who found that most of the complexities 
examined could be identified as removable or reducible when 
reduction was considered before responses to residual complexity. 
Their remaining category, residual complexity that managers had to 
“run with”, partly overlaps with the CVC’s absorb and maintain. The 
difference should also be read in relation to the empirical focus of the 
cases, which concern operations in which managers coordinate, 
integrate, and adapt under project-based or implementation-related 
conditions.  
 
In such settings, some complexity may be reducible locally, but unlike 
Maylor and Turner’s (2017) sequencing, which foregrounds what can 
first be reduced, the dominant analytical issue here was whether the 
complexity profile primarily needed to be maintained or further 
absorbed to support operations under changing conditions. This 
should therefore be treated as a boundary condition of the synthesis: 
the empirical focus likely selects away from more routinised contexts 
in which Routine placement and reduction would likely be more 
visible. Table 11 presents the final complexity profile management in 
the CVC analysis. Building on the Stage 1 complexity profiles and the 
Stage 2 domain placements reported in Table 10, it assesses how each 
current profile should be managed (absorbed, maintained, or 
reduced). 
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Table 11: Complexity profile management across the CVC cases. 

CVC Case 
Current complexity 
profile 

CVC 
domain 

Complexity 
Management 
Analysis 

Primary 
Complexity 
Profile 
Management 

I: Solar PV 

Low structural and low 
dynamic complexity. The 
setting is bounded, 
standardised, and repeatable. 

Routine 
Profile provides the 
required capacity. 

Maintain 

I: Wind 

Moderate structural 
complexity and moderate to 
high dynamic complexity, 
especially around permitting, 
stakeholders, and project-
specific variation. 

Analytical  

Bounded Emergent 
episodes require 
additional probing 
capacity. 

Absorb 

II: Solar PV 
Downstream 

Low to moderate structural 
complexity and low to 
moderate dynamic 
complexity due to 
heterogeneous and partly 
latent adopter needs. 

Analytical  

Customer-interface 
capacity was 
insufficient to 
respond to 
heterogeneous 
adopter needs. 

Absorb 

III: Alpha 

High structural and high 
dynamic complexity, with 
dense subsystem 
interdependencies, broad 
supplier involvement, and 
evolving customer 
requirements. 

Emergent 

Coordination 
capability for 
Emergent demands 
still being built. 

Absorb 

III: Beta 

Moderate structural and 
dynamic complexity. The 
project is complex enough to 
require expert coordination 
but bounded enough for 
analysis to guide action. 

Analytical 
Profile provides the 
required capacity. 

Maintain 

III: Gamma 

Low to moderate structural 
complexity and moderate 
dynamic complexity, 
concentrated on the supply 
side and contained by the 
narrow scope and early 
stabilisation. 

Analytical 
Profile provides the 
required capacity. 

Maintain 

 

5.3 Summary – The Complexity Management 
Process 
This section draws together the complexity management process 
across the positioned CVC cases. Figure 9 below provides an 
integrative overview of the CVC sequence across the six cases, from 
the initial Disorder, through complexity profiling and domain 
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placement, to complexity profile management. Section 5.3.1 examines 
how the cases group into different complexity profiles and discusses 
why disturbances spread. Section 5.3.2 turns to the finding that the 
value of complexity follows the domain rather than the amount. 

Improved Complexity Management Process

Unclear
Situation

(Disorder)

Complexity Profiling

Structural Complexity

Dynamic Complexity

Case (Structural; Dynamic)

Solar PV: Low; Low

Solar PV Downstream: 
Low to moderate; Low to moderate

Gamma: Low to moderate; Moderate

Beta: Moderate; Moderate

Wind: Moderate; Moderate to high

Alpha: High; High

Complexity
Profile

Complexity Management

Domain Placement

Emergent
→ Probe
Alpha

Analytical
→ Analyse

Solar PV Downstream;
Gamma; Beta; Wind

Chaotic
→ Act

No case

Routine
→ Categorise

Solar PV

Complexity Profile Management

Absorb
Solar PV 

Downstream;
Wind; Alpha

Maintain
Solar PV; Gamma;

Beta

Reduce
No primary

case

 
Figure 9: The complexity management process across the cases. 

Figure 9 summarises the process logic and shows how the CVC 
supports an improved complexity management process by making the 
movement from Disorder to complexity profile, domain placement, 
and complexity profile management explicit and revisable. 
Complexity profiling characterises each case in terms of structural 
and dynamic complexity, producing profiles that span the full range 
from low to high. Domain placement then interprets these profiles in 
terms of response logic, with Solar PV placed as Routine, Wind, Beta, 
Gamma, and Solar PV Downstream as Analytical, and Alpha as 
Emergent, while no case is placed as Chaotic. Complexity profile 
management then assesses each profile against the capacity required 
by its placed domain, yielding absorb for Alpha, Wind, and Solar PV 
Downstream, maintain for Solar PV, Beta, and Gamma, and no 
primary reduce judgement. Selective reduction appears only as a 
secondary option within the overall maintain judgement for Solar PV. 
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The feedback loop indicates that profiles, domain placements, and 
complexity profile management judgements may need to be 
reassessed over time, either because management actions have 
reshaped the profile or because operating conditions have changed. 

5.3.1 Complexity Profiles and Their Dynamics 

Across the cases, domain placement was shaped not only by the level 
of dynamic complexity, but by whether structural complexity allowed 
that dynamism to spread across the supply chain. Where structural 
complexity is relatively low, as in Solar PV and Gamma, disturbances 
tend to remain bounded and are more likely to preserve Routine or 
Analytical response logics. Where structural complexity is high, as in 
Alpha, comparable disturbances affect more actors, interfaces, and 
dependencies, making Analytical interpretation harder to sustain and 
increasing the tendency towards Emergent placement. In this sense, 
the cases suggest that structural complexity functions as a contextual 
conditioning factor because it shapes the impact of dynamic 
complexity, and therefore what kind of response logic is relevant. This 
interpretation is consistent with prior evidence that dynamic 
complexity is often more detrimental to performance than structural 
complexity (Ateş et al., 2022; Bozarth et al., 2009). One could thus 
argue that dynamic complexity is the basis for instability, and 
structural complexity shapes its scope and implications. This aligns 
with the argument by Bode and Wagner (2015) that different types of 
structural complexity can amplify disruption effects. 
 
The synthesis also identifies a moderate complexity range, occupied 
by Beta and Wind. These cases show that complexity profiles are not 
only analytically useful at the extremes. Moderate structural and 
dynamic complexity can still call for different interpretations 
depending on whether cause and effect relations remain analysable in 
time for action or whether local emergent elements require probing. 
Domain placement can therefore be understood as contingent on how 
structural and dynamic complexity combine in the specific setting, 
rather than as a direct reading of complexity amount. 
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At an aggregate level, cases may appear to share similar complexity 
profiles, but these profiles can still be driven by different dynamics 
across the supply, internal, and customer dimensions. In Alpha, 
internal uncertainty came from overlapping design, development, and 
production; customer-side uncertainty from evolving requirements 
and technical choices; and supply-side uncertainty from rebuilding a 
supplier base for a product type not developed for decades. The Alpha 
example suggests that dynamic complexity becomes managerially 
significant not only when uncertainty increases, but when the 
structural architecture allows its effects to extend across actors, 
activities, and dependencies (for example from evolving requirements 
to procurement and supplier coordination in Alpha). This supports 
the view of SCC, in which upstream, internal manufacturing, and 
downstream complexity are analytically distinguished (Ateş et al., 
2022; Bozarth et al., 2009). However, it is also essential to understand 
not only where dynamic complexity arises, but also whether it 
remains contained or spreads across the supply, internal, and 
customer dimensions. 

5.3.2 The Value of Complexity Follows the Domain, 
Not the Amount 

Across the cases, the judgement to absorb, maintain, or reduce did not 
follow from how much complexity was present, but from whether the 
current profile supported action in the prevailing decision domain. 
This marks a specific shift relative to prior complexity-management 
work. That literature already shows that some complexity should be 
absorbed or reduced (Aitken et al., 2016). This choice is tied primarily 
to strategy: complexity required to carry out the business unit’s 
strategy is strategic and should be absorbed, while complexity not 
required for that strategy is dysfunctional and should be reduced 
(Aitken et al., 2016). The CVC retains this insight but shifts the 
evaluative criterion from strategy in general to whether the observed 
complexity supports action in the prevailing decision domain. 
Strategy still matters, but decision conditions can shift faster than 
strategy does, so the value of a given complexity feature depends on 
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whether it provides the capacity required by the prevailing domain’s 
response logic. 
 
The complexity profile management in Table 11 illustrates that a 
single firm can hold different profiles, domains, and management 
judgements at once, as Alpha, Beta, and Gamma show, so project-
basedness has to be read through repeatability, interdependence, and 
requirement stability rather than treated as inherently emergent 
(Nachbagauer, 2021; Naim et al., 2022). The renewable energy cases 
extend this pattern: Solar PV is primarily maintained, while Wind and 
Solar PV Downstream require additional capacity to handle 
permitting uncertainty and heterogeneous adopter needs, 
respectively.  
 
Changing Operational Conditions over Time 
Study IV documents reported shifts in defence firms’ risk landscapes 
from relative stability, through acute disruption, and into sustained 
emerging risk. At thesis level, these shifts indicate that the locus of 
complexity can move across dimensions: supply-side capacity and 
availability became more prominent after 2022, while customer-side 
uncertainty increasingly concerned delivery performance during 
ramp-up. Although Study IV focuses on defence, the occurrence of 
complex, sustained, and cross-sector disruptions during the same 
period suggests that similar reassessment needs may also arise 
beyond the defence industry (cf. Yildiz et al., 2025). 
 
This supports the argument that complexity profiles, domain 
placements, and complexity profile management judgements may 
need to be reassessed over time. It is also consistent with Cynefin's 
emphasis on movement between domains (Kurtz & Snowden, 2003) 
and with the argument that a managerial approach can become wrong 
for its domain when decision conditions are misread (Naim et al., 
2022). Domain placement can therefore be understood as contingent 
on the temporal and contextual conditions under which a supply 
chain operates, which is the iterative logic recorded by the feedback 
loop in Figure 9, where operating conditions or management actions 
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may reshape the profile and make re-profiling and, where warranted, 
re-placement necessary. In this sense the synthesis extends the call 
for more fine-grained SCC research (Ateş et al., 2022), shifting the 
interpretive question from what performance outcomes complexity is 
associated with to what kind of action a given complexity profile 
supports as operational conditions change.
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6. Conclusions 
This thesis set out to explore how supply chain complexity can be 
understood and managed by systems integrators across different 
operational conditions.  
 
SCC should not be understood only as an aggregate property of a 
supply chain or organisation. The cases indicate that complexity is 
distributed differently across dimensions and that similar overall 
levels of complexity may create different coordination problems 
depending on whether the main burden arises in supplier 
dependencies, internal integration, customer-side requirements, or 
the interactions between them. They also show that the key issue is 
not only where complexity appears, but whether the structural 
architecture keeps dynamic complexity contained or allows it to 
spread across the supply chain.  

6.1 Theoretical Conclusions 
This thesis develops the CVC as a compass rather than a map. The 
framework does not prescribe a fixed route for managing complexity 
but helps interpret whether a given complexity profile supports 
effective action across different operational conditions and as 
decision contexts shift. The following paragraphs outline the essential 
theoretical conclusions. 
 
First, the thesis contributes to the SCC literature by showing how 
structural and dynamic complexity profiles can be used for 
interpretation, not only description. Prior research shows that the 
performance effects of complexity are mixed, vary across performance 
dimensions, and depend on boundary conditions (Ateş et al., 2022). I 
argue that profile diagnosis should be used for domain interpretation 
in order to strengthen SCC management. I also argue that the 
dimensions through which complexity is profiled are coupled rather 
than independent. Structural complexity shapes whether dynamic 
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complexity remains contained or spreads upstream, internally, and 
downstream. While prior work identifies the drivers of SCC (Chand et 
al., 2022; Serdarasan, 2013), the contribution here shifts attention to 
how complexity profiles can be managed once identified. They help 
locate where complexity arises, assess whether it spreads, and 
interpret what kind of response logic the situation supports.  
 
Second, the thesis contributes to the use of the Cynefin framework in 
supply chain management by translating Cynefin into a supply-chain-
specific interpretation logic. Existing Cynefin applications in SCM 
show that different situations require different response logics, but 
they leave open how an observed supply chain situation can be 
translated into a domain judgement and then connected to a 
complexity management response. The CVC addresses this by using 
SCC profiles as empirically grounded cues for domain placement and 
by linking that placement to the response logic the situation requires. 
By making this link, the CVC offers a decision-support logic for 
selecting approaches in relation to the situation faced (Naim et al., 
2022). The CVC also gives Disorder an operational role as the entry 
condition that complexity profiling and domain placement help 
resolve. Without such diagnosis, actors may interpret the situation 
through the domain that best fits their own tools and assumptions 
(Kurtz & Snowden, 2003; Naim et al., 2022). 
 
Third, it contributes to the complexity management literature by 
adding maintain as a distinct form of complexity profile management. 
When the current profile already provides the capacity that the 
domain's response logic requires, the appropriate response is neither 
further reduction nor further absorption (cf. Aitken et al., 2016; 
Gerschberger et al., 2024; Turner et al., 2018), but the deliberate 
preservation of alignment under continued monitoring. This 
responds to Turner et al.'s (2018) argument that reduce and absorb 
(accommodate) need not be treated as mutually exclusive. It also 
shifts emphasis relative to the understand–reduce–respond sequence 
proposed by Maylor and Turner (2017), which asks managers to 
examine whether identified complexities can be removed or reduced 
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before developing responses to the residual complexities that remain. 
In the cases examined here, maintaining or absorbing complexity was 
often more relevant than reducing it. 
 
Fourth, the thesis contributes to contingency-based thinking in 
operations and supply chain management by showing that complexity 
management must be treated as a dynamic process rather than a static 
judgement. Contingency research argues that practices and responses 
are not universally effective, but depend on the conditions under 
which they are applied (Flynn et al., 2010; Ginsberg & Venkatraman, 
1985; Sousa & Voss, 2008). The CVC applies this logic by treating 
complexity profile management as an assessment of whether the 
current profile provides the capacity required by the prevailing 
decision domain. This connects to Boisot and Child’s (1999) view of 
organisations as adaptive systems that choose between reducing and 
absorbing complexity depending on the contingencies they face. In 
the CVC, the appropriate complexity management process may 
therefore shift as operational conditions change, profiles evolve, and 
domains are reinterpreted. The compass metaphor captures this need 
to re-take the bearing rather than treating complexity profiles and 
domain choices as static. 
 
This thesis began from the premise that systems integrators play a 
central role in complex supply chains, and the synthesis has shown 
that complexity is something they must manage, whether in 
renewable energy or in defence. Across these settings, complexity is a 
recurring condition of contemporary supply chains. The ability to 
manage it well therefore becomes essential, and improved complexity 
management may in time become a source of advantage 
(Gerschberger et al., 2024). For systems integrators, this means 
maintaining enough stability to coordinate while retaining the ability 
to respond dynamically as conditions change (Davies & Mackenzie, 
2014). As operations and supply chains become more interdependent 
and information-rich, more of the system becomes visible, but not 
necessarily easier to understand. The core challenge is to turn 
visibility into situational understanding, and situational 
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understanding into action. This thesis contributes by clarifying how 
complexity can be read not only as a feature of supply chains, but as a 
basis for analysing and acting under changing operational conditions. 

6.2 Managerial Conclusions 
The CVC was developed to help managers move from ambiguity to 
action. Although a managerial concern may initially arise at any point, 
the CVC is applied sequentially: managers first map the complexity 
profile, then assess the decision domain, and finally judge whether 
complexity should be absorbed, maintained, or reduced. The 
managerial value lies in connecting these judgements while allowing 
them to be revisited as conditions change. Over time, repeated use of 
the framework may also make it easier to apply, as its core constructs 
become more familiar and can be used to structure recurring 
managerial discussions. On this basis, four managerial implications 
follow. 
 
First, managers should make complexity visible before trying to 
manage it. In unclear supply chain situations, it is tempting to move 
directly from problem recognition to a familiar response, such as 
supplier rationalisation, additional buffers, tighter planning, or more 
cross-functional coordination. The task is instead to map the 
complexity profile before selecting a response. This helps managers 
direct attention to the problems that require intervention. 
 
Second, managers should judge complexity by its usefulness. 
Complexity is not inherently good or bad: additional suppliers, 
variants, and resources may create useful capacity in one context and 
avoidable burden in another. The central question is therefore 
whether a particular form of complexity improves delivery, 
coordination, or adaptation. Complexity that does not contribute to 
these outcomes should be reduced, whereas complexity that provides 
options, flexibility, fallback capacity, or other capabilities required by 
the prevailing response logic should be maintained when the current 
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profile is sufficient and further absorbed when it is insufficient (cf. 
Turner et al., 2018). 
 
Third, managers should treat maintaining complexity as an active 
response. Maintaining the current configuration is not passive 
inaction or complacency if it rests on a deliberate judgement that the 
organisation already has the complexity it needs. Not every situation 
therefore calls for reducing complexity or adding further capacity to 
absorb it (cf. Maylor & Turner, 2017). Sometimes the existing 
configuration already provides what the situation requires. In such 
cases, maintaining the current configuration can be an appropriate 
managerial response, even when there is pressure to demonstrate 
action through visible change. 
 
Fourth, a response that once worked may become inappropriate when 
uncertainty, interdependence, or time pressure increases. Warning 
signs include plans no longer holding, declining predictive value of 
data, disagreement among experts, recurring failures of routines, and 
local fixes creating wider consequences. Regular cross-functional 
reviews or workshops can help procurement, engineering, planning, 
operations, and management compare their readings of the situation 
and detect domain shifts earlier. Where appropriate, these reviews 
should also involve key suppliers and customers, since they often see 
changes in supply conditions, requirements, or delivery constraints 
before the focal firm does. This requires judgement, as involving 
external actors takes time and resources, but selective integration can 
improve the organisation’s ability to recalibrate before a small 
misalignment becomes a larger operational problem. 

6.3 Future Research 
Future research should examine the CVC through longitudinal 
process studies that follow managers as they interpret and respond to 
supply chain complexity over time. This thesis develops the 
framework through a cross-study synthesis, but further research is 
needed to observe how managers actually move from complexity 
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profiling to decision-context interpretation and response adjustment 
in real time. Such studies could follow ongoing projects, disruptions, 
ramp-up situations, or supplier/customer changes, using 
observations of meetings and workshops, repeated interviews, 
internal documents, risk registers, and operational data. This would 
make it possible to analyse how managers recognise shifts between 
decision situations, how different functions interpret the same 
complexity profile, and when they choose to absorb, maintain, or 
reduce complexity. 
 
A particularly relevant design would be an embedded longitudinal 
case study following supply, internal, and customer dimensions 
within the same organisation or project. This would allow researchers 
to examine whether procurement, engineering, planning, operations, 
suppliers, and customers perceive the same situation differently, and 
how these interpretations are reconciled into a shared response. 
Another promising avenue would be action research or intervention-
based studies in which the CVC is introduced in managerial 
workshops and followed over time. Such research could assess 
whether the framework helps organisations build a shared language 
for complexity, detect domain shifts earlier, and recalibrate their 
responses before misalignment develops into larger operational 
problems. 
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