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Abstract 
This Ph.D. thesis investigates how to improve project risk management through the application of 

lean thinking principles. The management of risks is a key activity in project risk management, 

yet it is plagued by various challenges in both practice and research. There is a disconnect between 

theory and practice and the study of practice is lacking. Project risk management faces challenges 

with effectiveness and efficiency. Studies on project risk management and project success produce 

conflicting results and there are misalignments regarding stakeholder value propositions. The 

literature is abundant with prescriptive guidelines on how to ‘do’ risk management, but with a 

limited empirical basis justifying those prescriptions. Risk management processes need to be 

designed and tailored to various aspects such as the organizational environment, stakeholder needs 

and project context, yet the knowledge regarding how to do this in practice is lacking. 

To address these challenges, the principles of Lean Thinking are applied to project risk 

management. Particularly the Lean Thinking principles of value, value stream and waste are 

explored in depth. During the research, principles of Lean Risk Management are conceptualized 

through literature and empirical studies. 

First, the exploration of the principle of value reveals that in both research and practice it is unclear 

how project risk management creates value as well as how it fails to do so. In fact, few studies 

explicitly address the value creation of project risk management. It is often assumed to be linked 

to improved project success, but studies often leave out compounding factors and present 

simplified generalized and conflicting findings that do not necessarily connect to practice. The 

results reveal that the value project risk management creates is contextual and highly influenced 

by stakeholder value perceptions. The study presents an empirically grounded holistic model of 

value creation within project risk management.  

Second, the exploration of waste in project risk management reveals the different ways in which 

the management of risk can be non-value adding or even value destroying. Sometimes, conducting 

risk management incorrectly can be worse than doing no risk management. The study on waste 

presents an overview and framework of the different types of waste discovered in literature and 

empirical study. Particularly defective information and lack of system discipline are dominant 

categories.   

Third, the value stream and its modeling of project risk management is explored. The results reveal 

that the value stream in project risk management can be considered to consist of both explicit and 

implicit risk management, different sources of uncertainty as well as decision points. Furthermore, 

a risk value stream mapping framework is conceptualized and evaluated. The framework suggests 

to map the formal risk management process as well as other processes which implicitly serve to 

manage risk. Based on the mapping, non-value adding and value destroying activities (waste) can 

be removed and potentials for value creation can be identified.  

Fourth, what serves to manage risk in practice is investigated through the lens of Actuality 

research. A review is conducted on the empirical research on project risk management in two top 

journals and find that the study of the lived experience of practitioners is very limited, which might 

explain the gap between theory and practice in project risk management. A sense-making 
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framework is conceptualized and applied in an empirical study. The study reveals that much of the 

management of risk happens outside the formal explicit risk management process and that there is 

extreme heterogeneity between organizations. The resulting framework can facilitate an 

understanding of the current state of the management of risk in an organization. The results has 

implications for project risk research, questions the normative guidance and reveals a gap 

particularly in Actuality based studies and with regard to the value creation of project risk 

management. By being more aware of the intricacies of practice and the interaction between the 

implicit and explicit management of risk, designers of such systems can better understand how to 

enable value creation through project risk management. 

 

Resumé på dansk 
Denne Ph.d. opgave undersøge hvordan risikostyring i projekter kan forbedres gennem Lean 

Thinking principper. Risikostyring i projekter er en central del af projektstyring, men den er plaget 

af forskellige udfordringer i både industri og den akademiske verden og der er stor afstand mellem 

teori og praksis. Forskning i risikostyring og dets effekt på projekt succes giver modstridende 

resultater og der er udfordringer med hensyn til effektfuld og effektiv risikostyring. Der er 

uoverensstemmelser mellem de værdiperspektiver som forskellige interessenter har i forhold til 

risikostyring og hvilken værdi den skal skabe. Der findes mange præskriptive guidelines til 

risikostyring om hvordan risikostyring ’bør’ udføres, men de har ofte begrænset empirisk 

grundlag. Der er behov for at risikostyrings processes bliver designet og tilpasset til forskellige 

aspekter såsom det organisatoriske miljø, de behov som interessenterne har, andre projekt 

processer, den generelle projekt kontekst og der mangler empirisk baseret viden om hvordan dette 

gøres i praksis. I denne Ph.d. benyttes Lean Thinking principper til at imødekomme de 

udfordringer som risikostyring står overfor. Især Lean Thinking principperne om værdi, 

værdistrøm og spild bliver udforsket. I kraft af denne Ph.d. udvikles principper for Lean 

Risikostyring ved hjælp af litteraturstudier og kvalitative empiriske undersøgelser i flere 

virksomheder inden for ingeniør relaterede industrier.  

I undersøgelsen af princippet om hvordan risikostyring skaber værdi viser resultaterne at der er 

uklarhed om hvordan risikostyring skaber værdi, både for akademikere og praktikere. Der er få 

studier som eksplicit adressere hvordan risikostyring skaber værdi. Der er gennemgående 

underliggende antagelser om at risikostyring skaber større chance for et succesfuldt projekt men 

disse studier udelader ofte faktorer som kunne have påvirket resultatet og præsentere 

simplificerede generaliseringer. Disse studier giver modstridende resultater og der er et gap 

vedrørende hvordan risikostyring skaber værdi. Resultaterne af de empiriske studier i denne Ph.d. 

viser at den værdi som risikostyring skaber er meget kontekstafhængig og påvirkes i meget høj 

grad af de værdiperspektiver som interessenterne har. Studiet af hvordan risikostyring skaber værdi 

munder ud i en holistisk empirisk funderet model af hvordan risikostyring skaber værdi. 

Ph.d. projekter undersøger også hvordan risikostyring kan fejle med hensyn til at skabe værdi. 

Nærmere bestemt undersøges konceptet ’spild’ fra Lean Thinking. Studiet viser forskellige måder 
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hvorpå risikostyring kan være ikke-værdiskabende eller ligefrem skade – nogle gange kan det være 

værre at udføre risikostyring forkert, end ikke at udføre risikostyring. Studiet om ’spild’ i 

risikostyring præsentere en oversigt over forskellige måder hvorpå spild kan opstå i risikostyring 

samt forskellige grunde til at det opstår baseret på både litteratur studier og empiriske studier. 

For at benytte viden om værdi og spild i risikostyring, undersøges værdistrømmen i risikostyring, 

og der udvikles et værktøj til identifikation af spild og forbedringer i risikostyrings processen. 

Resultaterne viser at der er mange andre processer end den formelle risikostyringsproces som er 

med til at håndtere risici, der er nemlig processer som implicit er med til håndtere risici.  

Afslutningsvist undersøges hvad der i virkeligheden er med til at håndtere risici på projekter ved 

at benytte en teori som omhandler praksisforskning ’actuality research’. Som et led i denne del af 

studiet udføres et litteraturstudie af tidligere empiriske studier af risikostyring i projekter i to 

ledende journaler. Undersøgelsen viser at forskningen i praktikernes situerede virkelighed er 

meget begrænset, hvilket kan være med til at forklare den afstand der er mellem teori og praksis 

på området. Studiet viser nemlig at meget af risikostyringen i virkeligheden foregår udenfor den 

formelle eksplicitte risikostyrings proces, samt at det variere så meget fra virksomhede til 

virksomhede hvordan risikostyring udføres, hvilket skaber udfordringer for studier på tværs af 

virksomheder som for eksempel prøver at etablere ’best practice’. Det rammeværktøj som udvikles 

til at forstå praksisforskning indenfor området kan anvendes til at forstå hvad der er med til at 

håndtere risici i en given kontekst udover den formelle risikostyring. Resultaterne har betydning 

for forskning i projektrisikostyring, stiller spørgsmålstegn ved de normative guidelines der er inden 

for området og blotlægger et gap med hensyn til praksisbaserede studier indenfor feltet. At være 

mere bevidst om praksis og den interaktion der er mellem eksplicit og implicit risikostyring er 

central viden for designere af risikostyringssystemer og det er vigtigt for dem især at vide hvordan 

risikostyring kan skabe værdi.  
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Definitions 

This thesis uses the following definitions (except where it is stated that a different definition is 

utilized or when basic definitions are discussed. For example, section 2.2.3 where definitions of 

risk management are discussed. It is important to keep in mind that risk management is yet to 

converge on appropriate definitions regarding basic terms (Aven, 2012; 2016; 2019). 

 

Uncertainty: “Uncertainty is the state, even partial, of deficiency of information related to, 

understanding or knowledge of, an event, its consequence, or likelihood” (ISO/IEC guide 73, 2009, 

p. 2). Additionally, it is possible to distinguish between epistemic and aleatory uncertainty. 

Epistemic uncertainty arise due to a lack of knowledge. Aleatory uncertainty is stochastic in nature. 

(For additional detail regarding the nature of uncertainty see section 2.2.5). 

 

Risk: “the effect of uncertainty on objectives” (ISO, 31000, p. 1). 

 

Risk management: “coordinated activities to direct and control an organisation with regard to 

risk” (ISO, 31000, p. 1). 

Stakeholder: Defined by freeman (1984) as “any group or individual who can affect or is affected 

by the achievement of the organization's objectives”. Such stakeholders can be internal or external 

for example to an organisation or project (Ouden, 2012; Aaltonen 2010). Within the discipline of 

systems design, Elliot (2007) defines stakeholders as “everyone who is materially affected by a 

system, including at least the people who specify, pay for, use and maintain it”. We consider 

primarily stakeholders who are in direct contact with the risk management systems input or output.  

 

Value: We consider value as a question of worth, and intimately linked with the divergent 

perception of project success (Kreiner, 2014; Laursen and Svejvig, 2016). Stakeholders within 

project risk management can have different perceptions of which outcomes – project, strategic, or 

personal – are important (Krane et al., 2012), as well as what type of value is important (Ouden, 

2016). 

 

Lean thinking: Lean thinking was originally defined as a tool “for creating value while 

eliminating waste in any organisation” (Womack and Jones, 1996, p.8). Lean thinking has been 

defined in different ways over the years, even by the authors who coined the term, James Womack 

and Daniel Jones. Lean thinking is a set of principles that the two authors derived from their study 

of the Toyota production system (Womack and Jones, 1996). One such definition is expressed 

through five key principles: Value, value stream, flow, pull, perfection (see section 2.3). Womack 

and Jones characterized “Lean thinking” as a thinking process used to create value following these 

key principles.  
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 Introduction and overview of the thesis 

The purpose of this Ph.D. thesis was to examine the application of lean thinking principles to 

project risk management. By applying lean thinking principles to project risk management we 

developed supporting knowledge and frameworks which can aid the design of project risk 

management. According to Bernstein (1998) risk management has paved the way for many 

important advances in human history and it is engrained in the way we conduct ourselves. Project 

risk management is becoming increasingly important for society and as more and more 

organizations engage in projects (Jensen, 2017; Whitley, 2006). Recently we have witnessed the 

consequences of poor project risk management in the construction sector. For example, poor risk 

management caused extreme cost overrun and quality issues in public hospital and university 

construction projects (Statsrevisorne, 2016; Ernst and Young, 2017). During the project we 

discovered multiple issues with project risk management research and practice. These issues were 

related to the design of such systems and the empirical research within the field. We find that 

project risk management can create many different types of value for different stakeholders and in 

different contexts such as reducing risk, improving decision making, enabling other processes, 

help explore the solution space, act as leverage in negotiations, help prioritize efforts, win tenders, 

enable fast tracking of projects, creating traceability of errors, the list goes on. Yet, we also find 

that project risk management can easily fail to create value. The practice of project risk 

management is underexplored with regard to how it creates value, and, how it fails to do so. As 

the research in this thesis will show, much research in the field fail to consider confounding factors 

and is far removed from practice (as shown by our review of the literature in chapter 5 and 8 as 

well as in Willumsen et al., (2019e, 2019d), and Ahlemann (2013)) – we aim to explore and address 

these issues in the following, in order to supply practitioners and researchers with state of the art 

knowledge which practitioners can use to design better project risk management systems and 

researchers can use to improve the research within the field.  

 

This research is conducted at the intersection of risk management, lean thinking and engineering 

projects with the aim of investigating how to improve project risk management through lean 

thinking. This is the general scoping of the research depicted in Figure 1. 
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Figure 1: General scoping of the research 

The Ph.D. thesis cover both theoretical and empirical contributions. The thesis focuses on project 

risk management within engineering companies. The companies which served as the primary 

empirical basis were project based and involved in different types of engineering projects; 

construction, product development, medico engineering, consulting and IT. The expected results 

was to generate knowledge with regard to ‘Lean Risk Management’. The results detail the 

application of three key aspects of Lean Thinking to project risk management, specifically value, 

value stream and waste. Furthermore, the results presents a series of gaps in the literature regarding 

how project risk management creates value, how it fails to do so, how to tailor risk management 

and with regard to the study of practice or the lack there of. The results showcase discrepancies 

between the normative literature and our empirical results, and, questions foundational aspects of 

the most established guides in the field. Several frameworks are developed, including how risk 

management creates value and how it fails to do so. In addition, a risk value stream mapping 

framework is conceptualized along with other practitioner material to guide the implementation of 

such systems.  

 

The topics depicted in Figure 1 are discussed in further detail in the theoretical background. In the 

following, we first present the motivation behind the project, the challenges with risk management 

in projects for practitioners and academic, i.e. the problem area.   

1.1 Background and problem framing: Challenges with risk 

management in projects 

The following presents an overview of why we deemed risk management important to study. 

Following this, we highlight challenges faced by practitioners and academics within the field of 

project risk management. Managing risk represents a fundamental need in engineering projects 
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which involve reaching objectives by managing and reducing uncertainty (Browning et al., 2002; 

PMI, 2019). However, these projects are often plagued by risks that influence the project, for 

example by causing delay, quality loss or cost overrun (Cooper, 2003; Erhvers og Byggestyrelsen, 

2004; Ernst & Young, 2017; Mu et al., 2009; Richter and Koch, 2005; Steen, 2010). In fact, one 

of the major challenges in project management concerns the lack of proactive management of 

uncertainties (GAO, 2010; Oehmen et al., 2014). There is a long history of projects going over 

budget (Cooper, 2003; Erhvers og Byggestyrelsen, 2004; Mu et al., 2009; Richter and Koch, 2005; 

Salavati et al., 2016; Steen, 2010; Zwikael and Ahn, 2011). In Denmark, project risk management, 

or lack thereof, has recently been singled out as the primary reason for large overruns of project 

cost (Ernst & Young, 2017; Statsrevisorerne, 2016). 

 

To some extent, project risk management became a victim of its own success. It can be 

implemented as a highly formalized, compliance-driven activity, ending up disconnected from the 

engineering task’s actual value creation. Cost overrun, delay and low quality decision making 

occurs in projects even if project risk management processes are in place (Beauregard, 2015; de 

Bakker et al., 2010; Kutsch and Hall, 2009; Willumsen et al., 2019f, 2019c). The main problem 

we are researching involves the apparent lack of an efficient, effective, value adding project risk 

management (Dandage et al., 2018; Hubbard, 2009; Kutsch, 2014a; Kutsch and Hall, 2009; 

Willumsen et al., 2019f, 2019c, 2019d; Yaraghi and Langhe, 2011). Ineffective risk management 

can be even worse than performing no risk management at all (Hubbard, 2009), actively destroying 

value if used in decision-making (Willumsen et al., 2019c). When we investigated further, we 

found part of the underlying issue to be a lack of clarity concerning what the value of risk 

management really is and how it is created. Both practitioners and academics face problems 

proving risk management’s value, and studies on this subject have produced conflicting results 

(Willumsen et al., 2019f, 2019c). In addition, the value proposition of project risk management 

can be misaligned with stakeholders’ expectations of what value project risk management should 

create (Krane et al., 2012; Willumsen et al., 2019f, 2019c). 

The literature on project risk management is abundant (Ahlemann et al., 2013; Kutsch and Hall, 

2010; Oehmen et al., 2020; Willumsen et al., 2019c; Zhang, 2011), but practitioners cannot easily 

implement the various risk management guidelines for two reasons: 

 

1. Discrepancy exists between theory and practice and the study of practice remains lacking 

(Ahlemann et al., 2013; Willumsen et al., 2019c). The literature is abundant with 

prescriptive guidelines on how to ‘do’ risk management, but with limited empirical basis 

(Willumsen et al., 2019d). 

2. Risk management processes need to be designed and tailored to various aspects such as 

the organizational environment, stakeholder needs and the project context, and the 

knowledge regarding how to do so in practice remains lacking (Willumsen et al., 2019a, 

2019f, 2019d). 
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As with many processes, it is crucial for project managers to understand how risk management can 

create value, as well as how it can fail to do so. Accordingly, one would expect these to be highly 

studied topics within the field. However, the study of both how risk management creates value and 

how it fails to do so has important gaps regarding how stakeholders perceive it to create value, as 

well as how the contextual factors can influence the value creation (Willumsen et al., 2019f). There 

are multiple accounts of inefficient and value destroying project risk management in the literature, 

yet this remain scattered (Willumsen et al., 2019c), lacking meta studies on the phenomena in 

project risk management. In the beginning of the Ph.D. project we had a hypothesis that the value 

creation of project risk management was under-researched. This hypothesis was examined in 

Willumsen et al., (2019e) where the results showed that there are many studies trying to establish 

a link to project success, however, they contradict each other and no studies explicitly and 

holistically study the value creation of project risk management. A number of literature gaps (see 

chapter 5) exist with regard to project risk management for example regarding the perceptions of 

value creation (Willumsen et al., 2019f) and even though numerous assumptions have been put 

forth, they face issues regarding applicability and validity (Willumsen et al., 2019f, 2019d). Project 

risk management faces a number of challenges affecting practitioners and academics. 

1.1.1 Challenges in engineering project risk management for practitioners 

Practitioners need to manage uncertainties in projects (PMI, 2019; Raz et al., 2002). Risk 

management (RM) represents an integral aspect of engineering projects, whether construction, 

product development, medico engineering or IT (Da Silva, 2019; Mu et al., 2009; Zwikael and 

Ahn, 2011). A recent study (Da Silva, 2019) demonstrated that most professionals know about 

some guide to risk management such as the ISO 31000 standard, or the Project Management 

Institute guide to risk management, and they strive to incorporate one or the other to at least some 

extent. As such it is crucial that these guides are actually useful and beneficial to adopt.  

Risks reside at the heart of projects and managers can benefit from explicating the risks that matter 

(Wang and Yang, 2012). Companies accept a trade-off between risks and benefits, because risk 

taking is inherent to progress. However, while companies require a strategy that involves both 

taking and avoiding risks in order to survive, they are often unable to protect themselves against 

risks effectively and efficiently (Choi and Ahn, 2010). Risk can cause failure, delays, increase 

costs, and produce consequences for a project and the company as a whole (Salavati et al., 2016; 

Zwikael and Ahn, 2011). Without proper risk management, projects can easily run out of control, 

consume resources and experience cost overruns potentially leading to failure (Mu et al., 2009). 

For example, approximately 80% of product development projects fail before project completion 

and 50% of completed projects make no return on the investment (Cooper, 2003). Similar issues 

are seen in construction projects, medico and IT (Kutsch et al., 2017; Richter and Koch, 2005; 

Steen, 2010; Zwikael and Ahn, 2011). Practitioners perceive risk management as crucial for 

project success (Besner and Hobbs, 2012, 2006; Willumsen et al., 2019f). However, practitioners 

struggle to ‘prove the value’ of risk management and at times elect not to apply project risk 

management because they cannot justify the cost (Kutsch, 2014a; Kutsch and Hall, 2009). When 
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project risk management is implemented, it can end up as a ‘tick-the-box’ exercise to satisfy 

compliance (Oehmen et al., 2014, 2012; Ward and Chapman, 1991; Willumsen et al., 2019c). Risk 

management can become a separate task that is disconnected from the value creation of the 

development tasks (Kutsch, 2014a; Kutsch and Hall, 2009; Oehmen et al., 2012), thus producing 

non-useful information and no value for the engineering tasks. This is problematic because risk 

management constitutes one of the main factors perceived to create problems for decision-making, 

if conducted poorly (Oak and Laghate, 2016). There are various potential reasons for this, such as 

related to stakeholders (Willumsen et al., 2019f, 2019c). One such example is that “as long as one 

party believes that project risks can be transferred or offloaded onto someone else, any assessment 

of risks is likely to be half-hearted, and inadequate attention may be given to risk-avoidance or 

reduction measures.” (Ward and Chapman, 1991), p.6. 

 

Multiple authors have studied the application of risk management practices in different 

environments finding that they are often not implemented at a satisfactory level or are perceived 

to not create value (Kutsch and Hall, 2009; Raz et al., 2002; Ren and Yeo, 2004). Alternatively, 

risk management is sometimes conducted as an ad-hoc activity (Bannerman, 2008; Besner and 

Hobbs, 2006; Willumsen et al., 2019f). Taroun (2014) for instance, found low uptake of 

assessment tools and more ad hoc experience-based approaches to prevail. There are many 

different risk tools such as the risk matrix, failure mode effect analysis (FMEA), risk logs, Monte 

Carlo simulation and many more (ISO31010, 2009) and different risk management setups utilize 

different tools. There are also multiple accounts of the barriers that typically occur regarding 

project risk management, but, barriers to effective risk management are not systematically 

accounted for or verified (Kutsch, 2014a; Kutsch and Hall, 2010, 2009; Willumsen et al., 2019c). 

As such, the knowledge is often not easily applicable for practitioners.  

 

Regarding the study of practice we found highly varying degrees of what risk management is and 

how it is actually applied, and the knowledge on this is limited (Ahlemann et al., 2013; Kutsch and 

Hall, 2009; Willumsen et al., 2019d). For example Bollinger (2010) reported that project managers 

often do not implement risk management, while Taroun (2014) reports that risk management is 

used, but the most common practice is ‘ad hoc’ experience based. Kutsch (2014) reported that 

project managers sometimes choose not to apply risk management because they perceive that the 

value risk management creates, cannot be justified by its cost. Oehmen and Seering (2011) 

identified problems with existing risk management approaches in practice, claiming that 

“...failures in the development of complex, large scale products and systems point towards 

weaknesses in the existing approaches (of risk management)” (Oehmen and Seering, 2011). 

Paradoxically, however, Besner and Hobbs (2006; 2012) and Raz and Michael (2001) report that 

risk identification and risk management was considered among the top project management 

practices by practitioners. These findings call for a deeper exploration of practice and particularly 

of what actually happens in the practice of managing risk and how it creates or fail to create value. 

One of the challenges of enabling project risk management to create value relates to its design. 
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Practitioners should tailor risk management to fit their needs and context according to the standards 

(ISO, 2018; PMI, 2019), however, there is a gap regarding how to do so (Škec et al., 2014; Tegeltija 

et al., 2018) and challenges with the implementation of project risk management (Leitch, 2010; 

Willumsen et al., 2019c).  

To manage risk in projects, practitioners need to (re)design risk management systems to their 

context (Chapman, 2019; ISO, 2018; Tegeltija et al., 2018) but in doing so, they face a number of 

challenges: 

 

 There is a discrepancy between theory and practice of project risk management which 

can drive a lack of adherence to such systems (Ahlemann et al., 2013; Kutsch and Hall, 

2009), meaning that the results are not applicable to the context of practice (Willumsen et 

al., 2019d).  

 The practitioner guides state that risk management should be customized, in other words, 

they should be tailored to their context and undergo continuous improvement (ISO, 2018; 

PMI, 2019). However, there is a lack of empirically based guidance on know how to do 

so (Willumsen et al., 2019d) and what to take into account when designing such systems 

(Yaraghi and Langhe, 2011). 

 Furthermore there are conflicting reports regarding how project risk management creates 

value (De Bakker, 2011; De Carvalho and Rabechini Junior, 2015) and problems proving 

the effectiveness of project risk management – practitioners need information about what 

really serves to manage risk in practice (Willumsen et al., 2019d) 

 Misalignments exist in value propositions and stakeholder needs regarding project risk 

management (Krane et al., 2012) and how project risk management practices create value 

is not well accounted for in the literature (Krane et al., 2012; Willumsen et al., 2019f; Xia 

et al., 2018). 

 There is inefficient, ineffective, i.e. non-value adding project risk management - yet little 

coordinated or meta-level study of it (Willumsen et al., 2019c). 

1.1.2 Challenges for academics in researching project risk management 

The study of risk management in general as well as in an engineering project context in particular 

is not a new phenomenon in academia, having been increasingly studied over the last decade, with 

interest continuing to rise today (Bernstein, 1998; Da Silva, 2019; De Bakker, 2011; Hubbard, 

2009; Zwikael and Ahn, 2011). Despite the importance of reducing risk in projects, there are 

multiple aspects of risk management which are underexplored such as how it is perceived to create 

value or what serves to manage risk in practice (Kutsch, 2014b; Kutsch and Hall, 2009; Willumsen 

et al., 2019f, 2019c, 2019d). Risk management feature numerous aspects and connects and 

combines various disciplines (Aven and Renn, 2019), for example the social and the technical, and 

it is highly intertwined with engineering systems (De Weck et al., 2011) and is in itself a socio-

technical system. Project risk management is a highly contextual activity embedded in many 

different aspects of the project lifecycle (Bowers and Khorakian, 2014; Cagliano et al., 2015; PMI, 
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2017). Additionally, different parts of a project feature different needs and challenges regarding 

risk. Despite a substantial body of research in terms of number of papers about risk management 

and projects (Chauhan et al., 2018; Oehmen et al., 2020; Siraj and Fayek, 2019), the field is yet to 

converge on terms (Aven, 2012; Aven and Renn, 2019) as well as delimitations and definitions of 

what risk management is, or should be (Aven and Renn, 2019; Loch et al., 2006).  

Researchers continue to face a number of challenges:  

 

 The current literature is scattered regarding best practices as studies cover different tools 

and methods, and use different definitions (Olechowski et al., 2016). 

 A gap exists between theory and practice (Ahlemann et al., 2013; Kutsch et al., 2017; 

Kutsch and Hall, 2009; Willumsen et al., 2019d), and the study of practice is lacking in 

terms of empirical accounts of how risks are managed in practice. Furthermore, much of 

the literature on risk focuses on theoretical or empirical research far removed from the 

practitioners’ lived experience (Willumsen et al., 2019f, 2019d). 

 Studies about risk management often take a reductionist and instrumentalist point of view 

(De Bakker, 2011; Willumsen et al., 2019f, 2019d) excluding contextual aspects and the 

results sometimes do not apply in real life (Willumsen et al, 2019d). For example, 

Oehmen (2014) found that 70% of what is considered best practice produce no 

confirmable effect. 

 It is unclear in academia how risk management creates value (Willumsen et al., 2019f), 

and the studies that try to establish it are lacking in validity and produce conflicting 

results (De Bakker, 2011; De Carvalho and Rabechini Junior, 2015; Willumsen et al., 

2019f). 

 Risk management is highly contextual and should be tailored to the specific contexts in 

which it is employed. However, little empirically based guidance and knowledge exists 

regarding how to do so (Škec et al., 2014; Tegeltija et al., 2018; Yaraghi and Langhe, 

2011). 

 The literature on project risk management is abundant with prescriptive guidelines and 

confirmatory studies without real connection to practice (Willumsen et al., 2019d).    

 

We argue that there appears to be a lack of supporting knowledge based on empirical results 

showcasing the contextual variation and assisting designers and users of risk management in 

understanding its true potential and inner workings with regard to value creation as well as the 

pitfalls and problems inherent in numerous risk management systems (Willumsen et al., 2019c, 

2019f). The implementation and professionalization of risk management is on the rise (Da Silva, 

2019; Olechowski et al., 2016), but there is a mismatch with a lack of research that is thoroughly 

backed by empirical studies of practice. We argue that the current body of research does not 

provide satisfactory understanding concerning how project risk management is utilized in industry 

(Willumsen et al., 2019d). Studies on how risks are actually managed and how risk management 

is perceived in practice are needed to close the gap between theory and practice and explore the 
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contradictory findings and what really constitute best practice in the field, if they exist outside 

idealized settings (De Bakker, 2011; De Carvalho and Rabechini Junior, 2015; Kutsch, 2014a; 

Willumsen et al., 2019f, 2019d). It is also necessary to expand our knowledge regarding the 

purpose and value of risk management (Willumsen et al., 2019f).  

The last decade there witnessed multiple reports on failures of risk management (Hubbard, 2009; 

Kutch, 2014) where it fails to add value or actively destroying value by hampering decisions with 

low quality or incorrect information. If the management of risk in projects is to improve, we need 

to better understand the challenges and opportunities of risk management in projects in order to 

(re)design better risk management systems. 

1.2 Scoping of the research  

This section outlines the scope of the Ph.D. thesis as depicted in figure 2.  

 

 

The scope of the Ph.D. thesis involves several choices made in the initial research design (depicted 

in Figure 2):  

 

 This project focuses on risk management in engineering projects, specifically project risk 

management. 

Figure 2: Scoping of the Ph.D. thesis 
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 This project applies Lean thinking as a way to understand and address the academic and 

practitioner challenges outlined in the introduction.  

 This project utilizes a design thinking approach expressed through the design research 

methodology (Blessing and Chakrabarti, 2009). 

 The primary focus is project risk management and sources of uncertainty pertaining to 

safety risk management is generally not the focus of this thesis 

   

The projects examined in this thesis are engineering projects. The chosen industrial sectors 

primarily involve construction and product development with the addition of a broader range of 

project organizations in some of the exploratory interview studies. Risk management is important 

in engineering projects and different types of engineering projects also face challenges with risks 

and risk management (Choi and Ahn, 2010; Cooper, 2003; Kutsch et al., 2017; Mu et al., 2009; 

Zwikael and Ahn, 2011), as discussed in the previous sections. These challenges and research gaps 

include value creation or the lack thereof, along with inefficiencies, ineffectiveness, lack of 

tailoring and misalignments between stakeholders. There is a need to tailor risk management, but 

the current guides on risk management design are far removed from practice, as described in 

chapter 1. We chose to apply lean as it deals with value, and its purpose is to redesign and tailor 

processes to be value adding, effective and efficient, and thus represents a potential approach to 

address the challenges. 

 

However, Lean thinking is not readily applicable to risk management and has not been used or 

explored within the domain of project risk management. Therefore, we need an approach to 

understand the current state of these principles in the literature (descriptive study) and to 

conceptualize what Lean thinking principles could mean when transferred to project risk 

management (prescriptive study). In order to develop the lean thinking principles within project 

risk management, we utilize a design thinking 

approach based on iterative descriptive-

prescriptive phases called design research 

methodology (further detailed in section 3). The 

purpose is to develop knowledge for supporting the 

(re)design of risk management systems. We use the 

design research methodology in order to transfer 

the principles from lean, to project risk 

management (as depicted in Figure 3).   

 

In the thesis we address fundamental Lean thinking principles 

one by one and explore them in a descriptive/prescriptive  cycle to obtain their equivalent in project 

risk management, i.e. the principles of “Lean Risk Management”. By transferring the lean thinking 

principles we aim to develop knowledge useful in (re)designing risk management systems to create 

value, as well as address important gaps within the field.  

 

Figure 3: Transferring the Lean thinking 

principles to project risk management by 

using design research methodology 
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Our main focus is on three fundamental aspects of lean thinking: value, waste and the value 

stream.   

 

Lean thinking was chosen as a general analytical lens to explore the problem and the fundamental 

assumption was that the Lean perspective would be beneficial. However, since the challenges 

revolve around stakeholder value perception and process design, other approaches such as 

participatory design could have been equally beneficial. In this thesis we elect to explore the lean 

principles. Given the issues with risk management regarding efficiency and effectiveness and value 

creation, Lean thinking represents an approach to address such issues in a holistic and practice 

oriented manner. Lean thinking has been effective in other areas of process improvement 

(McManus, 2005; Womack et al., 2003) and it has aided in discovering inefficiencies and problems 

in practice as well as improving quality and creating value. Thus, the basic scoping choice made 

in this Ph.D. was to examine these issues from a Lean thinking perspective and what such a practice 

oriented lens could bring to a field where practice and theory are far removed from one another. 

The Lean thinking lens enabled a focus on value, waste, value stream and practice in risk 

management in accordance with key needs and challenges of the field.  

The purpose of the design perspective was to design support such as knowledge or models 

(Blessing and Chakrabarti, 2009) to help (re)design risk management systems in accordance with 

lean thinking principles (depicted previously in Figure 2). 
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 Theoretical background 

The following section introduces the theoretical background according to the thesis scope outlined 

in the previous section, including: engineering projects, risk management in projects, Lean 

thinking and design thinking.  

2.1 Engineering projects 

The application scope of risk management for this thesis concerns engineering projects. There has 

been considerable discussion regarding why engineering projects face problems with cost overrun, 

schedule overrun, quality, customer satisfaction and other objectives. This is because projects are 

crucial for businesses and society (Locatelli and Mancini, 2010) and reside at heart of the modern 

economy (Jensen, 2017). Engineering projects often centers around engineering systems involving 

technical complexity, social intricacy and elaborate processes, and they are highly important for 

society (De Weck et al., 2011). The socio-technical nature of such projects and the systems 

involved makes it a daunting task to describe and design such systems (De Weck et al., 2011) – 

with almost half of such projects failing to meet expectations and objectives (PMI, 2016). 

Engineering projects involves multiple degrees of complexity and aspects such as technical, social 

and market considerations. The challenges with such projects is not limited to particular sectors 

and engineering projects go over budget in different sectors - there are examples in construction, 

product development, IT (Bannerman, 2008; Cooper, 2003; Merrow, 2011; Steen, 2010). 

Engineering projects go through a series of phases (Da Silva, 2019; De Weck et al., 2011; PMI, 

2017) such as an initial idea and specification phase, then progressing to more detailed design and 

further on to execution/production.  

The stakeholder landscape in a project is diverse and they can have different objectives they wish 

to realize (Kreiner, 2014). This can produce tension and conflict in projects, both above and below 

the surface.  

Engineering projects are conducted to achieve a set of objectives and benefits. However, the notion 

of project success has evolved and has become a topic of discussion within the field of project 

management (Thomas, 2008). Part of the development concerns understanding project success in 

terms of project output, typically related to “the iron triangle” which is centered on three objectives 

of time, cost and quality, to more diverse definitions. This includes discerning between project 

success and project management success – the first referring to outcomes and benefits and the later 

to success of the process itself – for example by being on time. Yet delivering a project on time 

does not necessarily constitute success in other dimensions. The Sidney opera for example is a 

frequently used example of the difference between them. The project was not delivered on time or 

budget, instead exceeding extreme both quite heavily, however, in the long term it became a 

significant success in terms of outcomes for the country, serving as a landmark, drawing countless 

tourists to name a few benefits (Geraldi et al., 2017).  
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In this thesis we study a variety of such engineering projects, involving complex engineering 

systems. The projects selected for case studies included product development projects and 

construction projects. The studied projects also possess similarities in that they start with an idea 

and go through a series of phases akin to idea, design, production and delivery (Choi et al., 2010; 

Xia et al., 2018). We primarily studied those two types of projects within the engineering sector 

because these sectors repeatedly experience problems with risk management (De Carvalho and 

Rabechini Junior, 2015; Ernst & Young, 2017; Salavati et al., 2016; Statsrevisorerne, 2016; Steen, 

2010; Zwikael and Ahn, 2011), and with the management of risk. Beyond the case studies we 

explored a broader range of industries, through interview studies. It is not necessarily easy to 

investigate risk management in these types of projects because organizations often cannot or are 

not willing to showcase their risk management documents and deliberations as they contain highly 

sensitive information. Therefore convenience also played a role as we needed very far reaching 

access to sensitive information. It was important that the companies wanted to grant us this access. 

Table 1 shows an overview the various project types studied.  

 

Table 1: Overview of papers and empirical sources/industries 

Article Case studies Cross sectional interview 

Value creation through project 

risk management 

1 case company: 

Construction/product 

development 

12 different companies: 

Medical, IT, construction, packaging, 

mechatronics, engineering consultancies and 

IT consulting 

Non-value adding activities in 

project risk management: A 

lean thinking perspective 

4 case companies: 

2 Product development and 

2 construction 

8 different companies: 

Engineering consultancies, contractors, 

medical engineering, mechatronics, and 

construction 

Designing risk management: 

Applying value stream 

mapping to risk management  

3 case companies: 

Product development: medico, 

mechatronic, industrial 

N/A 

You cannot, not manage risk: 

The actuality of managing risk 

in projects 

3 case companies: 

Construction, product 

development 

6 companies: Engineering consultancies, 

contractors and medical engineering 

 

For the conceptual work with applying value stream mapping to risk management we started in 

the product development sector,  later utilizing the method in the construction sector as well, in 

the papers (Willumsen et al., 2019c, 2019d). For the work on waste and actuality (chapter 6 and 

8), we started with case studies in both construction and product development to obtain more 

diversity in the data as a broader exploration was the goal.  

The projects investigated in this thesis involve highly complex deliverables, and involve many 

different sources of risk and uncertainty. As such, the management of risk is of the utmost 

importance. 
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2.2 Risk management in projects 

The management of risk represent an inherent part of human life. We often wonder what could go 

wrong (identification of risk) and what to do about it (management of risk). Over the course of 

time, risk management has progressed accordingly as an increasingly formalized scientific 

discipline (Bernstein, 1998) with thousands of publications each year on the topic 

(www.scopus.com, search term: “risk management”). Today risk management comprises a key 

pillar in the project management discipline (PMI, 2009, 2017). Furthermore, some scholars have 

even argued that project management is fundamentally about a structured reduction of uncertainty 

(Browning et al., 2002; Loch et al., 2006). Risk management is accepted as a key part of managing 

a project in the bodies of knowledge in the area (Dezfuli et al., 2010; INCOSE, 2015; PMI, 2019). 

During the last decades, risk management in projects has received increasing attention. The field 

is progressing towards professionalization (Olechowski et al., 2016) with its first ISO standard the 

ISO 31000 (ISO, 2009), published in 2009, as well as the Project Management Institutes (PMI) 

guide on project risk management (PMI, 2019).  

2.2.1 The ISO 31000 standard on risk management and the normative 

guidance on project risk management 

The ISO standard on risk management presents a number definitions and principles for risk 

management systems. Risk management is defined by the ISO standard as a set of coordinated 

activities to direct and control an organization with regard to risk (ISO, 2018). The ISO standard 

states that it can be viewed as a framework for designing and implementing risk management, and 

it prescribes a number of general principles that risk management systems should adhere to. The 

main purpose of risk management according to the ISO standard involves the “creation and 

protection of value” (ISO 31000, 2018, p.1). Additionally it states that risk management “improves 

performance, encourages innovation and supports the achievement of objectives” (ISO, 2018, p. 

2). Furthermore, both the ISO and PMI guides states that risk management should possess a 

defined scope and be customized i.e. tailored to the external and internal context (ISO, 2018; PMI, 

2019, 2009). There are other normative guides which also apply to project risk management as 

well and these follow similar patterns (Kutsch, 2014a). However, we focus on the ISO and PMI 

guidance as they are among the most widespread according to a recent study (Da Silva, 2019). 

According to the PMI guide on risk management (PMI, 2019), risk management is an essential 

element to achieve project success. This crucial activity should be applied to all projects as an 

integral part of every aspect of managing the project, in every phase and in every process group 

(PMI, 2019). There is an assumption within the normative literature (e.g. ISO 31000, 2018; PMI, 

2019) that project risk management creates value for project outputs, outcomes, and other 

organizational processes (Figure 4) thereby increasing the probability of project success and 

strategic benefits. 

 

http://www.scopus.com/
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Figure 4: Value creation of project risk management: Basic assumptions - (Willumsen et al, 2019) 

Risk management is considered a crucial aspect of decision making in projects (PMI, 2019; ISO, 

2018). Yet, the normative guidelines do not include evidence supporting the effectiveness of their 

prescriptions (Olechowski et al., 2016). For example, the PMI guide to project risk management, 

states that it “does not independently test, evaluate, or verify the accuracy or completeness of any 

information […] contained” (PMI, 2009). Rather, the PMI guideline and ISO standard are based 

on an expert group consensus process. 

 

Typically the normative guidelines suggest that project risk management creates value through a 

series of steps similar to those described in the ISO 31000 which are the following: establishing 

the context, risk identification, risk assessment, risk evaluation, risk treatment, monitor and 

control, and communication of risk (depicted in Figure 5).  

 

 
Figure 5: The ISO standard’s rendition of the risk management process. Source: (ISO, 2018). 

2.2.2 Definitions of risk management and the management of risk 

The papers in this thesis employ the definitions of risk management and risk as defined by the ISO 

standard (ISO 31000, 2018), as it is currently ‘the best currently available’, even though it is not 

optimal (Aven, 2012; Aven and Renn, 2019). It is important to note that risk management has a 
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history of different and evolving definitions of risk (Bernstein, 1998), and there remain no 

consensus in the field (Aven, 2012). A similar situation exists with regard to the definition and 

delimitation of risk management as a discipline. There are numerous different professional 

opinions and suggestions for how to delimit and define what risk management really is (Loch, 

Pitch, Meyer, 2005; Chapman, 1991; 2019). This issue is even built into the ISO standard (ISO, 

2018) to some degree: The ISO standard distinguishes between the management of risk, and risk 

management - this distinction is evident in the standard, but not pronounced and explicated, thus 

potentially causing further confusion. Yet, the distinction represents an important point, namely 

that risks are not just managed by the formal explicit risk management process.  

 

The ISO standard states that managing risk is fundamental to how an organization is managed at 

all levels, and that managing risk is part of all activities associated with an organization. The 

standard defines risk management as “coordinated activities to control and direct an organization 

with regard to risk” (ISO, 2018, page 1). Yet this definition raises questions regarding what it 

means in practice (Aven, 2012) and how to delimit risk management (Willumsen et al., 2019d), 

when risk management is supposed to be integrated into all activities (ISO, 2018; PMI, 2019). 

Furthermore, it raises challenging questions about how to identify a “coordinated set of activities 

to control and direct an organization with regard to risk” which should be part of everything in the 

organization, and neither of the guides detail this.    

2.2.3 Risk management vs. uncertainty management 

Multiple schools of thought exit regarding how to delimit risk management. One argues that risk 

management should be expanded to encompass the management of all types of uncertainty. This 

would define risk management as a process dealing with uncertainty in a broader sense (Chapman, 

2019; Ward and Chapman, 1991). These authors have utilized similar definitions to those 

employed by the ISO standard, understanding risk in broader terms as uncertainty that might affect 

objectives. Another school of thought argues that the methods and paradigm of risk management 

are not sufficient (Loch et al., 2006) and that a separate discipline of uncertainty management 

should be established. These authors have understood risk in a more traditionalist and narrow 

‘Knightian’ sense (Knight, 1921). For this group of authors, risk management only applies to 

phenomena that can be understood in terms of probabilities. For further detail on the subject see 

(Tegeltija, 2018). However, these authors have not provided detailed empirical accounts of what 

actually happens in practice and how these delimitations exist in real life. The boundaries of risk 

management are not necessarily so clear-cut in practice (Willumsen et al., 2019d) or in theory 

(Aven, 2018, 2012). This is partly because, the management of risk is not limited to the risk 

management processes (De Carvalho and Rabechini Junior, 2015). In fact, implicit factors can 

have a higher effect on the management of risk than explicit risk management (De Carvalho, 2015). 

When researchers study and discuss only the explicit formalized risk management process, they 

often leave out important aspects which also serve to manage risk in practice (Willumsen et al., 

2019d). Regardless of the viewpoint, however, it is important for project practitioners, as part of 
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the management of risk, to address and deal with uncertainty which can affect the project and its 

objectives.  

2.2.4 Sources of uncertainty in project risk management 

Uncertainty can arise from and is inherent in many aspects of projects (Ilevbare et al., 2014; Mu 

et al., 2009). Risk management concerns many different sources of uncertainty in practice. 

Multiple taxonomies also exist to define sources of uncertainties at different levels of resolution. 

For example Mu et al. (2009) defined a taxonomy of technical, organizational and market related 

(Mu et al. 2009). Willumsen et al. (2018) defined the sources of uncertainties as objectives/market 

needs, feasibility, execution and external factors. Alternatively Ilevbare (2014) defined source of 

uncertainties as related to external sources, value propositions, technology capabilities and 

resources. The sources of uncertainty change throughout the project lifecycle. In the beginning of 

an engineering project, the sources of uncertainties can be related to conceptual elements, and in 

later stages the sources of uncertainties can be related more to specific elements of execution 

(Chapman and Ward, 1996; Ward and Chapman, 1991; Xia et al., 2017). 

  

For example, in a construction project’s initiation phase, an important source of uncertainty could 

be related to the amount of square meters needed, whereas in the execution phase an important 

source of uncertainty could be related to the order in which subcontractors should conduct their 

work (Areiqat et al., 2018; Iyer et al., 2019; Ward and Chapman, 1991). 

Similarly in product development projects, user requirements also represent a key source of 

uncertainty in the beginning, while in later stages during production more technical manufacturing 

related sources of uncertainty manifest (Mu et al., 2009; Choi, 2010). In both it is beneficial to 

uncover unaddressed sources of uncertainty as well as to contextualize them to the specific project 

environment (Willumsen et al, 2019b).  

Early in a project’s lifecycle, or for projects that deal with front-end innovation, the uncertainty 

typically relates more to deep uncertainty (Tegeltija, 2018). These early stages of projects featuring 

a high degree of uncertainty may be particularly saturated with uncertainty arising from a lack of 

knowledge (epistemic uncertainty) and the possibility of different interpretations of statements by 

individuals (ambiguity) (Klinke, 2002). Later stages of a project are also subject to epistemic 

uncertainty, ambiguity as well as uncertainty that is stochastic in nature (aleatoric uncertainty) 

(Tegeltija, 2018). Ambiguity can also represent an important type of uncertainty to address. 

Different types of uncertainty (Kutsch, 2009) can require different approaches. Despite this, 

practitioners do not necessarily distinguish or differentiate between them in practice (Willumsen 

et al., 2019c, 2019f).  

It is important to be aware of the important sources of uncertainty for a particular context as well 

as the types of uncertainty (Mu et al., 2009; Willumsen et al., 2019a). However, this is another 

area of risk management where no consensus has been reached (Aven, 2012).  
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2.2.5 Designing risk management systems 

Normative guidelines exist regarding the design of risk management, such as those developed by 

the Project Management Institute (PMI, 2019, 2009), the International Standards Organization 

(ISO, 2018), NASA (NASA, 2011), and INCOSE (Dezfuli et al., 2010; INCOSE, 2015; ISO, 

2018). According to Da Silva, the PMI and ISO guidelines are the most widely recognized (Da 

Silva, 2019), and as such they are the focus in this thesis. The ISO standard includes a section 

dedicated to designing risk management systems. However, it is rather short (approx. 3 pages 

dedicated to design of risk management) (ISO, 2018), and primarily sketches out some basic 

principles. As mentioned earlier, one of the principles in designing risk management the ISO 

standard recommends is customizing (i.e. tailoring) risk management systems. This is supported 

by empirical evidence as presented by Oehmen (2014) who found that risk management tailoring 

to be key for efficient and effective risk management. However, according to Olechowski et al. 

(2016) it is unclear how to tailor risk management and the ISO 31000 does not go into detail 

regarding how to do so (ISO, 2018).  

Škec et al. (2014) argued that there is no ‘one size fits all’ and according to Oehmen et al. (2014) 

tailoring risk management is a key practice to enable risk management to add value in projects. 

Yet it is not clear how tailor the risk management (Škec et al., 2014; Tegeltija et al., 2018) or which 

criteria to take into account (Yaraghi and Langhe, 2011). Thus, there is a gap regarding how to 

tailor risk management systems, and what to take into account. A benefit of tailoring the project 

risk management process is that this can enable it to support innovation better (Vasconcellos et al., 

2011), as well as meeting stakeholder needs (Willumsen et al., 2019f). A lack of fit with the context 

of practice can drive non-adherence to the process (Ahlemann et al., 2013; Willumsen et al., 

2019c). Furthermore, Leitch (2010) identified problems with the ISO implementation 

requirements. Tegeltija (2018) provided a first exploration of which parameters are important in 

tailoring: Central aspects of tailoring include stakeholder needs and perceptions, strategic 

objectives and integration with other processes in the organization (Willumsen et al., 2019f). There 

is a gap concerning how to tailor risk management to projects (Škec et al., 2014; Tegeltija et al., 

2018) and success factors in risk management systems are underexplored (Yaraghi and Langhe, 

2011).  

 

Part of designing and tailoring risk management involves deciding which practices to follow. The 

risk management literature offers numerous different suggestions for ‘best practices’. The 

normative literature typically describes a range of best practices which risk management should 

adhere to and include in the design. For example, the ISO standard and PMI body of knowledge 

describes creating transparency regarding risk exposure, being proactive and reporting and 

documenting as crucial practices in risk management (ISO, 2018; PMI, 2017). Furthermore, 

multiple streams of literature are dedicated to establishing and searching for best practices within 

project risk management. 

Besner and Hobbs (2012) studied the perceived value of PM practices, including project risk 

management practices. They measured whether increased or better use of project risk management 
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practices is perceived to improve performance. The results indicated that project risk management 

was perceived among practitioners to have a high potential to increase project performance, i.e. 

output and outcome. However, as Beauregaard (2015) and Leitch (2010) found, it can create 

problems to follow the recommendations and best practices suggested by normative literature.  

Furthermore, multiple authors have found it to be difficult and problematic to establish and verify 

the effect of such best practices (Oehmen, 2014a; Willumsen et al, 2019e).  

Oehmen (2014) et al. found that it is difficult to establish best practices, and found that 70% of 

best practices were considered not to add value. Taroun (2014) found that project risk management 

practices are often poorly adopted.  According to Hubbard (2009) most risk management methods 

are flawed and do not appear to ‘work’ or measurably reduce uncertainty. In addition, Kutsch et 

al. (2009) found that project risk management practices was not applied due to the perception that 

the application of a proactive project risk management did not create enough value to justify its 

cost. 

The studies on best practices cover different sets of tools, methods, or tasks, and sometimes at 

different levels of abstraction (Olechowski, 2014). The studies on best practices produce varying 

and sometimes contradictory findings – at times the process steps of the ISO created value, while 

at other times they did not (de Bakker, 2011; de Carvalho, 2015; Willumsen et al, 2019), and 

sometimes other practices, such as creating transparency, were found to be the main sources of 

value creation.  

Even more paradoxically, a study of the most widely used risk management processes showed that 

none of the risk management methods analyzed dealt with all five core process elements of the 

ISO31000 (Oehmen and Rebentisch, 2010a, 2010b). Beauregard (2015), found that “…application 

of the ISO31000 standard risk management process in a case company, generated a lot of semi 

structured data, which surpassed the individual engineer’s ability to make sense of it”. 

Yet there is consensus in much of the literature that best practices exist. Accordingly, there is a 

gap between theory and practice in understanding which practices create value and how 

(Bannerman, 2008; Kutsch et al., 2014; Kutsch and Hall, 2010; Oehmen et al., 2014). The reason 

for the lack of knowledge about this may be due to the prescriptive nature of project risk 

management (Ahlemann et al., 2013). Studies covering the value-creating practices of project risk 

management often do not provide any detailed or contextual information of the conditions under 

which project risk management creates value (Willumsen et al. 2019). However, the project and 

organizational context influence the need for and perception of those project risk management 

practices and tools (Besner and Hobbs, 2012). Nonetheless, the studies of best practices are based 

on the (potentially incorrect) assumption that it is possible to aggregate and identify particular 

universal “best practices” and principles, separate from the context (Willumsen et al. 2019). The 

studies that do address the value creation of project risk management cover different aspects and 

use different methods. Within these studies, most importantly two categories emerge – those that 

investigate objectively measurable value creation and those that study perception of value creation. 

The described gaps create challenges for anyone designing risk management systems.  
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2.3 Lean Thinking in Engineering 

Lean is often attributed to the Toyota Production System which originated with the Toyota Motor 

Corporation. The Toyota Production System was a response to the current industrial challenges in 

japan and argued to be an alternative to traditional mass production (Holweg, 2007; Womack et 

al., 2003). Some authors trace the origin of Lean back to the Toyoda Company (predecessor to 

Toyota) which made looms. Toyoda perfected the automatic loom in the early 1900’s. Removal of 

waste and continuous process improvement in order to optimize efficiency and effectiveness was 

part of Toyoda’s way of working early on. The emergence of Lean thinking is argued both as 

having roots in the Toyota or as a more general convergence in the Japanese industrial society as 

a response to the post-war conditions of scarcity following the Second World War (Jørgensen, 

2006). 

In 1988 Taiichi Ohno (Ohno, 1988), published a book entitled the Toyota Production System 

detailing much about the system including seven types of waste. But it was not until 1990 that the 

term Lean was made famous by Womack et al., (1990). Lean rose to fame during the 90’s and 

became one of the big management trends (Jørgensen, 2006). Womack et al., (1990) presented 

Lean as the means Toyota had used to revolutionize car manufacturing. Through Lean, one was 

able to do more, with less (Womack et al., 1990). 

 

Defining Lean thinking 

There are many different interpretations of Lean, which means that people have different 

connotations of what it means. Lean has been seen as a crucial improvement philosophy with value 

creation as the corner stone. A focus on value for the customer and removal of waste is part of the 

first reifications of Lean (Ohno, 1988; Womack et al., 2003, 1990) However, some has a negative 

perception of lean, in part because the term was used as a label for cost-cutting exercises (Benders, 

2000, 1999)..  

The explicit specification of procedures are often associated with Lean, but Ohno (1988) believed 

that part of it was to remain implicit as over-formalization could impede continuous improvement. 

Standardization was favored, however, Ohno (1988) found that explicated and documented 

procedures were not as likely to be questioned.  

Lean thinking was originally defined as a tool “for creating value while eliminating waste in any 

organization” (Womack and Jones, 2003, p.8). Lean thinking has been defined in different ways 

over the years, even by the authors who coined the term, James Womack and Daniel Jones. Lean 

thinking is a set of principles that the two authors derived from their study of the Toyota production 

system (Womack and Jones, 1996). One such definition is expressed through five key principles: 

Value, value stream, flow, pull, perfection (see section 2.3) (this is the definition which is utilized 

in this thesis). Womack and Jones characterized “Lean thinking” as a thinking process used to 

create value following these key principles. Jones later defined Lean Thinking as follows: “Lean 

thinking and practice are generic versions of the Toyota Production System (TPS) and the Toyota 

Way management system.” (Jones, 2014). According to Jørgensen (2006), there is no universal 

agreed upon definition of Lean. Benders (1999) argue that Lean is a prescriptive vision of 

http://www.toyota-global.com/company/vision_philosophy/toyota_production_system/
http://www.toyota-global.com/company/history_of_toyota/75years/data/conditions/philosophy/toyotaway2001.html
http://www.toyota-global.com/company/history_of_toyota/75years/data/conditions/philosophy/toyotaway2001.html
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organizational design based on a codified body of knowledge from practice which leaves room for 

interpretation. Accordign to Kieser (1997) and Benders and van Bijsterveld (2000) it was in part 

this room for interpretation that enabled Leans rise to fame.  

Even though there are different versions of Lean there are common characteristics which cuts 

across. These include: a focus on customer value, elimination of waste in the value stream, 

management of demand from a customer perspective (pull), a focus on processes and flows when 

optimizing, an application of a systems perspectives in addressing waste and continuous 

improvement (Jørgensen, 2006). These aspects are all covered by the 5 core principles of Lean 

thinking as described in section (2.3). In addition, more recent definitions of Lean thinking include 

people orientation as a core principle (Oehmen and Rebentisch, 2010).  

Lean thinking exhibit elements of a theory as it presents a causal relationship between its principles 

and the outcome of reduced waste and increased value creation, yet it falls short on other aspects 

such as justifying the selection of factors and the boundaries of generalizability are unclear 

(Koskela, 2004). According to Radnor and Osborne (2013), Lean is rather a set of tools. Liker 

(2004) and Piercy and Rich (2009) identifies lean as a consistent way of thinking and an 

improvement philosophy. Lean can be viewed as a collection of improvement principles and tools. 

Many of the aspects of lean such as a focus on value and process mapping exist in other 

improvement approaches (Ouden, 2012). Process mapping and considering value and removing 

non-value-adding (wasteful) activities are present in many design approaches (Ulrich and 

Eppinger, 2012), yet Lean thinking encompasses much more than for example process mapping. 

Lean incorporates aspects of user-oriented design as the philosophy is to tailor the tools to the 

people’s needs (Welo, 2011).  

Lean thinking faces limitations for example in terms of definitions and theoretical underpinnings. 

For example, the concepts of waste and value has limitations in their definitions and in terms of 

completeness. However, Lean provides a strong focus on important factors such as value creation 

and employing a systems perspective on how value is created (value stream) as well as the removal 

of non-value adding activities. Lean provide an exhaustive mature foundation, and some argue that 

Lean has been an important improvement philosophy in practice (Corbett, 2007; Jørgensen, 2006; 

Piercy and Rich, 2009), while others argue that Lean is difficult to sustain (Schonberger, 2005). 

Lean is not readily applicable to other domains than manufacturing. It is important to tailor Lean 

thinking to the domain it is to be applied to by considering the underlying logic and theories of 

that domain (Radnor and Osborne, 2013).  

 

Lean thinking and the six principles 

As discussed in section one, Lean thinking represent one way to address the (re)design of processes 

with regard to efficiency and effectiveness while remaining close to practice. Lean has been highly 

successful in designing efficient and effective processes (Womack, 1990; Rossi et al., 2017). At 

its core, this comprises a holistic process design philosophy taking value creation and tailoring to 

the needs of practice into account as well as the removal of waste. As such, it represents a suitable 

choice for addressing the challenges with risk management. Lean has been beneficial in a number 
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of contexts (Mascitelli, 2012; Rother and Shook, 2003; Womack et al., 2003). Lean is an 

improvement philosophy that among other things, deals with waste, value and people (Womack et 

al. 1990). The advantage of the Lean Thinking perspective is that it provides a structured way of 

assessing ‘wasteful’ activities, while at the same time encouraging a focus on how to increase 

value delivery (Liker, 2004; Womack et al., 2003). We present a brief recapitulation of the lean 

thinking definition chosen for this thesis before applying it to risk management in chapter 4. After 

the initial success of lean production (Womack et al. 1990), general principles of "lean thinking" 

was developed (Liker, 2004; Womack et al., 1990). Lean thinking was subsequently applied to a 

wide range of practices, including product development (Murman et al., 2002; Oehmen, 2012a; 

Oppenheim, 2011; Rossi et al., 2017; Ward and Sobek, 2014) (Murman 2002; Ward 2014; 

Reinertsen 2009; Oppenheim 2011; Oehmen et al. 2012b; Rossi et al. 2017). 

Lean thinking, fundamentally, is a philosophy of improving effectiveness, efficiency, and 

organizational culture. Authors operationalize lean thinking through general organizational, 

management and leadership approaches supported by various combinations of method toolboxes 

and process frameworks. First and foremost, Lean places a focus on creating value for the customer 

(Womack et al., 2003). 

According to Womack et al. (2003), Lean can be summarized in five key principles. We have 

added people orientation as a sixth key principles as it is a foundational and underlying implicit 

principle in lean (Oehmen, 2012). The overview is given based on application of the principles in 

lean thinking and lean product development (Oehmen, 2012a; Oppenheim, 2011; Rossi et al., 

2017; Welo, 2011). 

2.3.1 Lean Thinking Principle 1: Value 

Lean begins and ends with a focus on value for the customer. It involves what the customer needs 

and is willing to pay for. As the research on lean thinking has progressed and it has moved into 

domains beyond car production, the customer concept has been expanded to encompass both 

external and internal customers. The external customer is the one who is willing to pay for the 

good or service, and is ultimately the one who defines the value. Internal customers can be anyone 

inside the company who utilizes the output of an activity. In both cases, the customer stakeholder 

is the one who defines what constitutes value (Olsen and Welo, 2011). Clarifying the value 

represents the starting point and most central principle of lean thinking, and is considered the first 

principle by Womack and Jones (2003). In lean, it is how the customer perceive value which is 

important. Yet, it is often a challenge for organizations to ‘get the value right’ because the value 

creation might involve many different actors who has their own definition of what value is 

important. Typically the value defined by an actor is related to their own needs and this might lead 

to conflicting perspectives regarding what value to provide (Womack et al., 2003).  

Value in lean concerns delivering what is needed by the end customer. In manufacturing this end 

customer was relatively straight forward to identify, however, when moving from manufacturing 

to the information/service/process domain, the customer becomes less straight forward to identify, 

and multiple customers may exist. Lean assumes a holistic view regarding value and promotes 
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understanding the entire value chain, thus understanding how to make the ‘right’ thing in the ‘right’ 

way. This includes understanding the value of an activity and of the project as a whole. However, 

the objectives that form the basis for a customer value perspective might change over time and this 

is important to take into account. Tensions can arise between snapshots of the value, and its 

evolution over time and because it is in flux, there is a trade-off in the precision with which the 

value can be articulated. The value principle in lean concerns the content aspect of value creation 

(Lepak et al., 2007), i.e. what is considered to be of value and articulating the value for 

stakeholders.  

When lean thinking was transferred to the product development domain, McManus (2005) argued 

that a task can create value in multiple ways and that there are multiple aspects of value. Aspects 

of value touch on creating value for different outcomes, including project outputs, organizational 

processes and personal outcomes (McManus, 2005). The key stakeholders’ expectations to the 

process and its outputs need to be identified because they partly determine the value. When a 

process step contributes to ‘enabling other tasks, ‘definition of processes to deliver project’ or 

‘facilitating communication’, a process step creates value for organizational outcomes and 

processes. When a process step contributes to the definition of the end product with the desired 

functional performance, it contributes to creating value for the product’s performance. Thus, 

process steps can create value in multiple ways, and there are multiple stakeholders that may have 

differing understandings of what value is. The value considered to be important will vary according 

to contexts and so, the objective of the process improvement will vary as well. The key objectives 

of optimizing processes through lean are to make them effective, i.e. value adding for stakeholders, 

and efficient, i.e. maximize value generation with minimal resource utilization while keeping the 

end customer as the focus of value creation. 

In this thesis we consider value as a question of worth, and intimately linked with the divergent 

perception of project success (Kreiner, 2014; Laursen and Svejvig, 2016). Stakeholders within 

project risk management can have different perceptions of which outcomes – project, strategic, or 

personal – are important (Krane et al., 2012), as well as what type of value is important (Ouden, 

2016).  

2.3.2 Lean Thinking Principle 2: Value Stream 

The value stream in lean thinking concerns the process of value creation, i.e. how the value is 

created. To understand the process of value creation, all the activities and actions which are 

involved in a particular value delivery, such as a good or a service are mapped and to represent the 

value stream of that particular good or service. The purpose of mapping the value stream is to 

identify waste and potential to improve the process of value creation. The activities in an optimized 

value stream should have a continuous flow without interruption. Part of mapping and 

understanding the value stream, is identifying non-value adding activities, i.e. waste. Lean thinking 

considers two types of waste. 1. The completely non-value adding activities, 2. Necessary non-

value adding activities, such as enablers of other processes.  
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Originally in lean thinking for production, the value stream was comprised of material flow 

(Womack and Jones, 1990). In lean thinking as applied to product development it is instead 

considered as information flows and process steps (McManus, 2005; Oehmen, 2012a). The 

literature about lean product development conceptualizes the value stream in differing ways and 

highlights different types of information flows, each leading to different resolutions and foci in the 

mapping. Typically decision making points are mapped as part of the value stream, and the 

activities are mapped from beginning to end. A value stream also means understanding 

interdependencies. In projects, it is also information which is being created, transferred and 

transformed to add value. Moving from material flow to information flow in terms of value stream 

creates a number of challenges. The flow of information for instance is more difficult to follow 

and map than the flow of a physical product.  

Typically the activities which are part of an information value stream adds value by creating 

knowledge which is useful in delivering the customer value. The information flow consist of 

knowledge created by different tasks, “which flows to other tasks (e.g. design, analysis, test, 

review, decision, or integration) for subsequent value adding.” (Oehmen, 2012a). According to 

lean thinking, the value stream should integrate the activities in a coherent manner to avoid 

backflow or stopping which brings us to the next core principle of flow. 

2.3.3 Lean Thinking Principle 3: Flow  

The principle of flow involves avoiding interruptions and having a continuous execution of tasks. 

This requires creating a meaningful coherent network of activities centered on value delivery. The 

optimization of flow is anchored at the value creation and thus focus on relevant activities for the 

sake of creating value without promoting or enforcing a specific company policy or process. A 

‘lean execution’ minimizes the use of resources thus enhancing value creation as much as possible 

by bringing together value adding activities in a seamless flow. Part of optimizing flow is running 

activities in parallel when possible. Iterations are part of projects and they are often needed to 

address problems. In lean these iterations should be minimized or carried out as early as possible 

to minimize potential waste of iterating after a lot of resources have been spent. It can be efficient 

to adopting a prototyping approach of ‘fail early and fail often’ and a mindset of front-loading 

during the early stages of a project. Part of optimizing such iterations can be through knowledge 

reuse and modularity. In engineering projects iterations are at the heart of development efforts and 

is key in addressing technical problems. However, they should be minimized when possible as 

they can decrease efficiency, particularly when they are unnecessary or unplanned (Oehmen, 

2012a). Flow is about maximizing and facilitating the overall value creation – for example related 

to multidisciplinary iterations where different functions can have different priorities/value 

perspectives. Flow is about optimizing execution for best possible value creation both in terms of 

value output and process. Flow is concerned with smooth execution of the value stream but not 

about having the ‘right’ value stream. Doing the wrong thing more efficient is waste. This is where 

the pull principle comes in (Womack et al., 2003). Flow and pull are connected. It is the principle 

of pull which enables the effective connections in a complex value stream.  
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2.3.4 Lean Thinking Principle 4: Pull  

The concept of pull is opposite to the batch thinking principle of producing and then storing. Rather 

than producing in advance, the principle of pull states to wait until the customer asks for it. It is 

about making what is needed, when it is needed, also known as Just-in-Time delivery.  

When an organization learns to ‘pull’ value through the system, it can become possible to respond 

almost ‘instantly’ to customer requests (Womack et al., 2003). The importance of pull is important 

in creating value. For example, if information producing tasks are completed too early, the 

information produced can lose relevance and become obsolete. Therefore activities should be 

completed when then internal customers need the output of the activity (Oehmen 2012). The pull 

principle also serves as a way to understand the relevance of a task. If no internal or external 

stakeholder requests the task, then why is it there? (Womack et al., 2003). Activities in a lean 

process should be clearly justified through a need of an internal or external stakeholder (Liker, 

2004). Expectations and needs should be discussed and explicated so they can be used to 

coordinate activities and evaluate their content. Yet, pull is ultimately about balance, because too 

many requests too fast can also produces issues. Similarly with changes. It is highly relevant to 

incorporate changing customer requirements, however, the speed at which these can be 

incorporated should not be so high it compromises the system itself. The key is to design a system 

which enables the customer to pull value from its source. 

Getting the key lean principles right is not an easy task, and it is not a task that is completed in one 

go. Rather, iterations are needed to continuously optimize. This brings us to the next key principle 

in lean thinking – striving for perfection through continuous optimization.  

2.3.5 Lean Thinking Principle 5: Perfection  

Pursuing perfection in lean is about continuous improvement. The purpose is to increase the 

effectiveness and efficiency of value creation as well as the conditions under which it is created. – 

Ultimately benefitting both the end customer and the working environment in the process. 

Perfection in lean can refer to addressing both incremental and radical improvements (Womack 

and Jones, 2003). Both paths to improvement can be present, and what is needed in a specific case 

can differ, but they are often needed in an organization. Perfection typically happens in cycles 

where the activities and their order are modified, redefined and optimized. Striving towards 

perfection means improving a process by reducing waste and/or improving the value creation. 

Perfection is about getting the first 4 principles of lean to work together, in cycles of improvement 

(Womack and Jones, 2003). One example of a perfection cycle is when value stream mapping is 

applied to a process and it is redesigned with incremental or radical changes. However, perfection 

can also be achieved through smaller incremental improvement cycles where the process is 

reshaped/improved according to the previous principles. Efforts regarding perfection must be 

aimed at increasing the value delivery for the end customer because otherwise it can cause waste 

such as overproduction or over processing. Improvements for internal customers must be made 

with a holistic perspective, thus relating and balancing such improvement with generating value 
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for the end customer, i.e. the overall value or benefit. Perfection cycles are not without cost in 

terms of resources, and thus must be implemented with their resources consumption in mind. Part 

of the perfection principle, is to make imperfections visible so they can be addressed. At the core 

of the perfection principle is to teach managers to ‘see’ the value stream so they can rethink and 

reshape the value stream. Perfection is about making imperfections visible and enabling 

prioritization of which to address and lean advocates addressing the biggest issues first.  

In order to identify imperfections a company must solicit the assistance of employees as these are 

often the closest to the issues. This is one of the reasons why people are central to lean thinking. 

Which brings us to the 6th principle: People orientation.  

2.3.6 Lean Thinking Principle 6: People orientation 

People orientation was in the early and original lean work an underlying theme of lean (Womack 

et al., 1990). In the later adoptions related to projects it was adopted as a sixth principle (Oehmen, 

2012a). This is because people are central to lean. The lean thinking approach understands that 

people’s wellbeing and joy of working can increase productivity. When activities have certain 

characteristics, the people can become highly engaged to the point where they lose track of time 

and display extreme focus. These characteristics include that activities with clear objectives, which 

require their focus, are a fit for their skill level, is not interrupted and represents a challenge where 

progress can be observed (Womack and Jones, 2003). A lean organization enables people to speak 

up when they identify problems and improvement potential in an open and honest way. Lean 

thinking is about creating a culture where it is possible to do this without out fear of repercussions 

or threatening their own livelihood. The basic idea in lean is to create a beneficial working 

environment in terms of problem solving and wellbeing. Employees are encouraged and 

empowered to solve problems but also to bring them to a plenum discussion. In terms of problem 

solving and focus, a lean thinking organizations identifies problems in the system and how to better 

them, rather than the individual who brings up the problems, i.e. ‘don’t shoot the messenger’ 

(Oehmen, 2012a). A key part of establishing lean thinking in practice is the creation of a supportive 

culture where respect and trust as well as open and honest communication form the basis of 

relationships between stakeholders.  

2.3.7 Waste 

Waste is a central theme in Lean thinking, and part of optimizing the value stream. By removing 

waste a process can become both more effective and efficient (Womack and Jones, 2003). The 

concept of waste was originally conceived to optimize production processes (Womack and Jones, 

2002) but later it has applied to a wide range of organizational processes, including product 

development projects (Kato, 2005). It represents a way to identify barriers to effectiveness and 

efficiency. Minimizing waste is at the heart of Lean Thinking (Womack et al. 1990), and some 

argue that Lean is fundamentally (and primarily) about removing waste. However, this perspective 

led to the ‘bad reputation’ of lean as a cost-cutting framework (Womack et al., 2003). Removing 
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waste is only part of lean, though it is a central concept, and it is a misunderstanding to apply it in 

isolation. The concept of non-value adding processes, i.e. “waste”, has been extensively studied 

and is a well-established concept (Rossi et al., 2017; Slack, 1999; Womack et al., 1990). In lean 

production, waste was described as waiting time. In lean product development, it was described as 

lack of value for the end customer. In chapter 6, we discuss and develop the concept of waste in 

project risk management. Multiple definitions of waste exist in lean literature. The concept of 

waste is further explored in chapter 6. 

2.3.8 Current Status of Lean Thinking in Risk Management 

Before conceptualizing lean risk management in (chapter 4) we review the literature for previous 

conceptualizations of lean risk management.  

Seddigh & Alimohamadi (2009) argue that lean risk management is about reducing waste in the 

risk management process, by applying the general lean best practices and tools to risk management 

and that such an approach would be highly beneficial if operationalized. Beauregard (2015) 

presents lean risk management as a supplement to ISO31000 consisting of a data driven risk 

management and a ‘lean risk management’ approach to reduce uncertain events early in a product 

development project. Beauregard (2015) advocate benefits of frontloading risk management using 

a ‘lean risk management’ metric of surprises and datamining. Poblete et al. (2012) proposes to 

apply the principle of flow combined with theory of constraints to achieve a lean risk management. 

According to Bollinger (2010), lean risk management is “a combination of tightly estimating, 

optimal buffers and squeezing more of what can be ascertained from project current and historical 

information”. According to Bollinger (2010) lean risk management is about integrating the risk 

management into regular project activities. Lean risk management is adaptive and recognizes that 

probabilities and impact of risk changes over time. Learning and front-loading is encouraged and 

a new way of calculating ‘buffers’ on activities is demonstrated (Bollinger 2010).              

The literature shows that there have only been superficial and insular attempts of introducing 

aspects of lean thinking into project risk management. The existing literature fails to develop a 

coherent conceptual model of what lean risk management is (or could be), and instead focuses on 

applying a seemingly random subset of lean-inspired methods. A potential in applying some form 

of lean thinking to the process of risk management have been identified, but lean is a broad concept 

and the various efforts are scattered in different directions without addressing the core of lean 

thinking, i.e. the lean thinking principles outlined in section 2.3.   
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2.4 Design thinking approach – Conceptualizing lean risk 

management principles 

This thesis touches on design in two ways:  

1. Using a design research approach (DRM) to conceptualize lean risk management 

principles, as depicted in Figure 3 (as discussed in chapters 4, 5, 6 and 7). 

2. Lean risk management as a framework for (re)designing risk management systems, as 

discussed in chapters 7-11. x 

 

In order to conceptualize what lean risk management is we employ a design thinking approach as 

expressed through the use of DRM (discussed in chapter 3). DRM enables descriptive and 

prescriptive iterations which we used as our approach to define what the lean thinking principles 

mean within risk management. For example the value principle is first conceived on a conceptual 

level in chapter 4, then further explored through descriptive and prescriptive cycles in chapter 5-

8. 

Lean thinking essentially involves a recipe for (re)designing processes (Womack and Jones, 2003) 

but lean thinking has not been applied to project risk management. Therefore we need a method to 

understand what the current state of these principles are in the field and what ‘lean risk 

management’ potentially means. We need to ‘design’ i.e. conceptualize lean risk management, as 

discussed in chapters 4-8. 

To assist the design of lean risk management systems, we must utilize a method to understand the 

current state of these principles within project risk management and develop, and refine them if 

needed. The DRM represents a method to first understand the current state (descriptive study) and 

then propose a support (knowledge, tools, models, processes, ect.) to improve the situation (see 

section 3 and Blessing and Chakrabarti, 2009.  

 

By way of lean thinking, we incorporate design cycles into the risk management, because lean 

encourages problem identification and synthesis (Andreasen et al., 2015; Womack et al., 2003) of 

solutions. For example as discussed in chapter 7, about risk value stream mapping. We incorporate 

elements co-creation (Holtzblatt and Beyer, 1998; Reason and Bradbury, 2006) aspects by using 

lean risk management as a way to co-create the specific and contextualized risk management 

practices and their value creation. For example as addressed by research question 2 with regard to 

stakeholder value perceptions (further explored in chapter 5 about value creation).  

 

The design research methodology is how we articulate the problem solving philosophy of design 

thinking; we first grasp the current state (descriptive knowledge), then generate alternative ideas 

of what to do (prescriptive knowledge). In this thesis the design thinking problem solving approach 

is expressed through the DRM (see section 3.3).  
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 Research Methods 

This section first introduces the research questions and thesis structure and followed by the 

research approach and design.  

3.1 Research questions 

To guide and structure the research process, a number of research questions were formulated. The 

first question (RQ1) was formulated at the onset of the project (chapter 4). The remaining research 

questions were formulated in an iterative manner during the research, and they reflect intricacies 

of lean thinking such as related to core principles. During the research clarification we decided to 

investigate the basic lean thinking principles as outlined in the theoretical background. The 

research question about value and value stream (RQ2 and RQ4) were coined in the research 

clarification, yet, they were adjusted as we learned more for example about gaps related to 

perception of stakeholders and value creation (chapter 5 and 7, paper 2 and 4). The research 

questions about waste (RQ3 and RQ3.1) emerged from researching the value stream, and they 

were added because we discovered a gap and a topic which warranted further attention. The 

research question concerning the actuality of risk management (RQ5) resulted from the previous 

studies (chapter 8, paper 5). The research question formulation process was ongoing throughout 

the process, for example as we learned more about the current state of knowledge and collected 

empirical data.  

The main problem this research addresses (as outlined in section 1) is the apparent lack of an 

efficient, effective, value adding risk management in projects. Our hypothesis is that one way to 

address this problem is to apply lean thinking to risk management. The first research question is 

therefore: 

 

RQ1: Is it conceptually sound to improve risk management by applying Lean thinking to 

it and if yes, what avenues for research into project risk management does it open? 

 

A number of additional research questions follow from work done to answer research question 1 

(Willumsen et al., 2017). Value, waste and value stream are three central concepts of lean thinking 

- we therefore investigate these in depth through research questions 2-4: 

 

RQ2: How do stakeholders perceive project risk management to create value? 

 

RQ3.1: What are the types of waste that occur in project risk management? 

RQ3.2: Why is waste perceived to occur in project risk management? 

 

RQ4: How can value stream mapping be applied to project risk management? 
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The work on research question 2-4 showed that most research was not focused on studying practice 

utilizing practice based research strategies such as actuality research. We became aware of a need 

to investigate further the actuality of project risk management and the state of actuality research 

within the field. 

 

RQ5.1 How is the actuality of project risk management reflected in the current state-of-

the-art research? 

RQ5.2: How do project stakeholders perceive risks to be managed in practice? 

 

3.2 Thesis structure 

The thesis is an article-based thesis. Therefore the thesis provides a summary of contributions from 

the papers. The objective of an article based thesis is to present summaries of results and 

contributions based on the content of the articles. The content is based on the articles,the content 

of the articles is copy pasted and edited for readability and coherence, and at points updated to 

reflect research findings that emerged after a paper was published (noted in the respecitve 

sections). The papers are attached in the appendix (chapter 13). Five papers have been appended 

to the thesis (see below). We intended to create a stand-alone narrative from these publications but 

supplemental material is also available in, presentations, book chapters and booklets which were 

published/submitted articles during the thesis (see list of publications in the introduction, section 

1). The thesis consist of 13 chapters. The first part (chapter 1-3) deals with the foundations of the 

research and the approaches applied. The second part (chapter 4-8) present the results and 

contributions. The third part (chapter 9-10) presents reflections and over all concluding remarks 

(Figure 6). 

 

 
 

Figure 6: Overview of thesis 
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List of appended papers:  

 

Paper 1 (chapter 4) 

Applying lean thinking to risk management in product development* 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Rossi, Monica ; Welo, Torgeir 

part of: DS 87-2 Proceedings of the 21st International Conference on Engineering Design (ICED 17) Vol 2: Design Processes, 

Design Organisation and Management, pages: 269-278, 2017, Design Society 

Type: Article in proceedings (Peer reviewed) 

Status: Published     |    Year: 2017 

https://backend.orbit.dtu.dk/ws/portalfiles/portal/137975680/DS87_Vol2_DesProc_DesOrg_219.pdf 

 

Paper 2 (chapter 5) 

Value creation through project risk management* 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Stingl, Verena ; Geraldi, Joana 

in: International Journal of Project Management, vol: 37, issue: 5, pages: 731-749 

Type: Journal article (Peer reviewed) / BFI-level 2 

Status: Published     |    Year: 2019     |    DOI: https://doi.org/10.1016/j.ijproman.2019.01.007 

 

Paper 3 (chapter 6) 

Non-value adding project risk management: A lean thinking perspective* 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Rossi, Monica; Welo, Torgeir; Kool, Rick 

in: International Journal of Project Management 

Type: Journal article 

Status: Submitted 

 

Paper 4 (chapter 7) 

Designing risk management: applying value stream mapping to risk management* 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Rossi, Monica 

part of: Proceedings of 22nd International Conference on Engineering Design (ICED19), pages: 2229-2238, 2019 

Presented at: 22nd International Conference on Engineering Design (ICED19) 

Type: Article in proceedings (Peer reviewed) 

Status: Published     |    Year: 2019     |    DOI: https://doi.org/10.1017/dsi.2019.229 

 

Paper 5 (chapter 8) 

You cannot, not manage risk: The actuality of managing risk in projects* 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Selim, Hani 

In: International Journal of Project Management  

Type: Journal article 

Status: Submitted 
 

This is an article based thesis. The content of papers 1-5 were used in edited form in chapters 4-8 

as shown in Figure 7.  

 

https://orbit.dtu.dk/en/publications/applying-lean-thinking-to-risk-management-in-product-development(77c41d70-53cd-4353-b630-b9e197b15071).html
https://www.dtu.dk/service/telefonbog/person?id=57116
https://www.dtu.dk/service/telefonbog/person?id=86370
https://backend.orbit.dtu.dk/ws/portalfiles/portal/137975680/DS87_Vol2_DesProc_DesOrg_219.pdf
https://orbit.dtu.dk/en/publications/value-creation-through-project-risk-management(4008a27b-a346-41bc-903f-9621e1b6b7f9).html
https://www.dtu.dk/service/telefonbog/person?id=57116
https://www.dtu.dk/service/telefonbog/person?id=86370
https://www.dtu.dk/service/telefonbog/person?id=110496
https://www.dtu.dk/service/telefonbog/person?id=93685
https://doi.org/10.1016/j.ijproman.2019.01.007
https://orbit.dtu.dk/en/publications/designing-risk-management-applying-value-stream-mapping-to-risk-management(35f078c2-7c1c-4f4f-8bfc-286b502e3e95).html
https://www.dtu.dk/service/telefonbog/person?id=57116
https://www.dtu.dk/service/telefonbog/person?id=86370
https://www.dtu.dk/service/telefonbog/person?id=57116
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Figure 7: Overview of appended papers and the corresponding chapter where their content is utilized 

3.3 Research approach - design research methodology 

The Design Research Method (DRM) is a method of practice based research designed to generate 

knowledge of a situated practical phenomena and extract meta-level knowledge enabling 

prescriptions of how to support future activities of using or establishing improved versions of such 

phenomena (Blessing and Chakrabarti, 2009). 

 

Why apply the Design Research Method? 

The DRM serves as a way to employ both problem based and theory based research (Blessing and 

Chakrabarti, 2009), thus providing an overarching means to attempt to bring together and bridge 

the gap between theory and practice in project risk management. 

DRM provides an overarching approach for practice relevant research. It allows for iterative 

understanding of the problem space and potential solutions (as discussed in section 2.4 and chapter 

1). Additionally, the DRM represents a customizable and adaptable way of conducting research as 

it does not dictate or favor certain methods, rather it advocates using appropriate and suitable 

methods and supports both literature based and empirically based research utilizing different 

methods. DRM supports multidisciplinary research (Blessing and Chakrabarti, 2009). This  is 

highly appropriate for the study of risk management, which is an extremely multidimensional and 

multidisciplinary field (Aven, 2012). As we aim at developing improved understanding and 

support for the design of risk management systems, DRM is a suitable method because it allows 

for both descriptive and prescriptive elements in the research, and this research contain both. The 

descriptive domain is involved in describing what is the current state for example through 

empirical studies or meta studies of empirical evidence (Blessing and Chakrabarti, 2009). We enter 

the prescriptive domain when we start recommending what ‘should’ be done. Prescriptions range 

from prescribing how the knowledge generated should be used to specific tools and frameworks 

(Blessing and Chakrabarti, 2009). Even though it is depicted as such, the DRM is “not a set of 

stages and supporting methods to be executed rigidly and linearly. Multiple iterations within each 

stage and between stages are possible, as well as parallel execution of stages.” (Blessing and 

Chakrabarti, 2009, p. 42). 
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Figure 8: Design Research Methodology stages. Redrawn based on (Blessing 2009). 

3.3.1 An introduction to the DRM stages 

Stage 1: Research clarification 

This is the starting point and anchor of the research. The objective is to gain a basic understanding 

of the research topic and the scope of the project. The stage involves developing the current 

situation and a desired future state. The stage is about identifying goals and developing an 

understanding of the main research problem and research questions. The output of this stage is a 

plan for the research as well as an initial understanding which is utilized in determining the focus 

of the descriptive study (Blessing and Chakrabarti, 2009). For example as in chapter 4.  

 

Stage 2: Descriptive study 1 

The descriptive study one is about obtaining a deeper and detailed understanding of the current 

situation and influencing factors. Part of this stage is about identifying important factors to address 

with regard to following prescriptive stages. What is discovered in this stage should also be 

relevant to evaluating the developed prescriptions (which is part of the purpose of descriptive study 

2). The descriptive study one should provide an understanding of the status quo, i.e. current 

situation, based on theories and models of it. This can be derived from empirical studies, as well 

as meta-reviews of previous empirical evidence (Blessing and Chakrabarti, 2009). For example as 

in section 5.1. 

 

Stage 3: Prescriptive study 1 

In this stage, supportive prescriptions are conceptualized through engaging with the factors 

identified in the descriptive study. The factors which should be addressed and conceptualized in 

the support is part of this stage. A design support can be many things such as, but not limited to; 

knowledge, guidelines, checklist, methods, tools ect., and the goal of a design support is to 

enhance, eliminate or reduce the influence of some of the critical factors found in the descriptive 

study. The support is not necessarily a direct derivative of the prescriptive studies, but rather is a 

design task in itself. The initial prescriptive study covers only the documentation of the support, 
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but more comprehensive prescriptive study can include multiple deliveries where relevant such as: 

An evaluation plan could be outlined for measuring the impact of the support, in terms of its 

functionality, consistency and more; proof of concept, intented impact model, implementation plan 

ect. See Blessing (2009), for detailed overview. For example as in section 5.2. 

 

Stage 4: Descriptive study 2 

The objective of the descriptive study two is to evaluate the developed support. The descriptive 

study 2 starts in the prescriptive study where evaluation is outlined. This is typically through 

empirical studies, which can be of different kinds. The objective is to identify if the actual support 

can be used for the task it is intended and if it has an effect on the factors it was intended to. 

Additional objectives include: to identify if the support has the intended impact; to idetnify 

improvements; to evaluate assumptions in the current situation (Blessing and Chakrabarti, 2009). 

For example as in section 5.3.  

The stages of the DRM are depicted in Figure 9. 

 

 
Figure 9: Stages of the design research method. (Redrawn/adapted from Blessing and Chakrabarti, 2009). 

3.3.2 Research area and focus 

Risk management is a multidisciplinary endeavor. The main focus areas in this research project is 

risk management in engineering projects typically dealing with complex engineering systems. The 

main areas are: Lean thinking, project risk management and engineering projects as depicted in 

section 1.2 and detailed in chapter 2. These are the primary previous bodies of knowledge (BoK) 

that we examine and explore, particularly focused on project risk management. The goal of this 

research is to develop both descriptive elements (the status quo) and prescriptive elements 

(applicable understanding of what could be beneficial to do), and methodological elements to 

support the design of value adding risk management activities/systems. 
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This includes design support for people who do not necessarily see themselves as designers as risk 

management systems often ‘appear’ or are simply ‘set-up’ without extensive conscious design 

efforts (Willumsen et al., 2019a, 2019d). 

3.4 Research design 

This section describes the selected methods applied. It introduces the methods employed to collect, 

analyze and treat the empirical data as well as the rationale behind the choices of methods (Blessing 

and Chakrabarti, 2009).  

Throughout the thesis we employed single method and multi-method approaches in stages based 

on the identified research needs. We used case studies and focus groups for the initial phases of 

explorative research. Case studies are well suited to answer ‘how’ questions and explore 

phenomena which are not well understood. Considering the literature gaps in the area, 

contradicting studies on risk management and lack of practice based knowledge, we employed an 

explorative approach. Following the case studies we conducted more broad interview studies to 

increase validity of the results and scan for additional contextual variation. In the overall research 

approach we utilized case studies and interview studies in order to build frameworks. As the 

research progressed we also included aspects of action research and participatory case study 

because it enables a closer examination of practice (Bryman and Bell, 2015; Holtzblatt and Beyer, 

1998; Reason and Bradbury, 2006). At times we had to adapt the research design along the way 

based on the insights gathered. For example, with RQ2, we first employed an explorative case 

study approach. Following the learnings from the case study we realized we needed to add a second 

study to better grasp the variations we were encountering in the data and examine by asking in 

indirect ways as well as direct. When we initially asked practitioners about the value of risk 

management using direct questions, the answers resembled textbook accounts of risk management 

literature but not what was happening in practice. Therefore we designed a second study where we 

asked both directly and indirectly about the value of risk management, which yielded very different 

answers. 

The following section describes the various methods applied. 

3.4.1 Applied Research Methods 

Literature reviews 

During the research we conducted different types of literature reviews. We utilized critical 

literature review (Bryman and Bell, 2015) to identify gaps as well as contradictions in previous 

studies. Critical literature reviews facilitate a deeper and more structured analysis of sources. As 

part of the critical literature analysis we conducted empirical reviews on various topics for example 

on value creation in project risk management (Willumsen et al., 2019f). We accounted for the 

empirical setting (method of study, context, empirical findings) in order to compare and identify 

literature streams and gaps in previous empirical research.  
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A structured and critical literature review was conducted regarding value and waste in risk 

management (Willumsen et al., 2019f, 2019c). For example in the paper regarding value (paper 2) 

we utilized phrase searching and different permutations of value (benefit*, effective, good, best 

practice, value) and read the abstracts of the papers identified to determine which to include based 

on whether or not the papers studied how project risk management created value. For example, we 

included papers which studied the effect of project risk management on project success, even 

though they did not use the term value. To increase thoroughness of the review, thesis students 

were asked to complete a similar review.  

 

Additionally we conducted a critical literature review in two top journals. We studied the key terms 

“project management” in a top risk management journal (Risk Analysis) and “risk management” 

in a top project management journal (International journal of project management)  in order to 

understand the status of actuality research in project risk management (Willumsen et al., 2019d). 

 

 

Case studies 

Case study research was highly relevant to this research as it enables examining how and why 

questions as well as generating rich empirical data. Case study research is a key element of design 

research as it can provide understanding of real world problems in a situated context. Case study 

research was used in most of the papers in different ways, but primarily exploratory, except 

regarding the validation of the value stream mapping framework (Willumsen et al., 2019a). Case 

studies typically involve a detailed understanding of a situated contextual setting collected over 

time from multiple empirical sources (Yin, 2003). 

 

Interviews 

We utilized interviews throughout the research. We typically conducted semi-structured interviews 

with a checklist of topics and questions to guide the interview (Bryman and Bell, 2015), for 

example as in Willumsen et al, (2019f). We utilized different strategies for fashioning questions 

to incorporate our learnings along the way, for example incorporating both direct and indirect 

questions about the same phenomena, as well as adopting topics and encouraging reflexive 

dialogue.  

 

Action research 

In action research, the researcher takes part in varying degrees in the situations and engages in 

reflexive discussions. The objective is to generate knowledge which is practices based and from 

there build theories and extract results. Action research can enable the identification of research 

trends and enable reflection. Action research is often critizised for being too invovled in practical 

problem solving, but this can be reduced by utilizing a problem and theory based approach to 

problem solving such as abduction (Gioia et al., 2013; Reason and Bradbury, 2006), as we did. In 

this research, elements of action research were used in the identification of waste in risk 

management (Willumsen et al., 2019c) as well as to assist in the characterization of the actuality 
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of the management of risk in case companies for the research on actuality (Willumsen et al., 

2019d). Action research elements were used to get closer to practice and to engage in a co-

production of knowledge about the lived experience of the practitioners, as it requires the 

practitioners to engage in reflections as the knowledge is used in action. 

 

 
Figure 10 Overview of methods applied 

3.4.2 Primary research process used for each research question 

This section details the methods applied for each research question. 

RQ1: Is it conceptually sound to address this problem by applying Lean thinking to risk 

management and if yes, what avenues for research into project risk management does it 

open? (chapter 4) 

In order to conceptualize what lean thinking would equate when applied to risk management, a 

threefold strategy was applied. First, a literature review was carried out on lean principles to 

identify the core principles of lean and create an overview of these. Second, previous accounts of 

the application of lean to risk management was search for in journals, conference proceedings, 

books and the web. Third, a workshop was carried out with two experts in lean thinking and one 

expert in both lean thinking and risk management, over the course of two days in order to outline 

the conceptual elements of lean risk management. Following the workshop, iterations were 

performed through the writing process. The results are presented in the paper Willumsen et al. 

(2017) and in chapter 4.  

 

RQ2: How do stakeholders perceive project risk management to create value? (chapter 5) 

In order to answer the research question, we employed a reflective multi-method approach 

(Bryman and Bell, 2015) in two phases as depicted in Figure 11. The first phase consisted of an 

exploratory case study and focus groups interactions for validation.  
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Figure 11: Research design, RQ2 

 

The objectives of the first phase were to explore the value perceptions of project risk management 

and to develop an empirically grounded sense-making framework (i.e. our distinction between 

how value is created – process - and what is considered to be of value - content), depicted in chapter 

5. In the first phase we aimed to generate a preliminary understanding of the value creation of 

project risk management, that is, of possible constructs and relationships between them. A case 

study was selected for phase 1 as it is well suited to for research questions that address “how” and 

“why” questions (Eisenhardt and Graebner, 2007).  

How stakeholders perceive project risk management as value creating is not well understood as 

highlighted by our literature review (Willumsen et al., 2019f). Therefore, we chose an exploratory 

approach, which is suitable in the early stages of the theory building cycle (Cash, 2018). Semi-

structured interviews served as the primary data source, accompanied by project risk management 

documents, observations of project risk management activities, and evaluation meetings to 

increase the richness of the data.  

However, disagreements and inconclusiveness concerning the value creation of project risk 

management motivated us to perform a second, deeper study (Phase 2) of how stakeholders 

perceive project risk management to create value. We wanted to use a different interview technique 

in Phase 2 because the direct questions about the value of project risk management seemed to 

produce answers about the ideal project risk management, rather than the actuality. We strove for 

triangulation within the interviews by asking questions in multiple ways (Bryman and Bell, 2015). 

We used a technique of asking nondirective and directive questions to provide a stronger 

grounding of theoretical insights and to mitigate biases (Bingham et al., 2007). Phase 2 was carried 

out as an interview study to obtain a broader sample and depict the contextual variation.  

The case study was chosen for several reasons: the company is an industry leader and has 

successfully executed many different projects. It also provided an opportunity to collect 

information about PRM from multiple sources, namely from different stakeholders within the 

company and within a supplier, thereby enabling the researchers to examine different perspectives 
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on PRM, which was crucial to the study. Furthermore, the company is heavily involved in multiple 

aspects of PRM and has both large (>1 billion DKK) and small-scale projects in its portfolio and 

attract experienced project managers. Its industry is highly competitive and profitable, with an 

emphasis on formalized processes around PRM and regulation. The company is involved in high 

and low risk projects, builds large-scale structures and develops products with high quality and 

scheduling demands – and because of this, the management of risk is important to the company. 

The company is project-based, and consider themselves especially reliant on compliance and 

PRM. All of these factors make it a suitable representative case. We used the anthropological 

technique of ‘rolling the snowball’ to sample inside the company, which involves asking 

interviewees about other relevant interview subjects (further detail available in paper 2).  

In the interview study we sampled across industries and companies to gain a broad sample. We 

chose to sample a cross levels in organizations and to roughly achieve equal distribution between 

project management, risk management and upper management. We interviewed stakeholders at 

various levels in several project-based companies from a broad range of engineering industries. 

The sampling strategy was to acquire a wide range of participants. In part, the sampling was driven 

by convenience, as the companies were selected in Denmark. Project stakeholders were contacted 

via email to ask for participation. The 12 project-based companies were selected for their 

experience with projects and project risk management. To gain a breadth of perspectives, we 

interviewed 16 participants in 12 different companies. The participants were risk managers, project 

managers, and upper management. The data was analysed using a thematic approach as suggested 

by Gioia (2013). The interviews were coded using categories of process and content as described 

in section 5.1. 

 

RQ3.1 and 3.2: What are the types of waste that occur in project risk management? Why is 

waste perceived to occur in project risk management?  (chapter 6) 

We employed a multimethod approach to enable a broader understanding of the phenomenon. We 

utilized case studies and action research elements to be able to uncover knowledge about practice. 

The research design is a multi-method approach (Bryman and Bell, 2015) consisting of 2 research 

activities. Activity 1 consist of one focus group  interaction with partipants from broad range of 

companies doing project risk management and 4 case studies (Eisenhardt and Graebner, 2007; Yin, 

1994) in project based companies. Activity 2 consist of a cross sectional interview study in 8 

companies. 

 

https://dtudk-my.sharepoint.com/personal/pwil_win_dtu_dk/Documents/Dokumenter/Waste%20paper%20literature/Waste%20paper%20draft4%20191002%20-%20Comments%20Josef3.docx#_msocom_2
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Figure 12: Research process paper 3 / RQ 3.1 and 3.2 

 

Non-value adding risk management is a complex situated phenomena and therefore a multi-

method approach was suitable (Bryman and Bell, 2015; Cicmil et al., 2006). We utilized an 

inductive-deductive approach. For the inductive part, we used a grounded approach to discover 

examples of non-value adding risk management. For the deductive part we used a coding scheme 

based on concepts from Lean Thinking regarding non-value adding activities also known as waste. 

We selected companies that had identified issues with their project risk management. The 

companies provided an opportunity to do observations, interviews and provided process and risk 

management documentation. We covered various roles within the companies (project managers, 

risk managers, upper management) to acquire rich empirical data. We studied risk management 

documents to identify waste, including guides/process models of risk management and risk 

registers. Additionally we collected observations through observations of risk workshops, through 

meetings about the identified issues with the risk management and by eliciting accounts of day-to-

day actions and activities related to risk management. Our data collectrion draws on 

methodological elements of action research and participatory case studies (Bryman and Bell, 

2015). We employed aspects of action research by investigated issues with the risk management 

and mapping them in a dialogue with the company participants, following a value stream mapping 

approach by (Willumsen et al., 2019) in dialogue with the subjects. In this study, as in the previous 

one, we also used a technique of asking non-directive and directive questions (Bingham et al., 

2007), following a semi-structured approach (Bryman and Bell, 2015) and incorporated reflexive 

interviewing towards the end of the interview. 

We selected companies that had identified issues with their project risk management. The 

companies had offices located in Denmark. The companies provided the opportunity to conduct 

observations, interviews and provided process and risk management documentation. The 

companies were all medium to large project based enterprises involved in engineering. We selected 

medium to large companies that faced challenges regarding risk management. The companies had 

identified a need for improving their risk management and had identified issues with their 

management of risk. Sampling inside the case companies was done through ‘rolling the snowball’ 

(Brymann and bell, 2015) (further detail available in paper 3).  
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The interview study was conducted in eight different companies with 17 participants to explore a 

broader spectrum of contextual variation with regard to waste than was possible with only the case 

studies. This approach provided the means to explore the results beyond the case studies and extend 

the validity of the results. The interviews follow the same interview strategy as in the case studies 

(see section 2.1), except with increased time for reflexive discussion. We sampled across industries 

to obtain a broader sample but remained within the field of engineering, particularly construction 

and product development project based companies. The sample selection was driven by purposive 

sampling (Bryman, 2015) as we interviewed at various levels of management (risk manager, 

project manager, upper management) and different market positions (contractor, engineering 

consultancy, developer, builder), partly by convenience and by the subjects experience with risk 

management.. The interviews were coded following a thematic approach. Both a grounded 

approach of selective open coding (Gioia et al., 2013) and a deductive coding scheme developed 

by translating categories of waste from Lean product development to project risk management. 

The waste categories used to code the interviews are depicted in section 5.1. Risk management can 

fail to create value in many ways, and stakeholders can have very different perceptions of the value 

risk management should create and how it should create it (Willumsen et al., 2019f). Therefore we 

adopted an approach of coding for pure and partial waste, i.e. some activities may be seen as 

wasteful by some stakeholders, and valuable by others. During the case studies the coding scheme 

was tested and different coding categories emerged as we iterated between theory and data as 

proposed by Gioia (2013), particularly we tried different coding schemes for waste as described in 

the literature section.  

 

RQ4: How can value stream mapping be applied to project risk management? (chapter 7) 

The methods applied in the study of value stream within project risk management, were literature 

review, conceptual development and case studies. Three exploratory case studies were carried out 

in companies involved in product development, in order to refine our preliminary literature-based 

risk value stream mapping framework. 

 

A case study approach was selected because the phenomena of tailoring risk management in 

projects is not well understood in practice. Case studies allow for rich understanding of the context 

(Yin, 2003) which is a central part of optimizing and tailoring and thus an appropriate way to 

evaluate the framework. We used the case studies to explore the RVSM concepts conceptualized 

from our literature study and to evaluate the RVSM in an industry context. The companies selected 

had a high need for risk management and ambitions to improve their management of risk, due to 

the volatility of their industry context. The companies had experienced issues that had been traced 

to risk management and were thus suitable cases for studying waste, value and the value stream. 

We initially used a process of grounded coding and abductive reasoning (Gioia et al., 2013) 

iterating with literature on risk management, product development and value stream mapping. We 

utilized multiple types of data in the form of interviews that typically lasted 60 minutes, project 

and risk management documents as well as product development process documentation and 
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observations, workshops and follow-up interviews. Parts of the product development process were 

mapped out in each case based on comparing input from multiple employees, documents and 

observations. Multiple approaches to mapping the processes were tested, as well as multiple 

conceptualizations of what the risk management process was considered to be. The first iterations 

consisted of mapping out formal risk management procedures. Later iterations involved mapping 

out parts of the product development process, decision points and classifying the various process 

elements according to their relation to risk management, and identifying the risk management 

properties of existing product development properties, i.e. informal risk management. Thereafter, 

waste was identified in the process. Finally the RVSM was updated according to accommodate 

the learnings from the case study and the results reported.  

 

RQ5.1 and 5.2: How is the actuality of project risk management reflected in the current 

state-of-the-art research? And How do project stakeholders perceive risks to be managed in 

practice?  (chapter 8) 

For the study of risk management in practice, i.e. the actuality, we employed a multi-method 

approach (Brymann, 2015) consisting of case studies with elements of observation and action 

research and an interview study. We initially utilized case studies as a way to get close to the ‘lived 

experience’ of the practitioners and gain rich empirical data and then used the interview study to 

further explore the insights beyond the case study and add knowledge on potential contextual 

variation. We began the research as case study research and then transitioned into a more 

participatory approach by reflecting with the practitioners on the identified aspects of their 

management of risk after mapping out what served to manage risk in their organization. We then 

conductec an interview study to explore the insights beyond the case study and to allow for more 

diversity and variation in the data.  

 

The data collection consisted of multiple data sources in the form of interviews, project, 

organizational and risk management documents as well as observation in the case studies. We 

utilized multiple ways of asking questions such as directive and non-directive questions (Bryman 

and Bell, 2015). In addition, we utilized a critical reflective interview technique asking participants 

to reflect on what serves to manage risk and discussed observations and preliminary finding with 

participants thus coproducing insights. A sense-making framework was developed (described in 

chapter 8) and was subsequently utilized for coding the data. Additionally we used a mapping 

approach to visualize what served to manage risk in the companies, both explicitly and implicitly 

(Willumsen et al., 2019a). An interview study was conducted in addition, to explore the findings 

beyond the case studies and to cover more contextual variation in what practitioners perceived to 

manage risk in practice. A bigger and broader sample, we reasoned, would provide a more nuanced 

picture of the different perceptions of risk management in practice. We asked interviewees to 

describe specific examples of risk management which they perceived to have gone well and badly, 

thus enabling a description of practice. We then asked them to reflect on what they did to manage 

risk that is not called risk management and to describe the last week step-by-step, specifically what 
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actions they took between Monday and Monday that served to manage risk. The interview included 

a reflective discussion on the points brought up towards the end (Bryman and Bell, 2015; Reason, 

2001). In this way participants provided both what they considered to be risk management but also 

what they considered in practical terms to manage risk. We iterated between theory and data to 

refine the coding scheme described in the literature section (chapter 8). The sense-making 

framework was applied as a coding scheme to sort the identified 1st order codes into 4 categories 

of formal explicit risk management, formal implicit risk management, informal explicit risk 

management and informal implicit risk management. The codes were then compared with formal 

definitions of risk management as provided by the ISO standard (ISO 31000, 2018) as well as the 

different accounts of what manages risk described in the literature section, in (Willumsen et al., 

2019d). 

Two of the case studies were selected based on having identified issues in with their risk 

management process and one on being mature and developed with regard to the risk management 

process. The organizations were selected based on having delivered many projects. The case 

selection was partly based on convenience as they allowed deep access to their internal documents 

and environment, which was crucial to understanding the actuality of managing risk. The 

companies were involved in construction and product development. We selected companies which 

had a history of delivering complex projects as this was important. The data collection was carried 

out over a period of six months in each company. We used multiple data sources in the form of 

interviews, project, organizational and risk management documents as well as observation.  

The interview study was sampled based on purposive sampling. We gathered a sample of project 

stakeholders consisting of project managers, risk managers, team members and upper 

management. We selected a sample based on obtaining different levels of experience with risk 

management and different stakeholder roles at different levels within the companies. We sampled 

across different industries to obtain a broader sample as we were looking for variation. We 

interviewed 10 project stakeholders from six different companies. We initially followed a 

grounded abductive approach (Gioia et al., 2013) of coding statements related to the management 

of risk. Subsequently the sense-making framework described in section 8.1 was used as the coding 

scheme. 

3.5 Research question and contributions overview 

The initial research clarification was published in Paper 1, which provided the direction for further 

research as depicted in Figure 13. The papers 2, 3 and 4 follow directly from paper 1. Paper 5 is 

the result of a combination of discoveries from all the papers. During the research a hypothesis 

emerged about the actuality of risk management and project risk management research. The 

purpose of paper 5 was to explore this hypothesis in depth. Chapters 6 and 8 are a bit extended 

compared to the other chapters because they introduce additional theoretical framing and literature 

base not covered in the theoretical background. 
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Figure 13: Overview of chapters, research questions, papers and phases of the Design Research Methodology 
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 Contribution 1: Applying lean thinking to risk 

management (RQ1) 

 

This chapter presents the initial research clarification for the project. The section investigates the 

application of lean thinking principles to risk management, particularly the principles outlined in 

the theoretical background section (chapter 2). The main research question for this chapter is RQ1: 

Is it conceptually sound to apply lean thinking to risk management?  

The chapter establishes an initial description of the current situation (Literature gap) as well as a 

conceptualization of the desired future (Lean Risk Management). The aim of the chapter is to 

investigate if it is conceptually sound to apply lean thinking, to risk management. 

 

The chapter is based on paper 1 and text has been used and edited throughout the chapter. The 

paper presents additional details. (The following summary is approx. 44% of the length of paper 

1, which it is based on).  

 

 

Key contributions in this chapter 

 

 Presents a conceptualization of 6 lean thinking principles for risk management: value, value 

stream, flow, pull, perfection and people 

 Presents the state of the art in lean project risk management 

 Presents hypothesis’ regarding lean risk management and the use of lean tools such as value 

stream mapping in project risk management 
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Paper 1:  

Applying lean thinking to risk management in product development 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Rossi, Monica ; Welo, Torgeir 

part of: DS 87-2 Proceedings of the 21st International Conference on Engineering Design (ICED 

17) Vol 2: Design Processes, Design Organization and Management, pages: 269-278, 2017, 

Design Society 

 

There is a need to improve risk management in projects, because it can end up as a tick-the-box 

activity, disconnected from the value creation of the engineering tasks (Oehmen et al. 2012a). 

Oehmen et al. (2014) state that the majority (around 70%) of what is generally considered “risk 

management best practice” has no confirmable effect on overall engineering project performance. 

Beauregard (2015) presented a case study where the risk management only identified 20% of the 

initial uncertainties that were later found to influence cost overrun of an engineering project. risk 

management practices are often poorly adopted, lacking and ineffective (Olechowski et al. 2016) 

and according to Hubbard (2009) most risk management methods are flawed in important ways 

and do not appear to ‘work’ or measurably reduce uncertainty. A significant element of 

engineering projects is making decisions in highly uncertain environments with limited 

knowledge, which is why risk management is such an important element. It is a paradox that one 

of the major objectives of engineering projects is to reduce uncertainty or ‘risk’, but risk 

management is often not an integrated, value adding part of the process and the ‘culture’ (Oehmen 

et al. 2014). While the immediate value of risk management can be unclear, the outcome of not 

implementing risk management properly is very clear: Examples include cost overrun, ‘surprises’, 

schedule drift, quality loss etc. risk management are sometimes not aligned with the goals and 

values of the project and does not create value, which is related to the effectiveness and efficiency 

of risk management (Oehmen et al. 2012a). Lean represents a way to address these issues as 

described in the introduction section (chapter 1). The application of lean thinking principles to risk 

management raises a number of questions: What is the value that project risk management can 

create; who are the internal and external customers of the project risk management activities; and 

how can we operationalize an adaptive, integrated approach to project risk management that create 

value and reduce waste?  

 

The methods applied were literature review and workshops with experts for the conceptual 

development. See section 3.4 and (Willumsen et al., 2017). 

4.1 Results of conceptually applying lean thinking principles to 

risk management 

The section provides an interpretation/conceptualization of the six lean principles for risk 

management in engineering projects. The six principles are: value, value stream, flow, pull, 

perfection and people (the background of lean thinking used in the conceptualization is described 

https://orbit.dtu.dk/en/publications/applying-lean-thinking-to-risk-management-in-product-development(77c41d70-53cd-4353-b630-b9e197b15071).html
https://www.dtu.dk/english/service/phonebook/person?id=57116
https://www.dtu.dk/english/service/phonebook/person?id=86370
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in the theoretical background section 2.3). Additionally the section provides an initial collection 

of suggestions for solution principles that lean thinking offers that may support risk management 

in engineering projects. The conceptualization is based first establishing the fundamental 

principles of lean (see section 2.3) and then ideating on what their equivalent would be in risk 

management through workshops with lean thinking experts (see methods section, chapter 3). Our 

conceptualization of lean risk management through the six principles is as follows: 

4.1.1 Lean Risk Management Principle 1: Value 

Lean risk management clearly articulates the underlying value proposition to the internal 

customers of engaging in risk management activities. It clearly identifies who the internal 

customers of the risk management activities are, articulates their key planning and decision making 

situations, and the corresponding need for support in appropriately addressing uncertainties. Lean 

risk management articulates how it supports creating transparency regarding uncertainty, its 

structured reduction, as well as the management of residual uncertainty. As value perspectives can 

change throughout the project lifecycle, it adapts to new requirements. Part of the value provided 

by lean risk management is creating reusable knowledge regarding the most significant 

uncertainties and risk management activities, and knowledge regarding the corresponding 

management activities.  

4.1.2 Lean Risk Management Principle 2: Value Stream 

All risk-related are mapped into a start-to-finish project process, including a mapping of 

dependencies and decision points. During the mapping process, non-value adding risk 

management activities are eliminated (i.e. those not directly fulfilling a demand of an internal 

customer), necessary non-value adding activities are minimized, and the remaining value-adding 

activities enabled to be executed without rework, backflow or interruption. In lean risk 

management, the additional overall waste of "insufficient management of uncertainty" is included. 

Lean risk management seamlessly integrates into the project processes. The value stream 

perspective of lean risk management enables maintaining open solution space until the project is 

finalized.  

4.1.3 Lean Risk Management Principle 3: Barrier free and synchronized 

information flow 

Lean risk management is characterized by a stable, interruption free execution of the risk 

management activities. It makes risk management a natural part of the project management process 

flow, and seeks to avoid unplanned iterations. Lean risk management optimizes the execution of 

relevant risk management activities without enforcing a monolithic risk management process 

where not absolutely necessary. The results produced by the risk management process are used by 

the internal customer immediately in their processes, without rework or reformatting. 
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4.1.4 Lean Risk Management Principle 4: Pull based activation of risk 

management activities 

Lean risk management provides support to the internal customer, JIT, based on the latest available 

information, and exactly when it is needed. It supports a pull approach of providing lean risk 

management services, so internal customers can also receive risk management support services 

outside of planned processes. Available risk management services are clearly structured and 

communicated to potential internal customers and are easily accessible. This includes support 

services to mitigate the occurrence of unexpected risks. 

4.1.5 Lean Risk Management Principle 5: Perfection 

Lean risk management makes imperfections clearly visible on three levels: Imperfections of the 

risk management and monitoring process, imperfections in the identified risk landscape, and 

imperfections in the mitigation activities. It constantly works to identify and improve the most 

relevant imperfections in a continuous organizational learning cycle. It clearly articulates how it 

measures the risk management value add to another process. Lean risk management conceptualizes 

ways to decide how to measure, improve and focus risk management activities. It uses regular and 

open feedback from internal and external customers to adapt the risk management process and 

continually improve its value contribution to the project. Lean risk management creates 

opportunities for employees to qualify themselves to become internal service provides and trainers. 

Lean risk management enables know-how buildup and risk management improvement via an 

internal community of practice.  

4.1.6 Lean Risk Management Principle 6: People 

A lean risk management organization first and foremost respects the individuals and teams of the 

project, and puts their desire to perform professionally first. It takes a point of view as internal 

consultant, supporting engineers and project managers in the execution of their tasks. Lean risk 

management recognizes that it is part of everybody’s job and qualifies everyone to be a risk 

manager over time. The activation and involvement of a wide range of employee is seen as the 

most important enabler to identifying and mitigating risks. The responsibility for risk mitigation 

must go hand in hand with the ability to act. Lean risk management empowers employees to 

identify, assess and mitigate risk through an uncertainty accepting and participatory risk ‘culture’ 

potentially saving projects, the company and even lives. It rewards people that prevent problems 

rather than ‘firefighters’ by avoiding to blame the messenger. It creates an honest, open, balanced 

and trustworthy risk culture. 
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4.2 Summary 

 

 This chapter presented hypothesis’ regarding lean risk management and the use of lean 

tools such as value stream mapping in project risk management 

 

The research generated a number of hypothesis which follows from the application of the lean 

principles, related to the lean tools and approaches. For example regarding value stream mapping. 

Value Stream Mapping can be applied to project risk management. This could yield several 

benefits: 1. The value proposition of risk management activities to internal and external customers 

will be clearly articulated (Value). 2. risk management activities are analysed regarding the value 

contribution and waste component (Value Stream); 3. Integration opportunities for risk 

management and other project processes are uncovered (Flow). 

Additionally the paper puts forth the importance of visual management of risks: Visual 

Management of key risk management processes and outcomes (e.g. risk burndown curves; key 

risk matrices) will contribute to an integrated management and communication approach (Flow), 

as well as enable decision makers to quickly articulate additional information needs (Pull).The 

research also suggest a number of tools that could be beneficial for the design of risk management 

such as value stream mapping.  

 

 This chapter presented the state of the art in lean project risk management 

 

Not much have previously been done to apply lean thinking to risk management. A series of 

different sporadic attempts have been made. Particularly some of the core of lean thinking – value 

creation and the value stream – have not been explored.  

 

 This chapter presented a conceptualization of 6 lean thinking principles: Value, value 

stream, flow, pull, perfection and people 

 

The chapter illustrated the fundamental feasibility to re-conceptualize risk management through a 

lean thinking lens. It demonstrated that it is conceptually sound to apply lean thinking to project 

risk management, and these examples and first solution ideas justify a further investigation. In 

particular, we applied the six lean principles to project risk management, provided illustrative 

examples from practice outlining the challenges that they address, and provided examples of 

adapting existing lean solutions to improve risk management practice. Each principle can 

contribute to solving part of the effectiveness and efficiency challenges that risk management 

faces. Applying lean to risk management uncovered an ‘ideal’ future state of risk management that 

could be applied as a guideline to improve the current state of risk management in a company. 

Perhaps this is the first small step towards a new era of projects that finish closer to schedule and 

uncover less surprises by focusing on risk management through a lean perspective enabling ‘design 

for uncertainty’. Applying lean thinking to project risk management could position risk 
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management as a meaningful integrated part of engineering projects that helps guide innovation 

and though decisions. 

 

The application of lean thinking to risk management in projects suggested a number of areas of 

research. Three of these key areas to be explored further are: 

1. Value creation through project risk management (chapter 5) 

2. Waste in risk management (chapter 6) 

3. Value stream in risk management (chapter 7) 
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 Contribution 2: Value creation through project 

risk management (RQ2) 
 

 
 

This chapter investigates principle 1 of the lean principles in depth (value), specifically the 

intricacies of value creation through project risk management. Creating value is one of the key 

aspects of lean thinking. The primary research question guiding the chapter is: RQ2: How do 

stakeholders perceive project risk management to create value? However, the chapter also covers 

how previous literature has studied value creation in project risk management beyond stakeholder 

perceptions, for example trying to establish a connection between risk management and project 

success. The chapter consist of three main sections: 

1. A review of previous empirical results regarding the value of project risk management 

(descriptive study 1)  

2. A framework of value creation in project risk management which can be utilized in the 

study or design of risk management (prescriptive study 1) 

3. Results of an empirical study (see section 3.4.2) with regard to the framework 

(descriptive study 2) 
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The chapter is based on the paper Willumsen et al. (2019). The content has been used and edited 

down throughout the chapter (the following summary is about 52% the length of the paper it is 

based on). The paper presents additional details and results. 

 

Paper 2:  

Value creation through project risk management 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Stingl, Verena ; Geraldi, Joana 

in: International Journal of Project Management, vol: 37, issue: 5, pages: 731-749 

Type: Journal article (Peer reviewed) 

Status: Published     |    Year: 2019     |    DOI: https://doi.org/10.1016/j.ijproman.2019.01.007 

Full paper available in appendix  
 

The research method applied for this study was literature review as well as a multi-method 

empirical study comprised of one case study and an interview study with 16 participants (See 

section 3.2.1). 

5.1 Current state of empirical research regarding value creating 

practices of project risk management (Descriptive Study 1) 

The descriptive study presents gaps in the literature with regard to the study of how risk 

management creates value. It provides a critical view on the current (lack of) research on the value 

of risk management in projects. 

Our unit of analysis is the value-creating practices of project risk management. Following Lepak 

et al. (2007), value creation is divided into content (what is value) and the process (how this value 

is created). First, we consider “What is value?” as a question of worth, and intimately linked with 

the divergent perception of project success (Kreiner, 2014; Laursen and Svejvig, 2016). 

Stakeholders within project risk management can have different perceptions of which outcomes – 

project, strategic, or personal – are important (Krane et al., 2012). It is common to observe 

divergences in perceptions of outcome value, or project success criteria (Zwikael and Smyrk, 

Key contributions in this chapter 

 

 Portrays a holistic model of value creation through project risk management 

 The findings open up the debate about previously suggested “best practices” in project risk 

management 

 Provides a critical view on current and further research on the actuality of risk management in 

projects 

 Proposes how to understand the value of project risk management through a lens of value 

creation 

 

https://orbit.dtu.dk/en/publications/value-creation-through-project-risk-management(4008a27b-a346-41bc-903f-9621e1b6b7f9).html
https://www.dtu.dk/english/service/phonebook/person?id=57116
https://www.dtu.dk/english/service/phonebook/person?id=86370
https://www.dtu.dk/english/service/phonebook/person?id=110496
https://www.dtu.dk/english/service/phonebook/person?id=93685
https://doi.org/10.1016/j.ijproman.2019.01.007
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2012), and these are likely to have a direct effect on project risk management practice (Lehtiranta, 

2014). 

Second, we consider the question “How is value created?”. On this level, value is the effectiveness 

of employing certain actions to achieve valued goals. As argued above, perceptions of value 

creation can be different, and correspondingly, the way in which various actions are perceived to 

be “effective” in terms of creating this value can be different for every stakeholder and context 

(Ouden, 2012; Shenhar et al., 2001).  

The study of previous empirical contributions regarding value creation in risk management reveal 

significant gaps in the literature: 

a) Previous literature focus on objectivist approaches which leaves out compounding 

factors, stakeholder perspectives and contextual variability. 

b) Stakeholder perceptions of how project risk management practices create value are not 

well accounted for in the literature (Krane et al., 2012; Xia et al., 2018). 

c) There are two major streams of literature regarding “what is the value” of project risk 

management and “how is value created” in project risk management: Firstly, empirical 

studies in which the aim was to objectively define and measure types of value, and 

secondly, research into perceptions of types of value. 

d) Literature focus primarily on identifying ‘universals’ and thus variations in value 

perceptions are not accounted for.  

 
Figure 14: Literature gaps regarding the study of value in project risk management 

There is literature regarding the value of risk management regarding some aspects as depicted in 

Figure 14. However, there are multiple issues with studying project risk management from an 

objectivist point of view. Establishing and providing direct causal links between project risk 

management and project success is problematic for several reasons:  
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a) There is an inherent problem of uncertainty in determining the effect of project risk 

management (Besner and Hobbs, 2012) and uncertainty is inescapable in projects 

(Geraldi et al., 2010).  

b) Given the complexity of project management, it is difficult to know whether project risk 

management activities have influenced the manifestation of uncertainty, or if there are 

other compounding factors (Bannerman, 2008; Besner and Hobbs, 2012). 

c) project risk management adds value indirectly by enabling certain processes in the 

organization (Oehmen et al., 2014) that in turn can influence a project's outcome and 

output, and thus the probability of project success (Besner and Hobbs, 2012) (Figure 15). 

d) Repeatability is difficult because it is not possible to obtain a sample large enough to 

exclude chance, because each project has unique characteristics and is practically 

unrepeatable. 

 

Beyond these challenges, there is also the larger question of how to define and measure project 

success. For example, several studies (see paper 3, (Willumsen et al., 2019f)) do not agree on the 

definition of project success (De Bakker et al., 2012; De Bakker et al., 2011; De Carvalho and 

Rabechini Junior, 2015; Pimchangthong and Boonjing, 2017; Raz et al., 2002; Zwikael and Ahn, 

2011). Furthermore, stakeholders have a relative perception of project outcomes and success 

(Laursen and Svejvig, 2016), making the aggregation of data from different projects and 

stakeholders problematic. 

 
Figure 15: Value creation in project risk management – previous empirical findings (Willumsen et al., 2019f)  

Measuring the value of project risk management becomes problematic because different 

stakeholders have different perceptions of what is important (Krane et al., 2012), and thus what 

value project risk management creates, and should create. One alternative approach, carried out in 

our empirical study, is to extend the understanding of value from an objective one to a perceptual 

one – specifically the perceptions of stakeholders. This present study allows for a wider variety in 

terms of content (what is value) and process (how is value created) and it can illuminate the 

variation that exists in practice, without aggregating in the search for the “best practices”, nor 

diminishing forms of value creation as irrelevant because they do not link to “easily countable” 

measures of success. 

From literature we have assembled a holistic picture of project risk management value creation as 

depicted in Figure 16.  
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Figure 16: Value creation in project risk management (Willumsen et al., 2019) 

5.2 A framework for understanding value creation in project risk 

management (Prescriptive Study 1) 

Based on the descriptive study, we propose to understand the value of project risk management 

through a lens of value creation. The knowledge embedded in the framework can serve as 

prescriptive knowledge in support of research design and design of risk management. This is 

prescriptive for two groups: Researchers and designers.  

Researchers should consider the intricacies of value creation in their research design to address 

validity issues arising from studying part of the value creation without consideration of 

confounding factors. Designers of project risk management should consider what value the project 

risk management system creates for the various stakeholders involved in their particular context. 

We contribute a holistic model of value creation through project risk management which depict 

value creation and thus can serve as supportive knowledge in the study, research design and design 

of project risk management (Figure 17). 

Other studies have generally focused on different aspects of project risk management's value 

creation and have not focused on the value or project risk management in a holistic way. 

Perceptions regarding how value is created, are aggregated in the studies in an attempt to identify 

universal tendencies of best practices and statistical significance; however, as a result, the variation 

and contextual nature of project risk management is lost. In addition, the perception of what 

constitutes best-practice differs in the reported studies as depicted in Figure 17, and elaborated in 

(Willumsen et al., 2019f). 

There is a gap between theory and practice in understanding which practices are perceived to create 

value (Bannerman, 2008; Kutsch et al., 2014; Kutsch and Hall, 2010; Oehmen et al., 2014) due to 

the prescriptive nature of project risk management (Ahlemann et al., 2013). Studies covering the 

value-creating practices of project risk management do not provide any detailed or contextual 

information of the conditions under which project risk management creates value. However, the 

project and organizational context influence the need for and perception of those project risk 

management practices and tools (Besner and Hobbs, 2012). Nonetheless, the studies of best 
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practices are based on the (potentially incorrect) assumption that it is possible to aggregate and 

identify particular universal “best practices” and principles, separate from the context. The studies 

that do address the value creation of project risk management cover different aspects and use 

different methods. The studies on perception cover only a few aspects of the value creation of 

project risk management and none cover variations in perceptions. Yet, subjective perceptions of 

how value is created are likely to equally impact the practice of project risk management. The 

subjective perception of how value is created could provide an explanatory model for the regularly 

reported perceived “failure of project risk management to create value”. When we combine the 

insights from the previous empirical studies we obtain the model depicted in Figure 17 which 

provides an overview of our conclusions from the literature and serves as the prescriptive 

framework which we apply in our second descriptive study. 

 
Figure 17: Value creation of project risk management 

 

The model was evaluated through an interview study to understand the potential variation which 

exist in practice with regard to value creation and to examine if any relationships or variables are 

missing or should be modified in the framework.  

5.3 Results of evaluating the framework: perceptions of project 

risk management value creation (Descriptive Study 2) 

This section presents the results of an empirical study on the variation and contextuality of value 

perceptions in project risk management using the framework presented in previous sections. The 

results reveal that the stakeholders' perceptions of how project risk management creates value 

deviate from normative best practice and previous empirical findings. Creating value through 

project risk management it turns out, is not a straight forward affair. The value creation is highly 

contextual and affected by objectives which are considered important in the local context and 

stakeholder value perceptions influence the perceived value creation of risk management practices. 

The value creation in project risk management basically follows the model, with one 

addition/change which is discussed towards the end of this section – that the content which is 

perceived to be important affect the perceived effectiveness of the risk management practice. 
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Additionally, the results show that it can be value creating to go against best practice under certain 

circumstances. 

The following present the results regarding the interviewees’ perceptions of value-creating 

practices of project risk management. In some instances, the stakeholders perceived project risk 

management created value by doing the opposite of what normative practice suggests: for instance, 

a risk manager described how he was hiding risks to win a tender, thus going against the normative 

best practice of creating transparency, in order to protect a strategic benefit. Table 2 summarizes 

our findings regarding deviations from normative practice. 

 

Table 2: Perceptions of how value is created and deviations from normative practice*. (Willumsen et al., 2019f). 

Observed deviations from normative best practice 

Process category 

(Sub section 4.1-

4-5 in paper3) 

  

Empirical results Illustrative quotes Normative 

standards (N) 

Previous studies 

(P)* 

Transparency – 

high or low 

  

 

Some interviewees 

perceived 

transparency to 

create value while 

others perceived it 

to do the opposite 

"the project was 

decided within 10 

million so if I had put 

these extra risks on, 

we wouldn't have 

won the tender" 

"I would rather take the 

risk that we have to go 

back here [not pass a 

milestone] and be open 

[about risk exposure] than 

potentially delaying the 

whole […] plan" 

Transparency is 

beneficial (N,P) 

Reporting vs. ad 

hoc dialogue 

  

 

Some interviewees 

perceived that 

reporting takes away 

time from the 

project work, and 

others consider it 

essential 

"Much reporting 

would take time away 

from engaging with 

engineers" - "and they 

are usually the ones 

who know where the 

major risks are" 

"We are in the medical 

field so it is important to 

document so we can trace 

in case something goes 

wrong" 

Reporting is 

beneficial 

(N, P) 

Standardization 

vs. flexibility 

  

 

Some participants 

perceived 

standardization to be 

beneficial and others 

not 

"when you put things 

into these standard 

templates, then the 

other project 

manager, the senior 

upper management 

and so on, knows 

what to look for. And 

that gives them a 

better opportunity be 

supportive " 

“if the [project risk 

management] setup had 

been too hierarchal where 

I’d have to go to my boss 

who had to go to another 

boss and so on, and the 

time would have been 

wasted", [We would] 

maybe not even have had 

the time to make the 

original proposal" 

Standardization 

is beneficial (N, 

P) 
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Observed deviations from normative best practice 

Process category 

(Sub section 4.1-

4-5 in paper3) 

  

Empirical results Illustrative quotes Normative 

standards (N) 

Previous studies 

(P)* 

Gut feel vs. facts 

  

 

Some described 

relying on gut-

feeling as their 

practice, whereas 

others perceived 

factual approaches 

to be the only valid 

approach 

"At the closing 

meeting it’s the CEO 

who has final say in 

what we go with [in 

terms of risk reserves 

in the tender 

situation" 

"Each estimate includes a 

description of how we got 

there, so you can see how 

they arrived at it […] and 

take that into account” 

Utilizing facts is 

beneficial (N) 

Proactive vs. 

reactive project 

risk management 

 

Some perceived 

proactive project 

risk management to 

be crucial, others 

saw it as non-value 

adding 

"Even if you write it 

down things are 

happening different 

than you expected" 

"Predictability is the key 

here", "mandated from 

our owners" 

Proactive project 

risk management 

is beneficial 

(N, P) 

*(N) In particular, the following sources were considered: (ISO 31000, 2018; Oehmen et al., 2014; 

Olechowski et al., 2016; PMI, 2019; 2009). (P) Empirical evidence presented in studies discussed 

in the literature review (see e.g. Tables 1 and 2, in (Willumsen et al., 2019f) for further detail). 

 

The stakeholders perceived project risk management to create value, but sometimes through a 

process that is completely contrary to what is considered best practice as shown in Table 2. 

Willumsen (2019f) (paper 3) presents detailed accounts of variations in perceptions of value 

creation. For example ‘creating transparency regarding risk exposure’ is considered a best practice 

in normative literature, however, the results show that only part of the sample agreed with the 

normative “best practice”. There were examples of interviewees perceiving full transparency as 

value adding and essential, because it increased the ability to make quality decisions, particularly 

by upper management. Others were more selective, sharing information with only parts of a team, 

upper management, or internally in their company. On the extreme opposite end of the spectrum, 

there were examples of transparency being perceived as posing a risk for the company, client, or 

manager in question. 

The study revealed several examples of going against best practices: a risk manager described not 

documenting certain risks to keep the tender below a certain level: "The project was decided within 

10 million so if we had put these extra risks on, we wouldn't have won the tender". Additional 

examples can be found in (Willumsen et al., 2019f) - paper3.  

In summary, the perceptions of the process of creating value through project risk management 

varied as well as which content was considered important as illustrated by the previous section and 

by Table 3. 
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Table 3 Perceptions of how project risk management creates value (examples) (Willumsen et al., 2019f). 

Process  

(how is value created) 

Content  

(what is of value) 

 

Illustrative Quote 

Creating low 

transparency in risk 

estimate 

Strategic outcome: 

reduced risk of not 

being awarded a project 

“if we had put the extra risk on, we wouldn’t have won the 

tender” (risk manager) 

Creating low 

transparency regarding 

supply risk 

Project output: reduced 

risk of delay 

“we didn’t want to risk that they started […] postponing 

things. So, we didn’t tell it to the team” (project manager) 

Creating high 

transparency of risk 

exposure 

Project output and 

outcome: reduced risk 

of delay and improved 

planning 

“[in the] decisions bodies risk is always highlighted. [...] we 

create full transparency around [risks] and it reflects in 

much better planning” (executive) 

Reporting serves as a 

communication link 

between departments 

Improve other 

processes (org. 

outcomes) 

“We are in the medical field so it is important to document 

in case something goes wrong” (executive) 

No reporting and 

documenting 

Project output “reporting would take time away from engaging with 

engineers” (project manager) 

Standardized templates 

and procedures 

Org. and strategic 

outcome: Comparing 

risks across projects 

“you have a better way of comparing risks across projects 

[..] because everybody is communicating in the same way” 

(Portfolio manager) 

Creating high flexibility 

in risk escalation 

process (Risk reporting) 

Project outcome: 

Reduced risk of not 

meeting the deadline 

“If the [risk management] had been too hierarchal [..] [we 

may] not have had the time to make original proposal” 

(project manager) 

Gut-feel project risk 

management 

Enables quick decisions 

(Org. outcomes) 

“it is based on gut feel”, “I like in my work the flexibility 

we have”, “I like that decisions can be made fast” (project 

manager) 

Fact based project risk 

management 

Alignment between 

stakeholders and 

project output 

“a serious conflict, which actually was threatening to delay 

the project”,  “I did risk assessment”, “that was a shock for 

the contractor, that somebody would actually mediate and 

tell them that they were actually correct. Evidence based, 

not opinion based” (risk manager) 

Proactive project risk 

management 

Predictability (strategic  

outcome) 

“Predictability is key here”, “mandated from our owners” 

(project manager) 

Reactive project risk 

management 

More time for the 

project (project output) 

“Even if you write it down things are happening different 

than you expected” (Portfolio manager) 
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The stakeholders’ perceptions of how project risk management creates value both contradict and 

align with the prescriptions of the normative literature and previous empirical studies. This 

variation might explain some of the controversy around the value creation of project risk 

management and why project stakeholders and academics struggle to make explicit or “prove” an 

objective value of project risk management, yet simultaneously have a multitude of perceptions of 

what the value of project risk management is. It also draws into question the ability of normative 

standards to create a “one size fits all” type of project risk management framework and practices. 

The findings indicate that the perceived effectiveness of a project risk management practice in 

terms of creating value is determined by what a stakeholder considers important and that the 

process, content and context are interlinked. Typically, the stakeholders perceived a specific way 

of doing project risk management to be value adding for a particular content. The actions that 

stakeholders took were determined by what they were trying to protect, i.e. the value they were 

trying to create. The perception of which content is considered important can influence the 

perceived effectiveness of the process, as depicted in Figure 18. 

 

Figure 18: Value creation of project risk management (Willumsen et al., 2019f).  

We identified two dimensions that differentiate current work on the subject: Firstly, the researchers 

either attempt to objectively measure the value creation of project risk management, or, less often, 

attempt to elicit value perceptions (or, in the case of most of the normative literature, often 

implicitly assume that project risk management creates some type of value). Secondly, there are 

two aspects which shape the value creation in project risk management: a) What value is created, 

i.e. the content of value creation and b) How value is created, i.e. the process of doing so.  

The perceptions of how project risk management creates value and what is considered effective 

practice varied between extreme opposites, and showed significant discrepancies with normative 

“best practice”. These extreme variations in perceptions could explain the controversy around 

project risk management value creation and why conflicting results are often reached when trying 

to objectively measure the value creation of project risk management. We argue that the perception 

of how project risk management creates value is determined by: 1. The perception of content: the 
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value that is perceived to be important, and, 2. The perception of the effectiveness of the process 

for that value – and most importantly, both are highly influenced by context.  

5.4 Summary and future research 

The results suggest that the design and tailoring of risk management should include stakeholders’ 

perceptions of value creation and the contextual variation. The following stakeholders should be 

included in the tailoring: Internal stakeholders of a project i.e. the internal customers of the project 

risk management – anyone giving input, directly receiving output or using the system should 

participate in the tailoring (see section 9.2). As presented in the empirical results these stakeholders 

are the main users of the system and thus it should be adapted to their needs in order to fulfill its 

purpose (Willumsen, 2019). Beyond the internal project stakeholders the tailoring should include 

any external stakeholder who has requirements to the way risk management should be performed 

such as regulatory bodies (ISO, 31000). Any internal or external stakeholders who have direct 

contact with the risk management output or input should be considered in the design stage. 

The results has implications for the use of normative guidance in project risk management and the 

tailoring of project risk management. The question is, what should be considered in tailoring 

project risk management, in light of how much the actuality of project risk management vary. 

Stakeholders in our sample generally perceive value in practicing project risk management, but 

often did not do so in the way described in the normative literature, which is crucial knowledge 

for anyone trying to establish or improve a project risk management system. In designing and 

tailoring their project risk management systems, our findings suggest that practitioners must 

answer questions such as “What are the important stakeholder perceptions of how project risk 

management creates value that may affect the particular project risk management system?” and 

“Which practices apply in the particular context and which do not?” 

The findings suggest new, previously missing aspects that merit consideration when designing and 

tailoring project risk management. Acknowledging the role of the subjective construction of value 

in project risk management provides a new angle to approach its tailoring. The plurality of value 

perceptions regarding project risk management value creation raises questions about the 

foundations of current normative guidance and empirical studies of project risk management. 

Rather than trying to establish causation and statistically “confirming” the effects of project risk 

management on project success, we need to embrace the complexity, ubiquity, impreciseness and 

contextual nature of the value creation of project risk management. 

 

 Portrays a holistic model of value creation through project risk management 

 

Previous studies only present partial accounts of the value creation of project risk management. 

This study presented a holistic model taking into account both content and process of value 

creation as well as other factors such as perceptions of which outcomes are considered, how risk 

are perceived as well as how the perception of content influences the perceived effectiveness of a 

particular project risk management practice. The model is depicted in Figure 18. The model can 
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be used by researchers to obtain a more detailed understanding of confounding factors and by 

designers of project risk management to investigate and explore the value creation in their context.  

 

 The findings open up the debate about previously suggested “best practices” in project 

risk management 

 

The results presented deviations with normative best practices and previous empirical findings. 

For example, creating transparency regarding risk exposure is considered a best practice and is 

supported by empirical evidence. However, we found that stakeholders sometimes do the opposite, 

and perceive that to be a value creating practice. Similarly with documenting and reporting, as well 

as structured vs. ad hoc risk management. More examples can be found in paper 3. These finding 

contradicts previous empirical studies as well as normative literature and in addition, previous 

studies did not consider value in a holistic manner even though value creation in project risk 

management was fundamentally what they studied.  

 

 Provides a critical view on current and further research on the actuality of risk 

management in projects 

 

Previous studies about the value of project risk management left out confounding factors such as 

the subjective perceptions or that project risk management create value indirectly. Most studies 

focused on discovering ‘universals’ and thus miss the contextual variation which exist in practice. 

If best practices are really ‘worst practices’ in some contexts, we need to know more about the 

context, and few studies provide this. For example, they do not report on how the risk management 

was carried out, if there were other processes which had the same purpose, or if an effect they are 

observing can really be attributed to project risk management or not based on their data. 

 

 Proposes how to understand the value of project risk management through a lens of value 

creation 

 

By utilizing a lens of value creation to understand project risk management, we obtain a more 

nuanced picture than some of the presumptions in literature – for example that project risk 

management increases the chance of project success. From the data we know that project risk 

management can create many different types of value such as reducing risk, improving decision 

making, enabling other processes, leverage in negotiations, prioritizing of efforts, win tenders, 

enable fast tracking of projects, creating traceability of errors  – more detail is provided in 

.(Willumsen et al., 2019f).   
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 Contribution 3: Waste in project risk management 

(RQ3 and RQ3.1)  

 

Chapter 4 stated that reducing waste is part of lean risk management and waste is a key concept in 

lean thinking. In order to achieve effective and efficient processes, waste must be identified and 

removed (Womack, 1990). The following chapter investigates what constitutes waste in project 

risk management. 

 

This chapter presents 

1. A study on the current state of knowledge regarding waste in risk management 

(Descriptive Study 1, section 6.1) 

2. A framework of waste in risk management which can be used to identify waste in risk 

management processes (Prescriptive Study 6.2) 

3. An empirical study (see section 3.4.2) consisting of case studies and a cross sectional 

interview study, where the framework is applied, and subsequent learnings discussed 

(Descriptive Study 2, section 6.3) 
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This chapter is based Paper3. The content has been used and edited down throughout the chapter. 

The paper presents additional details and results. The following summary is approx. 45% the 

length of the paper it is based on.  

 

Paper 3:  

Non-value adding project risk management: A lean thinking perspective 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Rossi, Monica; Welo, Torgeir; Kool, Rick 

in: International Journal of Project Management 

Type: Journal article 

Status: Ready for submission 

 

In this chapter, we aim to understand how the concept of waste can be extended to risk management 

and what the different types of waste in risk management are. The research questions guiding the 

chapter are: 

RQ3: What are the types of waste that occur in project risk management? 

RQ3.1: Why is waste perceived to occur in project risk management?  

 

The research methods applied were literature review, case studies in 4 companies, action 

research elements and an interview study with interviewees from 8 different companies (see 

(Willumsen et al., 2019c)).  

6.1 Current state of research regarding non-value adding (waste) 

risk management in projects (Descriptive Study 1) 

When (re)designing processes, part of the design exercise is often about identifying problems with 

the current processes or potential problems with future process designs (Kelley and Kelley, 2013; 

Pahl et al., 2007). The purpose being to improve effectiveness and/or efficiency of the design. This 

concept varies between design traditions and can be labelled in different ways. In participatory 

Key contributions in this chapter 

 

 Presents a gap and overview of waste in risk management  

 Transfers the concept of waste from lean thinking to project risk management 

 Presents a collection of potential causes of waste in project risk management processes from 

previous literature 

 Provides an empirically grounded framework of waste in project risk management which can be 

used for waste identification 

 Provides insights from empirical application of the framework 

https://orbit.dtu.dk/en/publications/designing-risk-management-applying-value-stream-mapping-to-risk-management(35f078c2-7c1c-4f4f-8bfc-286b502e3e95).html
https://orbit.dtu.dk/en/publications/designing-risk-management-applying-value-stream-mapping-to-risk-management(35f078c2-7c1c-4f4f-8bfc-286b502e3e95).html
https://orbit.dtu.dk/en/publications/designing-risk-management-applying-value-stream-mapping-to-risk-management(35f078c2-7c1c-4f4f-8bfc-286b502e3e95).html
https://www.dtu.dk/service/telefonbog/person?id=57116
https://www.dtu.dk/service/telefonbog/person?id=86370
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design for example, it is denoted as ‘breakdowns’ (Holtzblatt and Beyer, 2014). In lean thinking it 

is denoted as waste (Womack and Jones, 2003).    

It is noticeable that the design guides on risk management such as provided by the ISO 31000 

standard, NASA or the PMI to risk management do not address this aspect beyond stating that the 

system should be continuously improved (Dezfuli et al., 2010; ISO, 2018; PMI, 2019, 2009).  

In the following we conceptualize the concept of waste in project risk management and present 

different examples where previous authors have identified inefficient, ineffective (i.e. wasteful) 

risk management in projects. 

In the past, studies have highlighted specific aspects of failed and non-value adding risk 

management (Ernst & Young, 2017; Hubbard, 2009; Kutsch, 2006; Kutsch and Hall, 2010), 

however no meta-studies of this phenomena exist within project risk management. Yet, there are 

previous studies which provide some insight on the topic: Kutsch (2009; 2014) presents examples 

of risk management not being properly applied because project managers perceive it to be 

ineffective and thus chose not to apply it. Chapman and Ward (2002) presents accounts of the 

barriers which typically occur regarding proper use of risk management, which result in risk 

management ending up as a tick-the-box exercise (Chapman and Ward, 1991; Oehmen, 2012; 

2014) which does not add value. Ineffective risk management can even be worse than doing no 

risk management at all (Hubbard, 2009), and actively destroy value if it is used in decision-making. 

Even though multiple accounts of ineffective and inefficient risk management exists, the 

phenomena has not been studied in detail (Dandage et al., 2018; Kutsch and Hall, 2010, 2009) 

except by Hubbard (2009), who does not provide detailed empirical basis related to projects. This 

study addresses this gap by applying the concept of waste from lean thinking, to risk management. 

Identifying waste represents a way to identify barriers to effectiveness and efficiency. We utilize 

categories of waste from lean as a starting point for the exploration of what constitutes non-value 

adding project risk management in a literature review and a multimethod empirical study. Before 

exploring waste in risk management, we briefly present the concept of waste as described in 

literature about lean thinking.  

6.1.1 The Concept of Waste in Lean Thinking 

A fundamental concept of lean is the concept of waste. It was used successfully to identify non-

value within processes and has been studied extensively (Rossi et al., 2017; Welo and Ringen, 

2016; Womack et al., 1990). There is not yet a consensus on the definition of waste, but it is 

considered a central aspect of improving processes in lean thinking (Belvedere et al., 2019). Waste 

can be defined by the lack of value – i.e. a process that consume resources without adding value 

for the end customer (Liker, 2004; Rossi et al., 2017). By identifying and removing waste a process 

can increasingly become more efficient and enable doing more with less (Womack and Jones, 

2003), however waste is also about effectiveness because “providing the wrong good or service 

the right way”, is waste (Womack and Jones, 2003, p. 18). Waste can be divided in to pure and 

necessary waste (Welo and Ringen, 2016) which refer to completely, or partially non-value adding 

activities. Initially, seven wastes were originally developed for manufacturing by Ohno (1988). In 



76 
 

product development, waste relates to information according to McManus (2005). Product 

development processes are similar to risk management processes to the extent that they also 

produce information. The different taxonomies of waste are depicted in Table 4.   
 

Table 4: Different taxonomies of waste in relevant application areas of Lean Thinking (Willumsen et al., 2019c) 

Ohno (1988) Bauch (2004) Kato (2005) McManus (2005) Oehmen (2010) Rossi (2011) 

Waste in 

manufacturing 

Waste in 

product 

development 

Waste in 

product 

development 

Waste in product 

development 

Waste in product 

development 

Waste in product 

development 

Time on hand Waiting Waiting Waiting  Waiting  Waiting 

Stock on hand Inventory Inventory Inventory Stockpiling 

information 

Inventory 

Processing too 

much 

Over processing Over processing Excessive 

processing 

Excessive 

processing 

Processing (over/ 

inappropriate) 

Over 

production 

Over 

production/ 

Reinvention 

Over 

production/ 

Reinvention 

Over production Over production Over-producing/ 

engineering 

Transportation Transportation/ 

hand-off 

Transportation/ 

hand-off 

Transportation Miscommunicatio

n of information 

Conveyance/ 

transportation 

Movement Movement Movement Unnecessary 

motion 

Unnecessary 

motion 

Motion 

Defective 

products 

Defects Defects Defects Defects Correction 

rework/defective 

 - - Rework - Correcting 

information 

-  Lack of system 

discipline 

- - - -  

- Limited IT 

resources 

- - - - 

- - Poor knowledge 

management 

- - - 

- - - - - Unused 

employees' 

creativity 

6.1.2 Developing the concept of waste in project risk management 

Studies on risk management mentions different reasons for why risk management can fail to add 

value, including; implementation barriers (Chapman and Ward, 2001, 2019), lack of appropriate 

quantification, using inappropriate data or methods, (Hubbard, 2009) and a rational choice of not 

applying risk management (Kutsch, 2009). 

The link between project failure and risk management is often established in the following way: 

Projects fail due to risks that materialized, which could have been foreseen, thus it must be 

beneficial to manage risk (Areiqat et al., 2018; Dinu and Tilea, 2014; Kutsch, 2014a; Ratsiepe and 

Yazdanifard, 2011; Statsrevisorerne, 2016; White, 1997). However, few papers empirically study 
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the ways in which risk management fail to create value (as discussed below). Studies typically 

show an interaction between risk mitigation strategies and risks (Thomé et al., 2016), but not risk 

management itself. Based on the complexity of risk management in a project context we do not 

expect to be able to simplify to one dimension, in part because risk management does not have an 

“end customer”, it has multiple different ones including project managers, project team members 

and upper management (Willumsen et al., 2019f). The following presents previous studies 

categorized according to the waste categories. Table 5 presents a consolidated overview of the 

waste categories and the ones identified in literature.  

 
Table 5: Consolidated list of categories of waste in risk management identified in the literature  

(Willumsen et al., 2019c) 

The different categories of waste Identified in literature 

Defective information   

Lack of system discipline   

Over production/ 

Reinvention 

  

Over processing   

Correcting information/rework   

Waiting   

Transportation/hand-off/miscommunication  

Movement  

Inventory/Stock piling information  

Limited IT resources  

Unused employees' creativity  

Poor knowledge management  

 

The literature review was conducted using permutations of waste, empirical study and project risk 

management. The following search strings were utilized: 

 “failure of risk management”, “risk management failure” 

 (“implementation barriers” or barriers and “risk management” and project) 

 (“project risk management” OR “risk management” AND “project management”) AND 

(empiric* OR “case study” OR observation OR “data-based” OR study OR “qualitative 

study” OR actuality) AND (“non-value adding” OR ineffective OR failure OR “not 

effective” OR pointless OR mistake OR useless OR unproductive OR valueless OR futile 

OR worthless) 

Inclusion criteria: Journal articles within engineering and project management. Seminal books on 

the topic. Empirical studies of non-value adding risk management utilizing one or more of the 

permutations of the concept of non-value adding as well as studies pertaining to causes of non-

value adding risk management. Exclusion criteria: Publications focused solely on safety risk 

management. Publications focused on healthcare risk management or other topic outside the scope 

of this research. 
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Defective information in project risk management 

According to Hubbard (2009) risk management becomes non-value adding due to information 

which is either flawed due to lack of proper quantification technique, using a method which is unfit 

for the data. The main issue according to Hubbard, (2009), is that estimates are lacking, wrong or 

misleading. Conrow (2002) argues that results in risk analysis are often inaccurate due to an 

unknown level of uncertainty in the estimates. The Challenger accident represents an empirical 

example of defective information in project risk management (Kerzner, 2017). Kutsch et al. (2009) 

presented a multimethod empirical which showed that stakeholders sometimes concealed or 

omitted important aspects of the relevant information to reduce anxiety or due to bias. Chen et al., 

(2009) conducted a case study of risk management in ERP projects. The study found that lack of 

data and knowledge created problems for the risk management process. In 2017, Ernst and Young 

(Ernst & Young, 2017) reported on a qualitative case study and audit of a construction project that 

had a large cost overrun. The report concluded that information had been wrong and missing in 

multiple ways, particularly regarding risk management. The report concluded that the project risk 

management had been severely lacking in quality. Risk management results were grossly 

inaccurate or not used for decision-making, and the risk management process was not adhered to, 

thus representing examples of multiple wastes, namely defective information, overproduction and 

lack of system discipline. In addition to neglect, several authors report the concept strategic 

misrepresentation and optimism bias where estimates are erroneous in mega projects, sometimes 

on purpose to gain specific strategic advantage, such as to get a budget approved (Flyvbjerg, 2008; 

Osland and Strand, 2008). Both gross underestimation and overestimation happens in practice, and 

this phenomena is present in risk management (Kutsch and Hall, 2010). A comparative case study 

of two contractors revealed defects in their estimates which were linked to the contractors risk 

mitigation capabilities (Iyer et al., 2019). Wang and Yuan, (2011) found that variations in risk 

attitudes and perceptions can create unrealistic and problematic information in the risk 

management. Organizational culture and climate can affect risk and uncertainty management and 

result in missing or wrong information (Crawford et al. 2006; Sharma and Gupta 2012; Söderlund 

and Maylor 2012). Additionally, misaligned expectations, intuition and judgement, biases, power 

conflicts, trust and learning can cause defective information in risk management as well (De 

Carvalho and Rabechini Junior, 2015). 

 

Lack of system discipline 

Taroun (2014) studied the construction industry, and found that there was low uptake and 

adherence in risk management. Second most used risk management practice was risk 

identification. An empirical study in the construction industry found project risk management to 

be one of the factors perceived to create problems for decision-making, if carried out poorly (Oak 

and Laghate, 2016). A study of 83 project managers found that they often engaged in some form 

of risk management activity, yet, the majority of them did not follow detailed formal risk 

management approach, and did not fully poses the knowledge and understanding needed  

(Ropponen and Lyytinen, 1997). De Bakker (2011; 2010), found many examples of adherence to 

only part of the risk management process such as risk identification, however he also found that 
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performing risk identification in itself can create value by creating awareness about risk and thus 

it could be considered as ‘partial waste’ and not pure waste, depending on the context. Conrow 

(2002)also found that risk management process steps were missing or not carried out properly. 

Stakeholders might shy away from risk management because they perceive risk management to be 

negative (Raftery, 1994), or because they perceive it to be ineffective and lack the justification of 

use of resources for the process (Kutsch and Hall, 2009).   

 

Overproduction 

Implementing too much risk management can lead to overproduction of risk management 

information and doing too little risk management can create an unsound basis for decision-making 

(Oehmen, 2012b). Beauregaard et al. (2015) reported a case study where implementation of risk 

management according to the ISO 31000 standard, produced so much information that the 

engineers were unable to make sense of it, thus impacting and impairing decision-making. Peterson 

(2005) found that risk registers were being developed but not used which also show how waste 

can be related because the analysis was missing that information. Kutsch (2005) reported a study 

in which managers had disengaged from the risk management process. The risks identified were 

not treated and only part of the risk management process was undertaken. This can be seen as 

overproduction because they are making something that is not used for anything and as a lack of 

system discipline, because of lack of adherence. A study of 37 software organizations compared 

the industrial risk models used against a best-practice model synthesized from the literature 

(Nyfjord and Kajko-Mattsson, 2008a). The study found that most of the organizations in their 

sample had a process model for risk management, yet they primarily carried out risk identification 

and analysis, but not other phases as for instance recommended by the ISO standard (risk 

treatment, monitor and review, establish the context, risk communication). Additionally the 

authors reported (Nyfjord and Kajko-Mattsson, 2008b), that the project risk management was 

mostly ad hoc and redone from scratch on many occasions, completely lacking a formally defined 

integrated process model. Ernst and Young (2017) and Skelton et al. (2003) found that information 

had to be reworked or corrected in risk management. This can be caused by information rot which 

can happen because information about risk can become obsolete over time as new information 

about the risk becomes available or because it is produced early, contain defects or is waiting to 

be updated.  

 

Necessary non-value adding risk management 

Kutsch et al. (2009) reported a study where risk management was treated as a tick the box exercise 

(Kutsch 2009). risk management can become a separate task that is disconnected from the value 

creation of the development tasks (Kutsch et al., 2014; Kutsch and Hall, 2009; Oehmen et al., 

2012), thus producing defective information and no value for the engineering tasks, simply to 

satisfy compliance. “As long as one party believes that project risks can be transferred or offloaded 

onto someone else, any assessment of risks is likely to be half-hearted, and inadequate attention 

may be given to risk-avoidance or reduction measures.” (Ward and Chapman, 1991). 
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Overview of causes of non-value adding risk management 

Several authors present accounts of ‘barriers’ to effective and efficient risk management. The 

barriers include, but are not limited to: Stakeholder related issues, lack of justification of the cost 

of risk management, lack of resources for risk management, culture regarding risks, ambiguity 

regarding the benefits of risk management, lack of expertise with risk management, lack of 

ownership and skewed reward structures (see Table 6).  

Table 6 Overview of causes of non-value adding risk management. Source: (Willumsen et al., 2019c) 

Waste 

category 

Cause of non-value adding/poor RM Author 

Defective 

information 

Using flawed information  (Hubbard, 2009), (Ernst & Young, 2017)  

Lack of data Chen et al., (2009), (Hubbard, 2009), (Motaleb and 

Kishk, 2015), (Rao Tummala et al., 1997), (Ward and 

Chapman, 1991) 

Using a method which is unfit for the data/ 

using an inappropriate method/lack of 

suitable method/tool 

(Hubbard, 2009), (Skelton and Thamhain, 2003), 

(Carter and Chinyio, 2012), (Rao Tummala et al., 

1997), (Hwang et al., 2014) 

Unknown level of uncertainty in the 

estimates, inaccurate subjective estimates 

(Hubbard, 2009), (Conrow, 2002)(Conrow 2002), 

(Kerzner, 2017), (Iyer et al., 2019), (Kwak and 

Stoddard, 2004) 

Conflicts between project stakeholders 

affect the risk management 

(Skelton and Thamhain, 2003), (Dandage et al., 

2018) 

Strategic misrepresentation / tampering 

with, hiding or omitting risk information for 

strategic gains 

(Kutsch and Hall, 2010),(Flyvbjerg, 2008; Osland 

and Strand, 2008), (Carter and Chinyio, 2012), 

(Parker & Mobey, 2003) 

Fear of speaking up about risks, discussing 

risks goes against cultural norms, omitting 

results due to anxiety or bias 

(Dedolph, 2003), (Dandage et al., 2018), (Kutsch, 

2010) 

 

Mistrust / lack of trust (Kutsch and Hall, 2010) 

Stakeholders cannot agree on assessments, 

variations in risk attitudes and perceptions 

(Motaleb and Kishk, 2015), (Rao Tummala et al., 

1997), (Wang and Yuan, 2011), (Lehtiranta, 2014) 

Performing RM only for the sake of 

compliance, Tick-the-box RM 

(Carter and Chinyio, 2012), (Kutsch and Hall, 2009), 

(Willumsen, 2019), (Ward and Chapman, 1991) 

Failure to clearly define a risk (Dandage et al., 2018) 

Lack of considering sources of risk 

holistically 

(Skelton and Thamhain, 2003), (Kwak and Stoddard, 

2004) 

Defective 

information/ 

Lack of 

system 

discipline 

Lack of clarity of role definitions (Jiang and Klein 1999, 2000) 

Lack of leadership/organisational support 

for RM/lack of corporation between 

employee and top management, lack of 

empowerment 

(Skelton and Thamhain, 2003), (Motaleb and Kishk, 

2015), (Senesi et al., 2015), (Rao Tummala et al., 

1997), (Dandage et al., 2018), (Skelton and 

Thamhain, 2003), (Kwak and Stoddard, 2004) 

Lack of skill/expertise/training/experience (Perrenoud et al., 2018), (Skelton and Thamhain, 

2003), (Motaleb and Kishk, 2015), (Senesi et al., 

2015), (Carter and Chinyio, 2012), (Rao Tummala et 

al., 1997), (Ward and Chapman, 1991), (Hwang et 

al., 2014), (Dandage et al., 2018), (Jiang and Klein 

1999, 2000), 

Lack of resources, time, money, personnel 

focused on other activities 

(Dedolph, 2003), (Motaleb and Kishk, 2015), (Carter 

and Chinyio, 2012), (Perrenoud et al., 2018), 

(Dedolph, 2003) , (Rao Tummala et al., 1997), (Ward 

and Chapman, 1991), (Hwang et al., 2014), (Dandage 

et al., 2018), (Kwak and Stoddard, 2004) 
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Waste 

category 

Cause of non-value adding/poor RM Author 

Project teams (and managers) are rewarded 

for problem-solving, not prevention. 

(Dedolph, 2003), (Willumsen et al., 2019f) ,(Carter 

and Chinyio, 2012), (Kwak and Stoddard, 2004) 

Resistance to project risk management / 

change / weak change management 

(Perrenoud et al., 2018), (Skelton and Thamhain, 

2003), (Motaleb and Kishk, 2015), (Rao Tummala et 

al., 1997), (Dandage et al., 2018) 

Lack of 

system 

discipline 

Cannot justify the cost RM, The value of 

risk management cannot easily be proved; 

lack of awareness of benefits 

(Kutsch and Hall, 2009), (Motaleb and Kishk, 2015), 

(Rao Tummala et al., 1997), (Hwang et al., 2014), 

(Dandage et al., 2018), (Dedolph, 2003), (Willumsen 

et al., 2019f), (Ward and Chapman, 1991) 

Lack of 

system 

discipline, 

over 

production 

Not following the formal RM process, 

disengaging from the risk management 

process, following only parts of the process, 

mistrust in the process, lack of ownership 

(Ernst & Young, 2017), (Kutsch and Hall, 2009, 

2005), (Taroun, 2014), (Nyfjord and Kajko-Mattsson, 

2008), (Carter and Chinyio, 2012), (Ward and 

Chapman, 1991), Peterson (2005), (Kwak and 

Stoddard, 2004) 

Over 

production 

Implementing to much risk management (Oehmen, 2012b) 

Producing too much risk information (Beauregard, 2015) 

Over 

processing 

Too much detail in the risk analysis (Ward and Chapman, 1991), (Oehmen, 2012) 

6.1.3 Conclusions from the literature review 

The studies present varied accounts of ineffective or inefficient risk management. Categorizing the 

previous studies according to waste categories revealed that there are many studies which point to 

defective information in as a cause of ineffective risk management (see Table 6) yet there are also 

multiple accounts of other categories such as lack of system discipline and quite a number of 

authors relate waste in project risk management to skill level. When inefficient and ineffective risk 

management can have such important consequences, it is noteworthy that there is no coherent 

literature stream on the topic. The concept of waste show different ways in which inefficiencies 

and ineffectiveness can be present in the process. Identifying defective information is very 

important as it is a waste that can cause serious problems and has many causes as seen in Table 6. 

Necessarily non-value adding RM was identified where the process is adhered to, however not in 

a meaningful manner, except in relation to compliance. There are many singular accounts of waste 

in risk management, yet most of the studies do not account for each other even though they 

fundamentally study the same, or very similar phenomena. Evidence was found for 5 categories of 

waste (Table 5). Some of these were only discovered by one example and warrant further 

exploration. There are a substantial number of studies which presents reasons for not adhering to 

the risk management process, which could be viewed as lack of system discipline, which can then 

lead to defective information and overproduction, as established by Kato (2005).  

Multiple authors reported examples of disengagements from the risk management process or 

examples where only part of the risk management process was carried out (for example, mitigation 

actions or any kind of monitoring were lacking). On the one hand this could be viewed as 

overproduction, because the stakeholders are producing something that is not used, on the other 

hand it could be viewed as lack of system discipline as the original intent was to do it, ultimately 

leading to defective information. For anyone implementing a risk management system, it is 
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relevant to know the typical ways in which it can go wrong or become ineffective, such as depicted 

in Table 6, yet these are not available in any coherent manner in the literature or guidelines. The 

guides state that continuous improvement should be made, which can be difficult if there is no 

guidance on know how to do it, or what to look for. To add this gap, we thus present a coherent 

empirical account of waste and a framework for identification of waste. 

6.2 Sense-making framework for identification of waste in risk 

management (Prescriptive Study 1) 

The study of non-value adding (waste) risk management led us to identify a series of waste 

categories within project risk management. When the different accounts of non-value adding risk 

management are combined we get the following table (Table 7). The table is intended to be used 

by practitioners and designers of risk management systems to identify waste in risk management 

processes in order to make them more effective and efficient. For example, if defective information 

is reduced in risk management it becomes more effective and if over processing is reduced it 

becomes more efficient. The table can be used to scrutinize risk management processes by 

collecting data about the risk management processes currently in place in a project setting and then 

reviewing it against the waste categories. The table can be used together with the risk value stream 

mapping approach to categorize and identify the various types of waste which occur in the project 

risk management process. Furthermore the table can be used as a boundary object to discuss typical 

issues with the project risk management process in an organization.  

Table 7: Overview of waste categories (Willumsen et al., 2019c). 

Waste Definition Examples 

Defective information Missing or wrong information in 

the risk management 

Estimates are wrong, assumptions 

are not included 

Over production Producing too much risk 

information 

Implementing too much risk 

management 

Over processing Too detailed information about 

risk 

Including too many details in a 

risk description 

Lack of system discipline Not adhering to the risk 

management process or parts of it 

Not following up on risk results, 

not carrying out the risk 

management activities 

Waiting Risk information is produced but 

not used right away 

Risk register is filled out and 

stored long before usage and is 

waiting 

Movement Risk information is not readily 

available and employees must go 

around asking for the information 

Information hunting for risk 

information, risk information is 

not documented and thus only 

accessible by asking 
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Waste Definition Examples 

Stockpiling Risk information is stored but not 

used 

Data bases of risks are created but 

not used, previous stored 

knowledge of risk are not used for 

similar projects 

Information rot Risk information degrades over 

time 

Risk information is not updated 

and therefore partially not 

valid/useful 

Poor knowledge management Important information about risk 

is not shared or stored 

Risk information is not shared, 

risk information is not reused 

Necessary non-value adding risk 

management 

Risk management is performed to 

enable other activities or is 

necessary for other reasons 

Compliance driven risk 

management, creates value for one 

stakeholder but is considered 

wasteful by another 

 

We applied the framework in 4 case companies and in an interview study as a means of generating 

empirical knowledge about waste in risk management and evaluating and improving the 

framework. 

6.3 Results of applying the framework – empirical studies and 

discussion (Descriptive Study 2) 

This section presents the results of a multi-method empirical study consisting of case studies and 

an interview study. Table 8 shows which categories of waste identified in the empirical study and 

literature. (The results are detailed further in (Willumsen et al., 2019c))  

 

Table 8: The different waste categories identified in the literature review and empirical study 

(Willumsen et al., 2019c) 

Consolidated list of waste 

categories 

Identified in literature Identified in the empirical study 

  Case studies Interview study 

Defective information       

Lack of system discipline       

Over production/ 

Reinvention 
      

Over processing       

Waiting     

Correcting information/rework     

Inventory/Stockpiling information     

Movement     

Poor knowledge management      

Limited IT resources    

Unused employees' creativity    
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6.3.1 Defective information 

Defective information was observed in all the case studies for example in risk documentation 

where cause and effect were mixed up and used interchangeably. Defective information as also 

identified in the interviews, for example when estimates where grossly under or overestimated. 

Defective information was identified as ambiguous, confusing, wrong or missing information. The 

different causes of defective information are depicted in the table below.  

 

Table 9: Overview of causes of defective information  (Willumsen et al., 2019c) 

Defective information Identified in the empirical study 

Cause Case studies Interview study 

Lack of knowledge sharing     

Mix-ups/confusion in use of terms     

Lack of communicating assumptions behind estimates     

Lack of considering risk sources holistically     

Lack of skill     

Lack of experience     

Lack of professional language     

Ambiguity in risk descriptions     

Subjective quantifications    

Lack of calibrated judgement criteria    

Lack of fit between quantification and available data    

Lack of including relevant stakeholders     

Withholding information    

Conflicting stakeholder interests    

Strategic misrepresentation    

Fear that the other party will use information against them    

Local sub-optimization    

Lack of collaboration    

Phase transitions/handover    

Mistrust in abilities    

Inability to gain required knowledge    

Request from senior staff    

Past experience does not fit present context    

Fictitious mitigations    

Overlooking risks due to time spent in conflicts    

Lack of following the formal risk management process    

Lack of considering risk that fall between departments    

Having a culture where it is not ok to speak up regarding risks    

6.3.2 Overproduction 

Over production of information was identified in both case studies and interview study. For 

example when risk identification and assessment is redone from scratch due to mistrust or a lack 

of knowledge sharing as depicted in the table below.   
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Table 10: Overview of causes of overproduction (Willumsen et al., 2019c) 

Overproduction Identified in the  

empirical study 

Cause Case studies Interview 

study 

Project managers doing their own separate 

risk management on the side  
    

Risk related information is recreated due to 

lack of knowledge sharing 
    

Repeating risk workshops from scratch 

without follow up 
   

Risk identification and assessment redone due 

to mistrust in the results 

   

Too much information produced in risk 

identification and analysis 

   

Risk related information is redone due to lack 

of contextual fit 

   

Information is lost and the subsequently 

recreated 

   

Risk analysis is redone due to missing 

information regarding how the risk 

identification or analysis was carried out 

    

6.3.3 Lack of system discipline 

Lack of adhering to the risk management process was identified in both case studies and 

interviews. One of the causes identified in both were that project managers tend to have their own 

system of risk management running on the side and thus does not adhere to the formal one. 

 

Table 11: Overview of causes of lack of system discipline (Willumsen et al., 2019c) 

Lack of system discipline Identified in the 

empirical study 

Cause Case 

studies 

Interview 

study 

Low skill level     

Project managers doing their own risk 

management on the side 
    

Lack of updating risk documents    

Incompetence    

Project managers are busy with other 

activities 

   

Lack of empowerment    

Poor format of the risk management 

system 

   

Fear of exposing problems/getting 

unwanted attention 

   

Risk management is not the first priority    

Lack of discipline    

Lack of experience    

Not requested from top management    
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6.3.4 Other wastes identified 

There were instances of stockpiling information in case study 1, 3 and 4. Risk information was 

created and stored early in the development process and was not utilized. There were examples 

where information rot had occurred because risk management results were not updated and the 

information had diminished in quality over time. Through observations in combination with 

interviews, it was established that there was unnecessary movement of people doing information 

hunting regarding risks. The information about risk was not available or detailed enough and 

there was a culture of information hunting in case no. 1.  

Over processing was identified in the interview study in which risk management had too detailed 

risk analysis results, too much information about risks or too much detail in the system itself.  

A project manager explained having an external consultant hired in for the risk management, but 

that it did not create value because it was overly detailed and disconnected: “it was 100 pages 

which I almost couldn’t bare to read every single month, and there weren’t really anything new in 

it” (Project/risk manager, engineering consultancy1). A risk manager described having too detailed 

risk information from old projects that the team was forced to assess and evaluate even if it wasn’t 

particularly relevant to the current project. If the risk management system is overly complex and 

too detailed, then people won’t use it. (Risk manager, contractor 1) 

6.3.5 The different customers of risk management: Necessary non-value 

adding risk management vs. tick-the-box risk management 

There were different ‘customers’ discovered in the data for risk management, and identified waste, 

where others identified value. This was identified in both case studies and the interview study. It 

was counterintuitive that project risk management was perceived to create value for compliance, 

even if performed as a ‘make-believe’ exercise with no actual value for the stakeholders doing it. 

This was described as performing project risk management as “a table for the sake of the table” 

(Head of division, contractor1) i.e. a tick-the-box exercise for compliance. Particularly, risk 

managers reported this phenomenon: “They do it [risk management] because they have to” (risk 

manager, large contractor). The frustration of clients not seeing the value in risk management was 

identified across all risk managers. There can be conflicts between what different stakeholders 

perceive as important. Therefore they can have different perceptions of what value risk 

management should create and how it creates value and therefore what constitutes waste and what 

does not.  

6.3.6 Reflections on the identified waste categories 

Table 12 presents the findings mapped according to previous literature. It can be observed that we 

confirm many of the causes of non-value adding risk management. Additionally the table presents 

new causes. For example, project managers not adhering to the formal risk management process 

might be doing their own separate system on the side. Another example is that lack of sharing 

important risk data might be due to fear of other stakeholders using the information strategically.  
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Table 12 Comparison of causes of waste identified in the literature and the empirical study (Willumsen et al., 2019c) 

Waste category Cause of non-value adding/poor 

RM in previous literature 

Causes of non-value adding/poor 

RM in the data  

Defective information 

 

Using flawed information  Using flawed estimates in decision-

making, using flawed estimates in 

aggregation, lack of calibrating what the 

numbers mean, Historical experience 

does not fit present context / experience is 

misleading 

Lack of data  

Using a method which is unfit for the 

data/ using an inappropriate 

method/lack of suitable method/tool 

lack of fit of method for quantification, 

Subjective quantifications cause defective 

information  

Unknown level of uncertainty in the 

estimates, inaccurate subjective 

estimates 

lack of communicating assumptions 

behind estimates 

N/A 

 

Missing information about how the risk 

analysis was carried out and quality and 

context of results 

 

Conflicts between project stakeholders 

affect the risk management 

Overlooking risks due to time spent in 

conflict, conflicts cause premature 

decisions and errors 

Strategic misrepresentation / tampering 

with, hiding or omitting risk 

information for strategic gains 

lack of collaboration between 

stakeholders leads to not sharing risk 

information, local sub-optimization, 

requests to remove or tamper with 

information from senior staff, 

withholding information for strategic 

gains, local sub-optimization to fit only 

few stakeholders, fear that other parties 

will use information against them, 

conflicting stakeholder interests 

Fear of speaking up about risks, 

discussing risks goes against cultural 

norms, omitting results due to anxiety 

or bias 

Having a culture where it is not ok to 

speak up regarding risks, fear of exposing 

problems / getting unwanted attention 

Mistrust / lack of trust Withholding information due to mistrust 

in the other stakeholders 

Stakeholders cannot agree on 

assessments, variations in risk attitudes 

and perceptions 

N/A 

Performing RM only for the sake of 

compliance, Tick-the-box RM 

Doing risk management to get an alibi, 

Lack of believing in the fancy paper 

work, Doing RM as a “make believe” 

exercise, Doing RM only to calm down 

major stakeholders, Inputting fictitious 

mitigations 

 

Failure to clearly define a risk Inability to gain required knowledge, lack 

of calibrating judgement criteria, 

ambiguity in descriptions of risk  
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Waste category Cause of non-value adding/poor 

RM in previous literature 

Causes of non-value adding/poor 

RM in the data  
Lack of considering sources of risk 

holistically 

lack of considering risk sources 

holistically, lack of considering risk that 

fall between departments, lack of 

including relevant stakeholders 

Defective information/ 

Poor knowledge 

management 

 

N/A Information is lost at phase transitions 

N/A Lack of knowledge sharing regarding 

risks, lack of sharing knowledge about 

risks between projects 

Defective information/ 

Lack of system discipline 

 

Lack of clarity of role definitions risk falling “between two chairs” 

Lack of leadership/organisational 

support for RM/lack of corporation 

between employee and top 

management, lack of empowerment 

Lack of empowerment of employees, not 

requested from top management 

Lack of 

skill/expertise/training/experience 

Mix-ups and confusion regarding terms, 

lack of skill, lack of experience, lack of 

professional language, incompetence 

Resistance to project risk management / 

change / weak change management 

Lack of following the formal risk 

management process, lack of discipline  

Project teams (and managers) are 

rewarded for problem-solving, not 

prevention. 

N/A 

Lack of resources, time, money, 

personnel focused on other activities 

Project managers are busy with other 

activities, lack of time 

Lack of system discipline 

Cannot justify the cost RM, The value 

of risk management cannot easily be 

proved; lack of awareness of benefits 

N/A 

Lack of system 

discipline/  

Over processing 

Too much detail in the risk analysis Too detailed risk analysis, Too detailed 

risk management system causing non-

adherence, evaluating too many historical 

risk from other projects. Format of the 

risk management system leads to non-

adherence. Visual or technical format 

does not fit need/context.  

Lack of system 

discipline/  

Over production 

Not following the formal RM process, 

disengaging from the risk management 

process, following only parts of the 

process, mistrust in the process, lack of 

ownership 

Lack of properly following the formal 

risk management process, Lack of 

updating risk documents, Project 

managers doing their own thing on the 

side 

Over production 

Implementing to much risk 

management 

Rejecting projects due to overly detailed 

risk management 

Producing too much risk information Too much risk information 

 

N/A Recreating information from scratch due 

to mistrust 

Unnecessary movement N/A Employees walking around asking for 

information about risk/Information 

hunting 

Stockpiling 

information/information 

rot 

Information quality/relevance 

diminished over time.  

Information created and stored but not 

used. Over time the information had 

diminished in quality  
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Results were discovered which did not fit the table/align with previous studies related to both 

defective information and overproduction. For example the category relating to too much detail in 

the risk management system was expanded. This was particularly related to the format of the risk 

management. This problem extends to the visual set-up of the risk management system as a 

potential driver of non-adherence or ‘lack of system discipline’. Issues with the format of the risk 

management system was also linked to overproduction and defective information, such as when 

the format does not fit the need or context and includes too little or too much information, thus 

expanding the previous findings related to over production and over processing and linking these 

to lack of system discipline. There was a lack of sharing knowledge about risks between similar 

projects, information were lost in phase transitions and risk information was recreated from scratch 

without follow-up thus representing overproduction and lack of adhering to system discipline, 

ultimately producing defective information due to information missing. Risk information was also 

reported to be recreated due to mistrust of the expertise of the creators, thus representing over 

production. Historical experience applied by an external risk management team did not fit the 

context and thus was an example of defective information which was not accounted for in previous 

literature. In principle it is important to rely on data, but if the information do not fit the context it 

can cause defective information.  

 

Applying the Lean concept of ‘waste’ to the project risk management domain 

Based on our findings, the waste categories apply to the project risk management domain, though 

we did not find evidence of them all. The following categories were identified in the empirical 

study: Defective information, over production, lack of system discipline, unnecessary movement, 

stockpiling information, poor knowledge management, over processing and necessary non-value 

adding risk management. The relation between the waste categories are shown in Figure 19. The 

categories not identified in the empirical findings are: waiting, rework/correcting, 

transportation/hand-off/miscommunication, limited IT resources, underused employee creativity. 

   
Figure 19: Relationship between wastes (Willumsen et al., 2019c) 
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Defective information 

Defective information was one of the prevailing categories of waste. Wrong, missing or ambiguous 

information appeared for a number of different reasons in the data. There were multiple causes of 

defective information and it had more causes than strategic misrepresentation (Flyvebjerg, 2008) 

or ignorance (Kutsch, 2010). The problem of using terms incorrectly and errors in the use of 

professional language and risk characteristics is linked to fundamental issues with the terms used 

in risk management (Avent, 2012; 2019). Practitioners may face a situation where different 

stakeholders use different terms to describe a risk. Part of the issue reside in the boundary between 

project phases where different types of uncertainties are more prevalent on each side of the 

boundary, because a particular definition of risk and uncertainty can be beneficial in one context, 

but not in another (Loch et al., 2006).   

 

Lack of system discipline vs. necessary non-value adding risk management 

The waste category ‘lack of system discipline’ revolves around not adhering to the process for 

different reasons such as incompetence and unclear roles and responsibilities. Misalignments 

between stakeholders using the system can create issues such goal conflicts which show up in the 

risk management. Risk management performed for compliance as a tick-the-box exercise could be 

viewed as necessary non-value adding risk management, but can also be a source of defective 

information and thus be considered misleading and wasteful and value destroying at worst. 

Paradoxically, risk management activities even if disconnected and compliance driven, might still 

be value adding to some extent, for example they could still increase awareness (De bakker, 2011). 

The results highlights how a risk management process is dependent on the input it receives and if 

it is to be effective it must not be filled with waste. There were examples of “too much risk 

management” which makes the organization reject too many projects which confirms the finding 

by (Rao Tummala et al., 1997) that a potential negative effect of risk management is that it makes 

it difficult to recognize and accept good projects. Yet it also expands this finding as it presents new 

reasons for this issue because it is not necessarily risk management itself which has this effect, but 

rather, the (unfit) implementation of it. Project risk management is sometimes not carried out 

according to the formal processes (Taroun, 2014), and sometimes as a tick-the-box or non-value 

adding activity (Oehmen, 2014; Kutsch 2010; 2014). This study confirms these findings, and 

reports potential causes not identified by the authors who previously studied it. Additionally the 

results show that a lack of system discipline and necessary non-value adding risk management can 

lead to defective information or over production (figure below). 
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Figure 20: Lack of system discipline vs. partial waste (Willumsen et al., 2019c) 

 

 

Case studies vs. interview studies vs. how to study risk management 

The case studies enabled analysis of documents where defective information could be verified in 

documents as well as through observations, which was not possible in the interview study.  

There were discrepancies in the root causes stated for the waste in the case studies and the 

interview study. The case study for instance made it possible to pinpoint where the wastes 

manifested, such as risk logs, during risk workshops and other parts of their risk management 

system. There is complexity in studying risk management systems and this poses challenges when 

optimizing them. To discover what is happening in a risk management system, the approach in the 

case studies revealed more about what is going on (i.e. the actuality), than only interviewing, for 

instances lack of connection between risk management processes, yet the interview study provided 

more data on different causes. We argue that it would benefit designers/optimizers of risk 

management systems to apply a rich data collection strategy inline with actuality research (Cicmil 

et al., 2006), such as the value stream mapping approach (Willumsen et al., 2019a) which was used 

as part of our data collection. This finding has implications for tailoring of risk management 

systems, as identifying waste represents away to pinpoint where tailoring is needed.  

 

From value adding to value destroying risk management 

In the results we identified multiple levels of waste (Welo and Ringen, 2016) from value adding, 

to value destroying (Figure 21). If decisions are made on ‘tick-the-box’ or ‘make-believe’ risk 

management, it could have severe consequences and be value destroying. This is supported by the 

recent accounts of projects gone wrong where the risk management was pinpointed as the cause 

(Ernst & Young, 2017; Statsrevisorerne, 2016). In the ‘best case’ examples of tick-the-box risk 

management, it is performed in that way because the project manager is running their own risk 
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management on the side, and therefore not engaging with the formal risk management. However, 

in the worst cases, it could be worse than doing nothing and value destroying because the results 

are used in decision making. 

 
Figure 21: From value adding to value destroying risk management - different degrees of waste (Willumsen et al., 

2019c) 

 

The ‘customers’ of risk management 

The articles that consider barriers to effective risk management (shown in Table 12) do not 

consider a multi-stakeholder perspective. We found that risk management has many ‘customers’, 

and they have different views on what is wasteful in risk management. Upper management might 

consider a reporting routine as valuable, or necessary to enable other value creation, however, the 

project or risk manager who is actually carrying it out, might consider it wasteful. Thus we see 

conflicts which show up in the risk management because different stakeholders prioritize different 

ways of carrying out risk management and have different goals which in turn affect the efficiency 

and effectiveness of risk management. The lack of system discipline, i.e. lack of adhering to the 

risk management process goes beyond IT projects (Kutsch, 2014), and is linked to the multiple 

‘customers’ and their different perspectives. Even if a project manager is not adhering to the formal 

risk management process, they might be doing their own risk management on the side, as observed 

in our empirical study, or there may be a lack of skill, or many other causes, as described in section 

4. Thus, designers of risk managements systems must consider what waste exist in their system, 

what might cause it, but also, consider the different ‘customers’ and how they might see waste 

differently from different perspectives.  
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6.4 Summary and future research 

 

 This chapter presented a gap and overview of waste in risk management 

 

Previous studies on ineffective and inefficient project risk management are few and unstructured. 

They do not quote each other, and no meta-study existed of the phenomena. Different authors 

provide different causes of problems in risk management processes. In this chapter these were 

collected and discussed together through the concept of waste from lean thinking. We discovered 

the following waste categories: defective information, over production, over processing, lack of 

system discipline, unnecessary movement, stockpiling/information rot and poor knowledge 

management. Two of the most predominant categories were defective information, where the risk 

related information is wrong, missing or ambiguous, and, lack of system discipline, where the 

process is not adhered to. 

 

 This chapter transferred the concept of waste from lean thinking, to project risk 

management 

 

In this chapter we reviewed the literature for causes of non-effective and non-efficient risk 

management. We answered the research questions through a literature and empirical study where 

we transferred the concept of waste from lean thinking to risk management and used it to 

investigate ineffective and inefficient, non-value adding activities, (i.e. waste) in risk management. 

We discovered many potential causes of waste in project risk management including but not 

limited to: lack of skill, using an inappropriate method,   

 

 This chapter provided an empirically grounded framework of waste in project risk 

management which can be used for waste identification 

 

The root causes of waste are many (see (Willumsen et al., 2019c) for detailed empirical 

contribution), potentially infinite and contextual, therefore identifying waste in the risk 

management process by way of identifying waste, represent a novel and structured way to identify 

barriers to optimal risk management by examining the process for instances of waste and tracing 

the root cause from there.  

 

 This chapter presented a collection of potential causes of waste in project risk management 

processes from previous literature and an empirical study 

 

In addition, Table 12, presents an overview of barriers to effective risk management linked to what 

type waste they can cause. This study (see (Willumsen et al., 2019c)) for detailed empirical study 

and results) identified more barriers to effective risk management than previous studies and thus 

presents a more comprehensive overview for practitioners than in previous literature. It is 
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interesting that the empirical study confirmed all barriers/causes from previous literature even 

though we were using waste categories as coding and not the barriers. Not all waste categories 

established in lean literature were evidenced in our study of risk management. The concept of 

waste in risk management can be utilized by practitioners to identify issues with their risk 

management processes. Utilizing waste as an analytical lens enables the identification of 

inefficiencies and redesign of the process itself. It can assist (re)designers of risk management in 

scratching the surface for tick-the-box risk management and identify potential value destroying 

risk management.  

 

 This chapter provided insights from empirical application of the framework 

 

The results present real world accounts of risk management systems and the associated issues 

which can arise, thereby providing practitioners with an overview of potential issues validated in 

literature and through multiple empirical sources. 
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 Contribution 4: Applying value stream mapping to 

risk management (RQ4) 

 

This chapter explores the second lean principle, value stream, as well as the hypothesis that it is 

meaningful to apply lean thinking tools, such as value stream mapping, to risk management (as 

described in chapter 4) . Specifically, this chapter contributes a conceptualization of the core 

building blocks of value stream mapping applied to project risk management.  

The chapter presents: 

1. A gap in the literature regarding tailoring the risk management (descriptive study 1). 

2. The concept of value stream mapping applied to risk management as a means to support 

tailoring the risk management process (prescriptive study 1). 

3. An evaluation of the framework from 3 case studies in industry (descriptive study 2). 

 

This chapter is based on paper 4. The content has been used and edited down throughout the 

chapter. The paper presents additional details and results. The following summary is approx. 

Key contributions in this chapter 

 

 Presents a gap regarding the tailoring of project risk management relevant for the design of 

project risk management regarding what to tailor to and how 

 Conceptualizes the value stream in project risk management as explicit and implicit risk 

management activities, key decision points and information flow related to different sources of 

uncertainty 

 Conceptualizes the key elements of value stream mapping within project risk management 

 Provide empirical insight on the value stream in project risk management 
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60% the length of the paper it is based on. We have revised the use of terminology with regard to 

formal/informal risk management. In the paper this chapter is based on, informal risk 

management refer to other processes which implicitly serve to manage risk. In this chapter this 

has been changed so that these processes are referred to as formal processes, implicit risk 

management.  

 

Paper 4:  

Designing risk management: applying value stream mapping to risk management* 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Rossi, Monica 

part of: Proceedings of 22nd International Conference on Engineering Design (ICED19), pages: 

2229-2238, 2019 

Presented at: 22nd International Conference on Engineering Design (ICED19) 

Type: Article in proceedings (Peer reviewed) 

Status: Published     |    År: 2019     |    DOI: https://doi.org/10.1017/dsi.2019.229 
 

The chapter investigates what the value stream within risk management is and how value stream 

mapping can be applied to assist the tailoring and design of project risk management. We 

conceptualization of ‘risk value stream mapping’ (RVSM) utilizing product development value 

stream mapping (McManus 2005) as a starting point. The research question guiding the paper is: 

RQ4: How can value stream mapping can be used to tailor risk management?  

 

To develop a conceptual model of value stream mapping in risk management we needed to answer 

3 sub-questions: 

1. What is the value of risk management? (detailed in chapter 5) 

2. What is waste in risk management? (detailed in chapter 6) 

3. How can the value stream be conceptualized/modelled? (main focus of this chapter) 

 

The research methods applied were literature review and case studies in 3 companies (see section 

3.4).  

7.1 A gap regarding methods for tailoring risk management: The 

need for designing risk management (Descriptive Study 1) 

This section identifies a gap in both understanding and methods for tailoring, i.e. design of project 

risk management.  

In many cases, risk management can end up disconnected from the value creation of the 

engineering tasks and executed as a tick-the-box activity to satisfy compliance demands (Hubbard, 

2009; Kutsch et al., 2014; Kutsch and Hall, 2009; Oehmen et al., 2012). Škec et al. (2014) argue 

that there is no ‘one size fits all’ and that risk management must be tailored to the contextual 

environment. According to Oehmen et al. (2014) tailoring risk management is a key practice to 

https://orbit.dtu.dk/en/publications/designing-risk-management-applying-value-stream-mapping-to-risk-management(35f078c2-7c1c-4f4f-8bfc-286b502e3e95).html
https://orbit.dtu.dk/en/publications/designing-risk-management-applying-value-stream-mapping-to-risk-management(35f078c2-7c1c-4f4f-8bfc-286b502e3e95).html
https://orbit.dtu.dk/en/publications/designing-risk-management-applying-value-stream-mapping-to-risk-management(35f078c2-7c1c-4f4f-8bfc-286b502e3e95).html
https://www.dtu.dk/service/telefonbog/person?id=57116
https://www.dtu.dk/service/telefonbog/person?id=86370
https://doi.org/10.1017/dsi.2019.229
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enable risk management to create value. One of the benefits of tailoring the risk management 

process is that this can enable it to support innovation (Vasconcellos et al., 2011). The ISO 31000 

standard recognizes the need for tailoring. However, according to Olechowski et al. (2016) it is 

unclear how to tailor risk management and ISO 31000 does not go into detail regarding how to do 

so (ISO 31000, 2018). Furthermore, Leitch (2010) identified problems with its implementation 

requirements. Tegeltija (2018) provides more detail regarding which parameters are important in 

tailoring: Central aspects of tailoring include stakeholder needs and perceptions, strategic 

objectives and integration with other processes in the organization (Willumsen et al., 2019). 

Multiple authors have studied the application of risk management practices in different 

environments and have found that they are often not implemented at a satisfactory level or are 

perceived to not create value (Kutsch and Hall, 2009; Raz et al., 2002; Ren and Yeo, 2004) and 

that there is a gap regarding how to tailor risk management to product development projects (Škec 

et al., 2014; Tegeltija et al., 2018).  

Many interests come together in the risk management process and there might be strategic risks 

that are very important at the upper management level, but which are not considered important at 

the project level and vice versa. Different stakeholders have different needs in relation to the 

purpose of the risk management process and stakeholders might therefore see different risks as 

important. This affects how and which risk management activities are considered to be value 

creating (Krane et al., 2012; Willumsen et al., 2019). While risk reduction is mentioned as an 

aspect of value in the original PDVSM, there is no specific guidance on how to optimize the 

process in terms of risk management. There is no guidance on how to undertake value stream 

mapping of the risk management process, in order to maximize its value and minimize its waste.  

7.1.1 Value of risk management 

The value of project risk management is discussed in further detail in chapter 5. The value that risk 

management creates is contextual and it differs. Reducing risk, prioritizing efforts, evaluating 

projects, understanding the solution space or as leverage in negotiations, risk management has 

many different value propositions and the value creation 

of project risk manage is context dependent and dynamic. 

The value risk management creates is in part determined 

by the stakeholders and can vary as depicted in below 

(Willumsen et al., 2019; De Bakker, 2012, Kutsch, 2014). 

Even the same stakeholder can have different perceptions 

of what value risk management creates, and how it does 

so. Risk management also creates value indirectly 

(Oehmen et al., 2014). Explicit formalized risk 

management is typically thought to create value through 

activities such as: Establish the context, risk identification, 

risk assessment, risk evaluation, risk treatment, 

communication, monitoring and control (ISO, 2018). 

Figure 22: different value perceptions in 

project risk management source:(Willumsen 

et al., 2019b) 
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7.1.2 Waste in risk management 

The concept of waste in project risk management is discussed in further detail in chapter 6.  

Multiple types of waste were discovered both in literature and through our empirical studies. The 

waste discovered empirically was defective information, lack of system discipline, over 

production, over processing, stockpiling, movement and poor knowledge management. A central 

waste category in our sample, as well as previous literature reviewed, was defective information. 

Many of the other waste types ultimately lead to defective information ((Willumsen et al., 2019a, 

2019c), and defective information in risk management is highly problematic for its efficiency and 

effectiveness because it creates problems if used in decision-making, estimates, to prioritize efforts 

or basically any purpose risk management is used for. The root causes of waste grows substantially 

when zooming out from the risk management process itself (see chapter 6). The waste taxonomy 

enables a way to identify problems with the management of risk and trace the root causes from 

there. An overview of potential root causes are presented and discussed in chapter 6. Knowledge 

of causes of problems can assist in the analysis of waste in the value stream.  

7.1.3 Value stream in risk management 

To conceptualize the value stream in risk management, we build upon the definition of value 

stream established by McManus (2005). McManus considers the value stream to be process steps 

and information flows related to product development. Thus we consider the value stream in risk 

management to be the process steps and information flows in risk management. Additionally, in 

chapter 4 we conceptualized the risk management value stream as consisting of all risk related 

activities, as well as key decision points in a project. This is because decision points represents 

one of the main uses of risk information (Hubbard, 2009; Oehmen, 2012; 2014). 

In order to understand what ‘risk related’ activities means, we utilize the ISO definition of risk 

management. The definition refers to activities which could be classified as one of the following: 

risk identification, risk analysis, risk evaluation, risk treatment, monitoring and reviewing risk, 

communicating information about risk and establishing the context of risk management (ISO, 

2018). Overall the ISO 310000 standard defines risk management as “coordinated activities to 

direct and control risk” (ISO, 2018, p.1). However, there are many activities which serve to direct 

and control risk and it is possible to classify many activities in projects as risk related, and therefore 

part of the risk value stream. There are many activities in engineering development projects that 

help to identify and reduce risk, which are not considered part of the formal explicit risk 

management. For example prototyping (Ouden, 2012; Raz and Michael, 2001), review meetings 

or technology readiness levels, which serve to identify, reduce or assess the risk (effect of 

uncertainty on objectives) with regard to the use of a particular design or technology (Ilevbare et 

al., 2014). Part of the purpose of prototyping is to identify and assess risk (Ouden, 2012; Jensen, 

2019), and thus could be considered as part of the risk value stream because it is part of the 

information flow with regard to risk. In fact, there are many different activities which implicitly 

serve to manage risk that are not part of the formal explicit risk management process (Willumsen, 
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2019). However, in order to understand the actual information flow with regard to risk, these 

activities should be included. When mapping the risk value stream, we propose to map both 

explicit risk management activities, as well as activities that serve a similar purpose (implicit risk 

management). Additionally we discovered that it can be beneficial to further detail the information 

flow regarding risk (Willumsen, 2019). It can be divided into information flows about different 

sources of risk, such as technical, market and organizational (Mu et al., 2009) (as depicted in Figure 

23).  

 

 
Figure 23: Processes which serve to manage risk 

The information flow about risk can be manifested in various ways such as through dialogue and/or 

items such as risk reports, risk logs, risk matrices and many other documents and models (Besner 

and Hobbs, 2006; Raz and Michael, 2001). In the chapter on the value of risk management (chapter 

5) it was argued that risk management create value indirectly through other processes. Therefore, 

other processes and activities that need risk information, such as decision points, should also be 

mapped as part of the value stream. To identify activities which contribute to the management of 

risk (McManus, 2005), it can be important to map the engineering project process and identify 

which process steps implicitly serve to manage risk. To identify which process steps implicitly 

serve to manage risk, the ISO process step categories can be utilized as a check-list to determine 

if a particular activity serve to manage risk. The ISO categories are as follows: risk identification, 

risk assessment, risk treatment, monitor and control risk, establish the context (ISO, 2018). When 

mapping the value stream in practice it can be beneficial to utilize the ISO definition of risk (the 

effect of uncertainty on objectives) instead of the word risk as participants in the mapping exercise 

might have different understandings of what risk means. Using the ISO definition of risk may also 

stimulate a broader reflection on which processes actually serve to manage risk. 

7.2 Risk value stream mapping framework (Prescriptive study 

1) 

This section describes the conceptual framework of risk value stream mapping. It is for tailoring 

project risk management. Designers of risk management systems can use the framework to 

understand the current state of the risk management value stream. During the mapping process, 

waste can be identified as well as potential for value creation, and thus enables redesign of the risk 

management process.   
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We conceptualize the risk management value stream as: 1. Formal explicit risk management 

process steps (i.e. as proposed by the ISO 31000), 2. Project activities that serve to manage risk 

(implicit risk management), 3. Risk related information flows and, 4. Key decision points.  

The conceptual RVSM framework contains the following tasks (example depicted in Figure 24): 

1) Map key decision points, 2) Map explicit formal risk management process steps, 3) Map project 

process steps that serve to manage risk (implicit risk management), 4) Map risk related information 

flows, 5) Categorize according to ISO 31000 process steps, 6) Evaluate the value added by each 

process step for stakeholders and other processes, and 7) Identify waste 

 

 

 
Figure 24: Risk value stream mapping conceptual framework (Willumsen et al., 2019a) 

To evaluate the framework we applied it in three case studies where the conceptual framework 

was utilized and adapted through several iterations.  

  

7.3 Evaluating the risk value stream mapping framework 

(Descriptive Study 2) 

The section presents empirical accounts of the evaluation of the risk value stream mapping 

framework (RSVM). We developed and tested components of the RVSM framework in three case 

companies. The framework enabled a diagnosis of the current state of risk management in 

companies and future design activities pertaining to risk management systems. The value stream 

was initially divided into explicit and implicit risk management but through iterations and 

application of the framework we added types of flow related to sources of uncertainty, i.e. 

technical, market, regulatory and others and revised the model, including to contextual aspects of 

the cases. For example, in one of the cases a source of uncertainty related to regulatory approval 

was added by the researcher because it was particularly important and lack of considering it had 

created problems in that case study. Over all, the value stream benefitted from increasing and 

contextualizing the level of detail, which a “standard” value stream mapping does not necessarily 

require (Womack and Jones, 2007).  

The case companies had not explicated why they did risk management, yet found many purposes 

of risk management, particularly related to supporting other processes, aligning projects with 

strategic goals and supporting decision-making. The process of explicating the value for 
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stakeholders and waste in risk management, in combination with value stream modelling, could 

be a viable approach to tailoring and optimizing the risk management process, and the case studies 

provided an initial validation of the framework. 

One of the challenges regarding the use of value stream mapping as an optimization method is that 

it highlighted the difficulties in quantitatively measuring the potential improvements – in part due 

to the time span required and issues with such measurements (Willumsen et al., 2019f). 

There are two levels regarding how to determine whether one implementation of risk management 

is more optimal than another, qualitative and quantitative. On the qualitative level it is about 

whether it creates value for the specific contextual objective as perceived by the stakeholders as 

well as the reduction of waste. We can then rate different implementations qualitatively according 

to their ability to create value for stakeholders and reduce waste. On the quantitative level it is a 

matter of how to quantify aspects of value such as ‘quality decision making’ and the effect of risk 

management on objectives such as project success. However, measuring quantitatively remains an 

issue of future research in the next iteration because there are challenges with ‘proving’ the value 

of risk management (Willumsen et al., 2019f).  

The mapping of explicit and implicit risk management proved beneficial because it helped to 

uncover relevant aspect of the management of risk in the case studies, yet this aspect is not 

explicated by standards such as the ISO, and thus presents an opportunity for further research on 

the value stream in risk management and what in practice serves to manage risk – i.e. the actuality 

of project risk management.  

 

7.4 Summary and future research 

This chapter presented a conceptualization and evaluation of the value stream and value stream 

mapping in project risk management. 

 

 The chapter presented a gap regarding the tailoring of project risk management relevant 

for the design of project risk management 

 

Tailoring of the risk management is argued to be relevant by normative literature (ISO, 2018; PMI, 

2019) as well as empirical studies (Skec, 2014; Chapman, 2019; Tegeltija, 2018), yet there is a 

gap regarding how to do so, and more research is needed regarding which parameters to consider 

(Yaraghi and Langhe, 2011). 

 

 Conceptualizes the value stream in project risk management and the key elements of 

value stream mapping within project risk management 

 

This chapter conceptualized the value stream in risk management based on previous findings as 

information flow, decision points as well as explicit and implicit risk management process steps. 

In addition it presented a brief overview of value a waste in project risk management.  
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 Provide empirical insight on the value stream in project risk management 

 

It was important to differentiate the value stream into different streams of information about risk 

related to different sources of risk, as it enabled the discovery of important issues with the risk 

management process. Typically the engineering companies we investigated payed more attention 

to technical risk than other types of risk, even though these are just as crucial.  

 

 Presents an empirical validation of the risk value stream mapping model created 

 

The risk value stream mapping model was applied in 3 case studies. It enabled diagnosis of the 

current state and in all cases it identified specific issues with the risk management process not 

identified by the case company itself. The model enabled a more coherent overview of the 

management of risk than only mapping the explicit risk management process.  

 

Further research is needed in determining what really serves to manage risk in practice and more 

specifically previous empirical studies have found with regard to implicit risk management.  
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 Contribution 5: You cannot, not manage risks: 

The actuality of managing risk in projects (RQ5.1 

and RQ5.2) 

 
 

This chapter examines further the prescriptions of previous chapters. Specifically this chapter 

extends the understanding of the value stream in project risk management by exploring what serves 

to manage risk in practice, beyond the formal explicit risk management process. Additionally the 

chapter addresses the gap with regard to the study of project risk management practice (Ahlemann 

et al., 2013; Kutsch, 2014a; Kutsch and Hall, 2009; Willumsen et al., 2019f, 2019c). The chapter 

is extended in length, as it introduces a theoretical framing with regard to ‘actuality research’ which 

has not been detailed in the theoretical background. The chapter presents: 

 

1. The current state of empirical research with regard to the study of practice and what 

previous literature has found to manage risk in practice (descriptive study 1) 

2. Provides a sense-making framework for understanding the what serve to manage risk in 

practice (prescriptive  study 1) 

3. Empirical application of the framework in multi-method empirical study (see section 

3.4.2) and subsequent discussion and results (descriptive study 2). 
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This chapter is based on paper 4. The content has been used and edited down throughout the 

chapter. The paper presents additional details and results. The following summary is approx. 47% 

the length of the paper it is based on.  

 

Paper 4: 

You cannot, not manage risk: The actuality of managing risk in projects* 

Willumsen, Pelle Lundquist ; Oehmen, Josef ; Selim, Hani 

In: International Journal of Project Management  

Type: Journal article 

Status: Submitted  
 

While studying value, waste and value stream in risk management, we found that multiple aspects 

of practice were underexplored, and not much empirical evidence of what actually serve to manage 

risk in practice as well as how stakeholders perceive the management of risk to occur in practice 

(Willumsen et al., 2019f).  

While studying what the value stream is in risk management we discovered that the value stream 

is more than the explicit and formal risk management process. This is because other processes, 

which are not denoted risk management, might serve the same purpose as a risk management 

activity, such as to identify risk. This is important knowledge when studying or designing project 

risk management systems because it enables a more ‘true’ picture of what is going on with regard 

to the management of risk, than only looking at the formal risk management process. This chapter 

is guided by the following research questions:  

 

RQ 5: How is the actuality of project risk management reflected in the current state-of-the-art 

research? 

RQ 5.1: How do project stakeholders perceive risks to be managed in practice? 

 

The research methods applied were literature review, case studies in 3 companies, action research 

elements and an interview study with multiple companies (see section 3.4 and (Willumsen et al., 

2019d)).  

Key contributions in this chapter 

 

 Presents a gap regarding the study of practice in project risk management research 

 Provides a sense-making framework for understanding the current state and capabilities with 

regard to the management of risk in an organization  

 Provides insights on what actually serves to manage risk in practice  

 Showcases the contextual variation in the management of risk in practice  

 Provides insight on what the value stream in risk management is 

https://www.dtu.dk/service/telefonbog/person?id=57116
https://www.dtu.dk/service/telefonbog/person?id=86370
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8.1 The current state of actuality research in project risk 

management literature (Descriptive Study 1) 

On the one hand, empirical studies on project risk management yield contradictory and incomplete 

results regarding risk management’s impact on project success (De Bakker, 2011; De Carvalho 

and Rabechini Junior, 2015; Willumsen et al., 2019f). Kutsch and Hall (2009) argue that despite a 

great deal of work towards prescriptive risk management guidelines, little work exists to reveal 

what risk management is actually done (or not done) by project managers, and why. On the other 

hand, the management of risk is not limited to the risk management processes (De Carvalho and 

Rabechini Junior, 2015) and when researchers study only the formalized risk management process 

they often leave out important aspects which also serve to manage risk in practice (Willumsen et 

al., 2019f). This research addresses both observations by applying a theoretical lens of actuality 

from project management studies (Cicmil et al., 2006; Hällgren and Söderholm, 2011) to the study 

of project risk management.  

The purpose of this research is to investigate what insights we can gain from studying project risk 

management from an actuality perspective, how those compare with the current literature, and 

what novel research avenues it opens. Studies on risk management often focus on formal risk 

management practices only (de Carvalho, 2015, Willumsen, et al. 2019). However, according to 

recent empirical studies, the soft-side of risk management such as trust building, interpersonal 

skills etc., influence the management of risk more than the formal risk management (De Carvalho 

and Rabechini Junior, 2015) as well as contextual factors (Willumsen et al. 2019).  

 

Studying the actuality might help explain why such conflicting results occur and actuality research 

argues that it is important to get “closer to practice” for studies to be accurate and relevant (Cicmil 

et al., 2006). We first establish what actuality research entails in projects and then discuss it with 

regard to project risk management. Following this discussion, we examine the extent of actuality 

research about project risk management in two top ranked journals (International Journal of Project 

Management and Risk Analysis). 

8.1.1 Actuality research in project management 

Actuality research entails understanding what happens in practice with regard to the lived 

experience of the practitioners. In actuality research “the primary emphasis is not on ‘universals’ 

(i.e. elements of perceived ‘good practice’) but on a range of atypical things and activities 

experienced as significant by actors in the local context” (Cicmil, 2006). It is important to include 

both implicit and explicit practices in a study of actuality (Cicmil et al., 2006). Part of an actuality 

study can be co-production of knowledge (Cicmil, 2006; Blomquist et al., 2010) for instance 

through reflexive interviewing, active interviewing, action research or participatory studies. 

Observations is a key part of actuality research as it may reveal insights regarding the informal 

and implicit as well as true nature of practices (Blomquist et al., 2010; Cicmil et al., 2006). 

Actuality research requires a conscious effort to understand the interrelationship and inseparability 
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between agency (individual behaviour and action) and structure (organisational policies, 

procedures, and legitimised routines) in the context, rather than considering them as discrete and 

detached from each other (Cicmil et al., 2006). The focus should be on the subjective, thus 

uncovering perceptions and situated knowledge in action. Actuality research should strive to 

include the explicit and implicit factors because the implicit might drive the explicit  (Blomquist 

et al., 2010). In addition, the context is shaped by formal and informal structures. Actuality 

research has two important aspects: 1. How to study (in terms of appropriate collection and 

treatment of empirical data), and, 2. What to study (focusing beyond only formal processes for 

example). 

8.1.2 Discussing the actuality of project risk management 

Actuality research recommends particular foci such as studying both the implicit and the explicit 

as well as including the interaction between elements as opposed to studying either in isolation. 

What is engrained in the implicit, might drive the explicit. Therefore, to better understand what 

actuality research entails when applied to risk management we investigate what previous authors 

have found to manage risk in projects, both implicitly and explicitly. In the following we consider 

both explicit vs. implicit risk management and formal vs. informal processes. Explicit risk 

management refer to activities which are labelled as such, (for example risk identification 

workshops) and implicit risk management refer to activities which serve to manage risk, but are 

not labelled as a risk management activity (for example knowledge management, which can serve 

to reduce risk related to knowledge availability and quality). Formal processes refer to defined 

processes in an organization (for example a project management or risk management process), and 

informal processes refer to non-defined processes (for example ad hoc discussions or trust 

building).  

When reviewing risk management articles, we found that what is considered to manage risk differs 

across the literature. Authors have different foci and their results are broad and vary in terms of 

how risks are managed in practice and what is perceived to manage the risk. For example, multiple 

authors have found that there are other processes which implicitly serve to manage risk (Neves et 

al., 2014; Oehmen et al., 2014; Xia et al., 2018). In addition, multiple authors (Bannerman, 2008; 

Ropponen and Lyytinen, 1997; Taroun, 2014; Willumsen et al., 2019f), found that risk 

management is sometimes handled by informal processes. They make a distinction between formal 

and informal processes of managing risk. The distinction the authors make is between following a 

formal risk management process or carrying out the management of risk in an ad hoc manner 

(Bannerman, 2008; Taroun, 2014; Willumsen et al., 2019a). Other authors identify informal 

processes which implicitly manage risk such as trust and relationship building or cultural aspects 

(De Bakker, 2011; De Carvalho and Rabechini Junior, 2015; Oehmen et al., 2014). Thus, we find 

both implicit and explicit management of risk and that risk management may happen as part of a 

formal or informal process. Actuality research advocates investigating both the explicit and the 

implicit. We thus attempt to combine the distinction between explicit risk management and 

implicit management of risk with the formal and informal processes to obtain a more holistic 
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understanding of what serves to manage risk in practice. The following introduces the resulting 

sense-making framework, which is subsequently used for the literature review and empirical study. 

 

Formal risk management processes 

A common focus within risk management research is the formal risk management process (Figure 

25), such as risk identification or the tools associated with it, which many authors have as their 

focus of study (de Bakker et al., 2010; Raz and Michael, 2001; Willumsen et al., 2019f). However, 

according to (Neves et al., 2014; Oehmen et al., 2014; Xia et al., 2018) there are other processes 

in an organization that also serve to manage risk, which are not called risk management.  

 

 
Figure 25 : Formal explicit risk management (Willumsen et al., 2019d) 

 

Other formal processes that manage risk  
Multiple authors have reported on the ability of various organizational processes to manage risk. 

For example, knowledge management and its effect on risk management (Neves et al., 2014) or 

stakeholder management and its effect on reducing stakeholder related risks (Xia et al., 2018). In 

these examples, the authors are not studying only the formal risk management process per say, 

they are studying the effect of other formal organizational processes on the management of risk. 

These processes are not risk management processes, they are other formal organizational 

processes, yet they have an implicit function in the management of risk as depicted in Figure 26. 

 

 
Figure 26: Formal explicit and implicit risk management (Willumsen et al., 2019d) 

Ad hoc, i.e. Informal risk management processes 

Beyond the formal, authors have reported on informal risk management. For example, Taroun 

(2014) found that risk were often managed in an ad hoc, i.e. informal manner. Willumsen et al. 

(2019) found that project practitioners perceived ad hoc, informal risk management were at times 

seen as an enabler for more efficient risk management with project under time pressure. In addition 

to the informal explicit risk management (depicted in Figure 27) risk management literature also 
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discusses informal implicit processes which serve to manage risk such as trust building between 

stakeholders (De Carvalho and Rabechini Junior, 2015). 

 

 

 
Figure 27: Informal explicit risk management (Willumsen et al., 2019d) 

 

Implicit informal risk management - enablers 

Several authors identified informal processes which implicitly serve to manage risk. For example, 

Oehmen et al. (2014) found a series of implicit informal processes, which affect the management 

of risk such as an ‘open problem solving’ organization. Shi et al. (2015) conducted a qualitative 

study with interviews, document analysis and observations and identified 4 informal implicit 

factors that affect the management of risk: Sufficient communication, Timely response, Effective 

trust building and Enhancement of social benefits. Thus, the management of risk has an informal 

implicit aspect as depicted in Figure 28. 

 

 

 
Figure 28: Informal implicit risk management (Willumsen et al., 2019d) 

 

When the aspects of formal, informal, explicit and implicit risk management that previous studies 

have discovered are combined, it results in the sense-making framework depicted in Figure 29.  

The framework depicts the various processual ways in which the management of risk happens, 

according to previous studies.  
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Figure 29: Sense-making framework of formal and informal risk management (Willumsen et al., 2019d) 

 

The following literature review and empirical work will utilize the sense-making framework 

depicted in Figure 29: Sense-making framework of formal and informal risk management to 

uncover what manages risk in practice. 

8.1.3 The actuality of project risk management in two top ranked journals: 

Journal of Risk Analysis and International Journal of Project 

Management 

 

Literature Review: Journal of Risk Analysis 

In the past 20 years (2000-2019 accessed 03/10-2019), 18 articles refer to the key phrase “project 

management” in the journal. 6 of the articles collected empirical data; Two surveys, one case study, 

one field study, one participatory design process with interviews and one mixed method with 

survey, interviews and user group discussions. The articles primarily conduct research from a non-

actuality point of view. 

 
Figure 30: Articles in Journal of Risk Analysis with project management as a keyword and their foci. Studies 

relevant to actuality are in parentheses (Willumsen et al., 2019d).  
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With the exception of two, (Drew et al., 2004; Niewöhner et al., 2004) the articles did not address 

the actuality of project risk management from an empirical point of view regarding co-production 

of knowledge, observations, perceptions of practitioners. One article (Niewöhner et al., 2004) took 

an empirical approach to examine contextual variation with regard to how mental models affect 

the management of risk, whereas the rest looked for ‘universals’. 

 

Literature Review: International Journal of Project Management 

In the past 10 years (2010-2019 – accessed 16/10-2019) 85 articles refer to the term “risk 

management” in either the abstract, keywords or title in the journal. Of these articles, 28 did not 

have an empirical component and 3 utilized secondary data, from past studies. 54 articles which 

employed empirical approaches are depicted in Table 13. 

 

Table 13: Overview of IJPM articles (Willumsen et al., 2019d). 

Research 

design 

Method(s) No Co-production of 

knowledge 

Report on contextual variation 

Single 

method 

Surveys 19 - - 

Case studies (with 

observations) 

5 (J. Liu et al., 2013) (Osipova and Eriksson, 2013) 

Case studies (no 

observations) 

12 - (De Bakker et al., 2012)(Liu et 

al., 2015) 

Interview studies 8 - (Kutsch and Hall, 2010) 

Action research field study 1 (Marcelino-Sádaba et 

al., 2014) 

- 

Document analysis 1 -  

Multi 

method 

Interview, observations 1 (Van Os et al., 2015) (Van Os et al., 2015) 

Case study with observation, 

interviews 

1 - (Willumsen et al., 2019f) 

Mixed 

method 

Case study, workshop, 

survey, interviews 

1 (Keers and van Fenema, 

2018) 

- 

Questionnaire, observations, 

interview, case study 

1 - - 

Survey, interview 2 - - 

Focus group, survey  1 - - 

  

The articles in Table 13 address topics relevant to understanding practice and provide some insight 

for practitioners, but they consider primarily universals and not contextual situated aspects. The 

treatment and collection of data do not follow an actuality approach. For the most part they do not 

employ a coproduction of knowledge or use observations, and in the qualitative studies that do 

collect data on the actuality, the focus in the treatment of empirical evidence is on identifying 

universal ‘best practices’ or tendencies, leaving out contextual considerations and confounding 

factors.  

 



111 
 

 
Figure 31: Overview of articles in IJPM – focus points (Willumsen et al., 2019d) 

The majority of articles (52) focused on one aspect of the sense-making framework. 30 articles 

covered two aspects. Two articles covered 3 aspects. None of the articles covering only one aspect 

of the framework applied an approach in line with actuality for the data collection or treatment. 

Only 3 articles (Keers and van Fenema, 2018; Van Os et al., 2015; Willumsen et al., 2019f) covered 

more than one aspect of the framework, show-cased contextual variation and used an approach in 

line with actuality for the collection and treatment of data. However, the articles that do try to 

study the lived reality of the practitioners provide valuable insight, such as (Kutsch and Hall, 2010) 

who show that project risk management is sometimes simply not applied for various contextual 

reasons such as inability to justify the cost/benefit of project risk management. Thus, the study of 

actuality in the journals examined is very limited. 

 

Formal process, explicit risk management 

Typically formal risk management processes are risk identification, analysis, mitigation and 

monitoring (Oehmen, 2012b; Raz and Michael, 2001), however it is not clear how formal explicit 

risk management helps to manage risk in practice. Raz and Michael (2001) found in their study of 

practitioners, that the highest ranked risk management practices according to practitioners were 

risk identification brainstorming and risk impact assessment. Yim (2015) studied formal risk 

management through interviews and document analysis and concluded that project risk 

management can be customized depending on project type. Willumsen et al. (2019) found through 

a multi-method study, that what was considered best practice regarding formal risk management 

varied between extreme opposites. In addition, De Bakker (2012) conducted 7 case studies and 

found that even applying a single activity such as risk identification improves the management of 

risk by itself, even if no follow up is done. Kutsch et al (2010; 2014) found that project managers 

would choose not to apply project risk management for various reasons linked to perceived 

ineffectiveness and issues with it. Oehmen et al (2014) studied formal explicit risk management 

processes but during the study they discovered that they could not establish a direct link between 

explicit risk management and project success. However, they showed that formal processes that 
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are not denoted risk management, affected the management of risk. Authors often focus on risk 

tools such as the risk matrix, failure mode effect analysis or Monte Carlo simulation (ISO31010, 

2009; Liu et al., 2013). 

 

Formal process - implicit risk management 

Different processes such as other project management processes can serve to manage risk, even if 

they are not considered formal risk management. Becker and Smidt (2015) studied how human 

resource management both serve to manage risk, and propose an integrated approach to conduct a 

more holistic risk management. Neves et al. (2014) conducted a multi case study through a 

questionnaire and found that knowledge management can affect risk management efficiency and 

that knowledge management can reduce risk. Xia (2018) found in a review of past empirical studies 

that stakeholder management can be a way to manage risk. On a more general level, Guo et al. 

(2014) conducted a qualitative interview study of two major projects and found that project 

governance structures serve to manage risk. As such, many different project management 

processes thus work along side formal risk management in the management of risk (Oehmen et 

al., 2014; Ward and Chapman, 1991; Willumsen et al., 2019f). Raz and michael (2001) studied the 

perception of effectiveness of project risk management practices and found that the ones which 

scored highest was not risk management practices, but other practices such as simulation, 

subcontractor management and responsibility assignment.  

 

Informal process - explicit risk management  

Multiple authors who study formal risk management find that risk management is applied in an ad 

hoc manner. For example Taroun (2014) studied previous risk management in the construction 

industry and found that  “ad hoc” risk management was widespread. Willumsen et al. (2019) found 

that ad hoc risk management was considered value adding under specific circumstances, such as 

when a project was on a fast track. Chapman (2019) rated the lowest level of risk management 

maturity as ‘ad hoc’. Besner and Hobbs (2012) found in an extensive survey that there was a higher 

use of ad hoc risk management in projects with a high degree of uncertainty. Several authors state 

that risk management practices are still rarely applied in a structured way in the daily routine of 

projects, thus characterizing a gap in the area (Ibbs and Kwak 2000; Raz, Shenhar, and Dvir 2002; 

Zwikael and Globerson 2006; Zwikael and Sadeh 2007). There are studies which identify that ad 

hoc risk management occur (Bannerman, 2008; Besner and Hobbs, 2012, 2006; Taroun, 2014; 

Willumsen et al., 2019f), and they find that the level of formalization of risk management varies 

between projects. Yet, few studies explore informal explicit or ‘ad hoc’ risk management.  

 

Informal process – implicit risk management 

There are multiple reports on how informal implicit factors manage risk and affect the management 

of risk. Oehmen et al. (2014) found through a survey that having an ‘open problem solving’ 

organization helps to manage risk by encouraging the project personnel to speak up thus aiding in 

risk identification. Similarly, Liu et al. (2015) conducted an exploratory case study based on 

interviews and found that culture shapes risk management practices and perceptions of risk. Shi et 
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al. (2015) conducted a qualitative study with interviews, document analysis and observations and 

identified 4 informal implicit factors that affect formal risk management: Sufficient 

communication, timely response, effective trust building and enhancement of social benefits. 

Team collaboration was found to affect how uncertainties and ambiguity is managed and handled 

by Walker et al. (2017). According to de Carvalho (2015) suggests that the implicit and informal 

aspects or ‘soft-skills’ of risk management plays a larger role than the hard side. Different authors 

emphasize different informal implicit factors such as trust and learning  (Gladwell 2006, Pich, 

Loch and Meyer 2002), experience (Chapman, 2019; Ward and Chapman, 1991). Studies on risk 

management are often neglecting relevant aspects in uncertainty management, such as the soft 

skills of project stakeholders (Grabher 2004; Crawford et al. 2006; Gladwell 2006; Sharma and 

Gupta 2012; Söderlund and Maylor 2012). The organisational context and setup can help to 

manage risk and affect the management of risk, this includes organisational culture, organisational 

climate and demographics (Crawford et al. 2006; Sharma and Gupta 2012; Söderlund and Maylor 

2012). Individual aspects such as expectations, intuition and judgement, biases, value perception 

and power conflicts (Gladwell 2006; Söderlund and Maylor 2012) can also determine and affect 

the management of risk.  

8.1.4 The relationship of formal, informal, explicit and implicit aspects of 

project risk management 

The informal, formal, implicit and explicit affect each other. They exist in parallel with or without 

overlap, supporting, replacing or affecting each other in various ways. According to de bakker 

(2012) doing formal risk analysis improves other formal processes, as well as ad hoc and 

relationship between actors because risk identification has communicative effects, such as 

increased awareness of risks which lingers on into other management processes and day-to-day 

actions (as depicted in Figure 32). Oehmen (2014) found that risk management does not directly 

impact success of a project but rather does so through other processes and implicit factors. For 

instance by providing information about risk in decision-making processes the formal risk 

management influences the other formal processes. Flyvbjerg (2008) showed that implicit factors 

such as stakeholders purposefully misrepresenting data can affect the management of risk. Osipova 

and Eriksson (2013) found that organizational approach of flexibility or rigidity influence the 

management of risk. Figure 32 depicts an overview of how the formal and informal affect each 

other.  
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Figure 32: How the formal, informal, explicit and implicit each other (Willumsen et al., 2019d) 

8.1.5 Conclusions from the literature review 

Actuality is neither clearly articulated nor studied in the project risk management literature which 

was examined in this review. The majority of articles deals with explicit formalized risk 

management and does not articulate how it relates to practice. They leave out confounding factors 

thus making their results incomplete and questionable for a practitioner whom might be in a 

context where the results do not apply. Considering the reports on discrepancies between theory 

and practice (Ackermann and Alexander, 2016; Ahlemann et al., 2013; Bannerman, 2008; Kutsch 

and Hall, 2010) it is perhaps problematic that so many articles are either without an empirical 

component, carries out confirmatory studies for the authors frameworks or conduct surveys 

looking for high level general tendencies.  

The management of risk might be happening outside the risk management process. It might be 

happening in an ad hoc manner or it might be facilitated completely by implicit informal factors. 

In addition, the informal and formal affect each other in multiple ways as depicted in Figure 32, 

which thus creates additional challenges for risk management studies and practitioners. Different 

processes such as partnering, stakeholder management, knowledge sharing, human resource 

management or contracting shape and affect the management of risk, and authors focus on different 

ones. While these authors all have valid points it is perhaps problematic that no studies collects 

and studies these at the meta-level, because how would a practitioner know which one to focus 

on? It is interesting that these different foci and relationships could all be present in a practice 

setting, with very different weights depending on the context (Willumsen et al., 2019f) and 

maturity of the particular organization (Chapman, 2019).  
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The use of empirical methods such as observations, co-production of knowledge, action research 

and explorative case studies were limited. Studies on risk management for the most part focus on 

universals rather than what is perceived as significant by the stakeholders in the local context. 

When we zoom in on a project management journal it is evident that few articles address actuality, 

and the ones that does, do so only partially. The findings of this literature review show a gap as 

well as opportunity in studying actuality of risk management regarding empirical and 

methodological approaches and in the treatment of data.  

 

 
 

Figure 33: Approaches of the majority of studies on project risk management examined (Willumsen et al., 2019d).  

 

8.2 Sense-making framework of explicit and implicit project 

risk management (Prescriptive Study 1) 

From the descriptive study (section 8.1) we derived a number of prescriptions for researchers and 

designers of risk management systems. Researchers and designers of risk management systems 

can use the sense-making framework proposed to get a more complete picture of the management 

of risk than just considering the explicit formalized risk management process. By doing so, they 

can obtain a more complete picture of what really contributed to the management of risk. 

Researchers can use the framework to consider and identify confounding factors arising from the 

explicit/implicit and formal/informal which should be taken into account. The descriptive study 

revealed a gap with regard to research design in project risk management – particularly with 

collection and treatment of data. We present prescription for researchers of risk management 

systems to fill this gap in order to uncover knowledge about risk management in practice – which 

is needed by designers of risk management systems. The prescriptions are to create more practice-

oriented research following the tenants of actuality research. It is about what is studied, and how 

it is studied. This means studying both implicit and explicit aspects of risk management and how 

they interact. It means utilizing observational studies, collecting rich empirical data, co-producing 
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knowledge and reporting on contextual variation as opposed to ‘universals’. Focus should be on 

the subjective, perceptions and situated knowledge in action.   

For the designers of risk management we have different prescriptions based on the descriptive 

study. Designers of risk management systems can use the framework to gain a holistic 

understanding of the management of risk in an organization. This is important because the formal 

explicit risk management process by itself does not provide an accurate depiction of the 

capabilities regarding the management of risk. In order to test our sense-making framework we 

utilized it in case studies as well as in  an interview study (depicted in Figure 34). 

 

 
Figure 34: Applying the framework 

 

The case companies wanted to understand their current risk management capabilities in order to 

improve them and thus presented an appropriate way of applying the framework. To follow the 

prescriptions of actuality research we conducted case studies which included observations and 

examinations of documents alongside interviews. We conducted an interview study which served 

to validate the findings from the case studies with regard to explore the variation which occur in 

practice. 

 

8.3 Applying the sense-making framework of explicit and 

implicit project risk management (Descriptive Study 2) 

We first present the results from the case studies and then from the interview study.  

 

Case study 1 

The interviewees mentioned various practices that they perceived to be important in managing 

risk. The have been mapped out in the analysis/coding framework as depicted in Figure 35. A 

number of formal risk management activities were in place. In particular, joint risk workshops 

were perceived to be a key activity in managing risks. During the workshop, multiple stakeholders 

were involved in a Delphi type expert elicitation approach. Risks were identified, analyzed and 

mitigation actions were proposed. Another formal risk management practice was carried out by 
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the legal department (legal officer, case study 1). The practice was employed to assess a project’s 

risk profile to facilitate decision-making regarding which insurance would be the best fit. While 

risk analysis was carried out during this assessment, it was not used in other parts of the 

organization. The project managers did their own risk management “on the side” according to 

senior staff and the project managers. This was not formalized as part of the organizations process, 

nor did it connect to the formalized risk management processes. Much of the management of risk 

was handled by this informal risk management by the project managers (project managers, case 

study 1). The project managers sometimes used a formal system, noting down sources of risk, 

quantitative estimates and impact among other parameters, and sometimes it was more ad hoc, 

such as “in the head of the project manager”. The setup was perceived to provide flexibility to the 

project managers with regard to carring out the risk management. There were several processes 

that were perceived and observed to manage risk, such as stand-up meetings with project managers 

as depicted in Figure 35. Stand-up meetings featured all project managers. In these meetings each 

project manager briefly talked about the current status of the project and the participants discussed 

what might go wrong in the future, (i.e. uncertainty that might impact the project and its objectives 

(risk) and what to do about it (risk response)) (VP, case study1). A project owner described a 

process of weekly client meetings as to be important in managing risk related to requirements 

(project owner, case study1). The meetings included discussions of expectations and the 

interpretation of requirements and was perceived to reduce the uncertainty regarding requirements 

and related to buildability and other sources of risk. Part of the risk reducing aspect of these 

meetings were building interpersonal and trust into the relationships which was perceived to enable 

the management of risk (project owner, case study1). It was noted during the case study that 

activities other than formal risk management occur at risk workshops. During risk identification 

workshops we observed that mitigation actions were discussed informally and noted in the 

different stakeholders personal log and notebooks, But they were not written down in the 

documentation from the workshop. Some of the mitigation actions were handled formally, and 

some informally. The interviewees mentioned various practices that they perceived to be important 

in managing risk. The have been mapped out in the analysis/coding framework as depicted in 

Figure 35. 
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Figure 35: The management of risk in case study 1 (Willumsen et al., 2019d) 

The processes with regard to risk were not connected to each other. Neither the formal risk 

management as done by the insurance and legal department nor the other processes that served to 

manage risk were connected to the formal risk management processes. In the stand-up meetings, 

it was not perceived as a risk management activity and was not linked to the formal risk 

management process. Thus risk identification was performed partly by multiple independent 

activities in the organization.   

 

Case study 2 

The company employed a number of standard risk management tools such as risk matrices and 

risk logs. The project participants had several practices for managing technical risks, as depicted 

in Figure 36. However, these were however not updated in a structured manner and contained 

multiple errors. The tools were not connected to the work with risk and thus most of the work of 

managing risk was handled by other processes such as technical review meetings. The engineers 

conducted technical review meetings where potential issues with the designs were discussed. 

These meetings implicitly functioned as risk management as it was discussed what could go wrong 

as well as what to do about was discussed, the project participants had several practices for 

managing technical risks, as depicted in Figure 36, but few for managing other sources of risk such 

as market related risk. Their projects were highly impacted by uncertainties other than those related 

to technical  sources. Their projects were also impacted by technical uncertainties, particularly 

those that emerged as a result of unforeseen sub-system interaction (program manager, case study 

2). Beyond the formal processes, risks were also managed through ad hoc meetings on the fly. The 

company workforce had many highly skilled technical personnel and there was a high degree of 

experience with technical solutions as well as a willingness and interest in discussing and 

managing them. 
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Figure 36: The management of risk in case study 2 (Willumsen et al., 2019d) 

  

The company’s risk management processes were not connected to the other processes that served 

to manage risk. There was a culture of addressing technical risk intuitively and in an ongoing 

manner, yet other sources of risk such related to market and organization, were typically 

unaddressed and caused major issues for projects, according to the interviewees in case study 2. 

 

Case study 3 

Internal documentation and standards revealed that the case company developed an exhaustive 

project execution model for the organization’s projects. In this model, various formal risk 

management processes and tools are utilized. Risk identification workshops were held in 

collaboration with, or solely by, the engineering partner to identify the project risk portfolio 

(project manager, case study3). Depending on the project complexity, these joint workshops were 

carried out periodically throughout the project lifecycle. (senior project manager, case study3). 

The project risk registers, as a result are, continuously updated (project controller, case study3). 

The risk assessments, upon consulting the model, were conducted using qualitative risk analysis 

tools. Quantitative risk assessments were not observed to be formalized in the organization (project 

execution model). 

 

Project controllers, responsible for the project base cost estimations, would estimate the work 

package costs, allowances and the uncertainty levels of the estimation (project controller, case 

study3). The cost uncertainty would determine the project contingency pool (tool for estimations, 

project execution model). In this pool, the ‘known-unknowns’ (risks) would be accounted for. The 

contingency pool “is mostly built on project management experience” attesting that quantitative 

risk assessments are not standardized. (project manager, case study3). During the design phase, 
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project managers conduct frequent meetings with the engineering partner to compile a list of issues 

and design constraints that may affect the cost estimate or contingency pool. (internal documents 

and interview with project controller). During project execution contingency spend was monitored. 

The purpose is to continuously examine the realization of risks, or ‘known-unknowns,’ and 

corresponding contingency spend. Consequently, the project risk register was updated accordingly 

(project controller, case study3). 

 

In particular projects, the project change control process served informal explicit risk management 

purposes. (workshop with project managers, controllers and steering group). Throughout the 

lifecycle of a project, change requests to the scope baseline may arise (internal documents on 

project case studies). This initiates the change control process. (internal documents of project case 

studies and interview with project manager). According to the workshop participants, numerous 

motives for initiating change requests exist. A change order creation is either a mitigate or accept 

response strategy. It is a mitigate strategy if the intention is to reduce the impact of a risk, such as 

a preventative action. It is considered an accept strategy if the change order is initiated in response 

to a realized risk, such as a corrective action (workshop with project managers, controllers and 

steering group). Furthermore, when completing a change request form, it is required that project 

managers or controllers evaluate the impact of the change request on other work packages. The 

purpose is to evaluate secondary and residual risks as a result of the change orders. (internal 

document about change requests). This too served informal explicit risk management purposes.

 
Figure 37: The management of risk in case study 3 (Willumsen et al., 2019d) 

8.3.1 Results of the Interview study 

The following section presents results of the interview study (depicted in Figure 38). The 

interviewees perceived risks to be managed in many different ways. It is important to use multiple 

approaches to manage risk according to the interviewees because “you never know where things 
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[risks] will pop up”, (project director, contractor2). Aspects beyond formal explicit risk 

management were considered important in the management of risks by all interviewees. As stated 

by one interviewee: “I don’t know if the informal is the biggest part, but it is certainly a big part 

[...] I think the formal risk management is a very small part of it” (project/risk manager, 

engineering consultancy1). Another interviewee added that ”it varies a lot what people consider to 

be risk management…for some it is just a buffer that you include in the price, for others it is 

something you actively try to manage” (senior manager, contractor1). In addition, sometimes risk 

management is not denoted as such: “they do risk management but they don’t call it that” (senior 

manager, contractor1). “Risk management will exist on a project even if you don’t call it that and 

even if we don’t have weekly meetings” (risk manager, contractor2). 
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Figure 38: Results of the interview study (Willumsen et al., 2019d) 
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How the formal, informal, implicit and explicit aspects of risk management affect each other 

in the empirical studies 

The formal explicit and implicit processes link to each other according to the interviewees. It is 

crucial to connect the processes which are risk reducing (risk manager, engineering consultancy2). 

The informal implicit risk management affected the formal risk management. It affects the quality 

of the processes and if they are carried out. risk management is related to the whole project 

organisation and the way processes are carried out as affected by the organisational culture is part 

of determining the quality of risk management: “It is not just the risk manager, it is the whole 

project organisation and the way of doing things [...] its the whole culture that affects it” 

(project/risk manager, engineering consultancy1).  

 

Investigating which processes served to manage risk enabled the interviewees to identify a more 

holistic picture of the ability to manage risk in the company. This enabled a clearer understanding 

of the need for additional risk management than if only the formal risk management process had 

been examined. 

8.3.2 Reflections on applying the sense-making framework 

The actual management of risk varied significantly between the case studies and the interviewees 

reported a myriad of different formal and informal aspects, which they perceived to manage risk. 

The results showed that each case study had a unique setting with contextual variation in terms of 

the management of risk. The formal and informal aspects provided a holistic and more accurate 

view on how risk were actually managed than only knowledge of the formal explicit risk 

management process. 

 

The sense-making framework of explicit and implicit project risk management 

The sense-making framework (Figure 29) revealed that practitioners considered the management 

of risks to be addressed by much more than the formal risk management process. According to the 

literature review and empirical work, the formal explicit risk management works in concert with 

formal processes such as other project management processes, as well as the informal ad hoc 

actions and implicit aspects. This is supported by the literature section where multiple authors 

identified many different processes and aspects beyond the risk management process, which 

manage risk, for example Oehmen (2014) and De Bakker (2011). An important point is that it 

varied substantially between the case studies what activities served to manage risk, both formally 

and informally. Thus, it is not a trivial task to identify what actuality serves to manage risk in a 

particular case. This problematizes the studies of formal explicit risk management because they 

often leave out other aspects which can affect the management of risk as shown both in the 

literature section and in the empirical results (Willumsen et al., 2019d). Risk management thus has 

a number of confounding factors that are difficult to control for, as shown by the literature and 

empirical section.  
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The management of risks is not just handled by the formal risk management process, and because 

the other aspects shown in Figure 32 and Figure 32 influence the effectiveness of the formal risk 

management they need to be considered when implementing, improving or studying risk 

management. Previous studies in the field have focused primarily on formal explicit risk 

management and this leaves out important compounding factors which might have been 

responsible for or at least potentially biased the results. Additionally, the empirical study showed 

that the degree of informality and ad hoc risk management can vary, even inside risk management 

activities. 

 

Our study confirmed that other formal processes can serve to manage risk. Many studies hint at 

this phenomena (de Bakker et al., 2010; De Bakker et al., 2010; Neves et al., 2014; Oehmen et al., 

2014; Willumsen et al., 2019f; Xia et al., 2018), but usually focus only on one aspect such as the 

ability of knowledge management to reduce risk (See literature section, section 2). Similarly is the 

case for implicit informal aspects such as trust-building (De Carvalho and Rabechini Junior, 2015; 

Oehmen et al., 2014; Oehmen, 2012b). Yet, we encountered no study which covered the meta-

level. As we have seen in the empirical results, it varies in each case what manages the risk. The 

question arises, when the most frequent empirical work are surveys are conducted on these types 

of inhomogeneous entities, what do the results really show? Is this one of the reasons for the 

discrepancy between theory and practice? 

 

Implications for previous studies 

This study highlights the potential problem with studying only formal explicit risk management 

across organizations. What does it really say about their management of risk? Not necessarily so 

much if the context and variations are not accounted for, as is evident in the case studies, because 

much of the management of risks potentially happens outside the formal explicit risk management. 

Chapman  (2019) and the ISO standard (ISO, 2018) argue that risk management should be 

integrated into other processes and be part of the organizations ‘DNA’. If risk management is 

highly intertwined with other processes and dependent on personal skills and relationship, then 

what do we derive from the results of studies that only focus on the formal risk management?  

In the perception of the interviewees and as observed in the case studies, one cannot, not do risk 

management. Even if doing no risk management activities, most likely some activities are going 

on to at least informally which serve to manage risk. This point was also illustrated by Bernstein 

(1998) who describe the history and development of risk management and its journey from 

informal and implicit to explicit and formalized, both on a philosophical level and in a more 

practical systems and operations level. However, even when formalized, part of the management 

of risk still reside in the informal and implicit.  

 

Novel insights on the actuality of project risk management 

Even though we confirm previous work, which found that formal implicit risk management and 

implicit informal risk management serve to manage risk, the results also showed that each case is 

different and that stakeholders in the interview study also perceived their context differently. There 
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was high degree of variation between the case studies and interview study thus revealing the 

contextual nature of what is perceived to manage risk and the formal, informal, implicit and 

explicit affect each other.  

Surprisingly very little was found regarding ad hoc risk management in the literature, even though 

studies and the empirical study conducted in this present research suggest that it is widespread 

(Bannerman, 2008; Besner and Hobbs, 2012; Taroun, 2014; Willumsen et al., 2019f). De Bakker 

(2011) found that formal explicit risk management can affect the implicit informal – e.g. risk 

management has communicative effects. The results (section 4) support these findings, yet also 

highlight that the opposite can happen, namely that the implicit informal affect the formal explicit 

– e.g. communication efforts can serve to manage risk, and be a vital part of it. This study reveal 

that risks are sometimes managed by other processes and sometimes by the formal risk 

management process and this complicates the design of risk management systems. Designers of 

such systems must consider the organizational context to deal with potential doubling of activities 

that address risk within the explicit and implicit risk management. However, the systems we 

encountered in the empirical work was for the most part not consciously designed through design 

efforts.  

 

Avenues for future research 

Almost no articles examine project risk from an actuality perspective. This might explain why 

there is a disjoint between theory and practice in project risk management studies. Studies are 

focus primarily on identifying universal tendencies and the contextual aspects and value is lost in 

the research process. There is an opportunity to study and report on contextual variations. This can 

be done by applying actuality approaches to understand what goes on in practice in risk 

management. Particularly co-production of knowledge and observational studies are the minority. 

There are repeated reports on ad hoc risk management (Besner and Hobbs, 2012; Taroun, 2014; 

Willumsen et al., 2019f) but these are not studied further. Actuality research would provide an 

appropriate way to gain insight into this phenomena.  

 

Many interviewees perceived that risk management can ‘save money’. However, this is difficult 

to prove in practice. This is in part due to the these elements of formal, informal, implicit and 

explicit risk management that might be influencing the management of risk, and thus it becomes 

difficult to isolate and measure what really influences the management of risk. And, studies rarely, 

if ever, take all of these factors into account. Additionally it makes the reductionist approach 

challenging - what are the studies on risk management that try to establish causal links to project 

success really studying? 
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8.4 Summary 

In this chapter, we reviewed literature on the actuality of project risk management and conducted 

a multi-method empirical study. Most research studies project risk management from a non-

actuality point of view and few publications strive to account for contextual variation in the lived 

experiences of practitioners. In response to research questions 5 and 5.1 (RQ5: How is the actuality 

of project risk management reflected in the current state-of-the-art research?, and, RQ5.1: How do 

project stakeholders perceive risks to be managed in practice?) this chapter: 

 

 Presented a gap regarding the study of practice in project risk management research 

 

We investigated how the actuality of project risk management is reflected in the current state-of-

the-art research. We found that actuality research is not an explicit research agenda for project risk 

management despite the increasing accounts of discrepancies between theory and practice. More 

research on the actuality could significantly benefit the field of project risk management and bridge 

the gap between theory and practice and increase validity of knowledge in the field by adding 

knowledge about this underexplored aspect of project risk management.  

 

 Provided insight on what the value stream in risk management is 

 

We conceptualized a sense-making framework with regard to formal, informal, explicit and 

implicit project risk management, which showcased the variations in foci of literature in the field. 

The framework showed an overview of what can serve to manage risk and that these different 

aspects interact with each other and potentially substitute and overlap thus complicating but also 

providing clarity on what could be considered when conducting studies on project risk 

management.  

 

 Provided empirical insights on what actually serves to manage risk in practice  

 

We investigated how project stakeholders perceive risks to be managed in practice. We found that 

the management of risk varied significantly in the case studies, thus providing evidence of the 

contextual variation, which occur in practice.  

 

 Showcased the contextual variation in the management of risk in practice  

 

The interview study provides additional evidence of the perceived variation in the management of 

risk and showcase the extreme variation in practice.  

 

 Provided a sense-making framework for understanding the current state and capabilities 

with regard to the management of risk in an organization  
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The sense-making framework can provide a systematic way for practitioners to understand the 

current state of the management of risk in an organization, and thus can assist in identifying 

contextual improvement opportunities and needs. The meta-level analysis of what serves to 

manage risk constitute relevant and applicable knowledge for practitioners setting up and carrying 

out risk management because it shows the extreme variation in what constitute the management of 

risk in practice. Additionally, the literature review provides insights relevant for guiding 

practitioners in evaluating and questioning the quality of knowledge regarding risk management 

by enabling questions such as: What is really the evidence of effectiveness of a particular practice? 

Are there adjacent processes which are more important or confounding factors which were left-

out? 

This chapter makes a contribution to the significant gap regarding the study of project risk 

management practice and suggest actuality as an important and underexplored avenue of research 

within project risk management. 
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 Discussion 

It is interesting and paradoxical how many unsubstantiated assumptions about project risk 

management exist in the literature as well as in practice. Project risk management is a discipline 

which is supposedly about identifying, exploring, assessing, mitigating and being transparent 

about uncertainty. Yet its prescriptions are clouded with uncertainty and hidden assumptions. Even 

the core principles of project risk management, for example that it is beneficial to create 

transparency regarding risk exposure, or the assumption that risk management reduces risk, are 

debatable depending on the context. It was a surprise that project risk management had these basic 

foundational issues considering how well established the discipline seems when considering the 

amounts of literature, expert consultants and systems which are in place. Yet, much of the 

empirical studies we encountered had issues when it comes to validity and usefulness for 

practitioners. During the thesis work we discovered that fundamental questions such as what value 

risk management creates are underexplored and both researchers and practitioners struggle to 

provide evidence of what really works under what circumstances (as described in chapter 5, 6 and 

8). Each risk management instance should go through a design i.e. tailoring exercise in order to be 

relevant for the particular context it is used in (Willumsen et al., 2019f, 2019c). 

In the following we discuss the findings of the different studies carried out in the thesis. Together 

they provide an account of some of the fundamental issues in project risk management. 

When we investigated the application of lean thinking principles to project risk management we 

discovered that the principles were linked to fundamental problems in the field. 

Particularly we focused on lean thinking principles of value, value stream and the concept of waste.  

Investigating the state of the lean thinking principles revealed gaps in the understanding of what 

constitute value in risk management and how it is created. Similar gaps were discovered regarding 

the value stream and waste.  

9.1 Applying lean thinking to risk management in engineering 

projects (RQ1) 

What we learned 

To answer research question 1, we carried out multiple iterations of conceptualizing and applying 

the lean principles to project risk management. We utilized both literature studies and empirical 

studies to investigate and explore the application of lean thinking principles to project risk 

management. Particularly the principles of value and value stream, as well as the concept of waste 

was explored in depth through multiple iterations.  

We found that lean risk management represents a way to tailor and (re)design project risk 

management according to the contextual needs – and make it work and create value for a particular 

organizational or project setup, but it requires a conscious and dedicated effort. Even 

understanding the current state of a company’s management of risk, is not a trivial affair. 

Furthermore, most companies we encountered had not previously discussed what value they 
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wanted to create with risk management, rather they had different assumptions and different 

perceptions of it (Willumsen et al., 2019f).  

After the study on value was carried out in more depth we had to revise our original concept of 

value in lean risk management as discussed in chapter 4 and (Willumsen et al., 2017). We had 

originally assumed that it was beneficial to create transparency regarding risk exposure in part 

because that is what previous studies had found (Oehmen et al., 2014; Olechowski et al., 2016; 

Olechowski, 2012).  

Yet when studying practice we found it is more nuanced and sometimes it is more value adding, 

efficient and effective to go against the prescribed principles (Willumsen et al., 2019f) also 

considering the different view points. 

 

What we still do not know 

Due to the fact that we discovered fundamental issues in the field of risk management related to 

value, value stream and waste, we did not get to go in depth with flow, pull, perfection and people 

in terms of empirical studies. Even though we did collect some new insights (see section 4.1) about 

what these principles mean in project risk management, these aspects of lean risk management 

remain underexplored. 

 

What surprised us 

Conceptually it made sense to apply lean thinking to risk management. Yet, our first 

conceptualization of lean risk management faced a similar issue as the ISO 31000 standard and 

other normative literature: it represented an idealized non-contextual vision of what risk 

management should be, and not necessarily what is obtainable in practice (Willumsen et al., 2019f, 

2019d). This was expressed for example in relation to creating transparency. While it is meaningful 

to create transparency because better knowledge improves the management of risk (Aven and 

Renn, 2019; Aven and Ylönen, 2019; Willumsen et al., 2019d), it might differ according to context 

and stakeholders have different points of view whether or not transparency is considered beneficial 

(Willumsen et al., 2019f). 

The depth of knowledge required and the lack of knowledge in the field about the basic principles 

of value, value stream and waste was surprising because at the basic level it is about: what is the 

purpose of risk management, how does it achieve that purpose and what are the problems to watch 

out for. And these questions are not easy to find answers to in project risk management literature, 

despite them being among the most fundamental of questions (Willumsen et al., 2019f, 2019d). 

Furthermore, the answers that is provided in literature differs substantially (Willumsen et al., 

2019f) and conflict. It was equally surprising that the discipline does not have a more sound 

empirical foundation, agreement on terms and concepts (Aven, 2019) or clear delimitation and 

definition of what constitutes project risk management (Willumsen et al., 2019d). 

 

How this relates to literature 

Applying Lean thinking to project risk management enabled us to raise fundamental questions 

about project risk management, which is needed according to Aven (2016). Much of the normative 
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literature about project risk management is fraught with assumptions and presents an ideal version 

of project risk management, such as the ISO and PMI standard. The normative literature (Dezfuli 

et al., 2010; ISO, 2018; Kutsch and Hall, 2010; PMI, 2019) assumes that the tailoring and 

customization of the risk management will be carried out by the designers of risk management 

systems but do not provide guidance on how to do this in practice. The process improvement tools 

and philosophy of Lean thinking did not directly apply to risk management and needed elaboration 

and customization. Other process improvement philosophiesss or tools may be utilized to improve 

project risk management, however, they might also need customization or lack aspects which are 

specifically important for project risk management. For example, if we compare Lean risk 

management with other process improvement tools such as process failure mode effect analysis 

(PFMEA) (Liu et al., 2013), there are important differences. PFMEA does not consider process 

redesign from a value creation perspective, but rather from a risk mitigation point of view and is 

typically used in risk assessment and mitigation in process safety and compliance related matters  

(Haughey, 2017; Huang et al., 2018; H.-C. Liu et al., 2013; Lough et al., 2009). In order to 

conceptualize Lean risk management additions had to be made. We had to draw on theory from 

other domains in order to fully explore the lean principles. For example regarding value (Lepak, 

2007; Ouden, 2010; Lauersen and Svejvig, 2016) which is not defined in depth in Lean thinking 

(further described in chapter 6 and paper 2. The concept of waste and value stream had to be 

amended with a deeper understanding as well (described in chapter 7 and 8). What is considered 

waste by one, can be considered valuable by another, which means that there can be conflicting 

value perceptions and different perceptions of what constitutes waste. The value stream in project 

risk management was expanded to include implicit risk management as well as different types of 

information flow related to risk, which is not considered by previous conceptualizations of the 

value stream (McManus, 2005; Rossi, 2017; Womack and Jones, 2003; Willumsen et al., 2019a). 

There are different conceptualizations of Lean thinking (Hines et al., 2004; Benders, 1990; 

Jørgensen, 2006) and is not a traditional analytical lens. However, the application of the core 

principles as coined by Womack and Jones (1990; 1996; 2003) led us to important insights into 

the foundations of project risk management and the issues within.  

9.2 Value creation of project risk management (RQ2) 

What did we learn 

We learned that value project risk management creates is contextual and is highly dependent on 

stakeholders. Stakeholders and their perception of what content is considered important affect how 

and which risk management practices are considered to create value, as depicted in Figure 39.  
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Figure 39: Value creation of project risk management (Willumsen et al., 2019f) 

The value focus is important when designing project risk management systems so they create value 

for stakeholders. This might sound like common sense, but in our studies we found that it is not so 

common (Willumsen et al., 2019f, 2019d). Part of the reason is that the normative best practices 

sometimes do not apply and some situations and setups can demand doing the opposite of what 

best practices recommends (Willumsen et al., 2019f).   

Another critical issue we discovered is that the best practices are often not verified empirically in 

a proper way – and this is partly because it is very tricky to prove the value of risk management 

processes (Willumsen et al., 2019f), particularly across companies due to the heterogeneity of 

samples. And as discovered in our study about actuality, the management of risk might happen 

outside the risk management process, and thus it is a difficult phenomenon to study in isolation in 

the ‘real world’ (Willumsen et al., 2019d). 

  

We discovered that there it differs quite a lot what value project risk management is considered to 

create. The value that risk management can create can be different at different organizational 

levels. The value created can also concern different types of value and reach far beyond the project 

and company objectives. The value can also be shared or conflicting. Keeping the project on target 

for instance, can be an example of a shared value.  
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Figure 40: Examples of different value project risk management can create 

 

We discovered that there are many customers of risk management and they can have different 

perceptions of what value risk management should create. In manufacturing the customers are the 

end customers of the product, however project risk management has multiple and different 

customers. The customers of project risk management may vary in different project setups. The 

customers of project risk management at least include the following: the project manager who uses 

the results in decision making and in planning; the project team member who uses the information 

to direct problem solving efforts; the risk manager who uses the information for analysis and 

communication and the upper management who uses the results for strategic decisions as depicted 

in table below.  

 

Table 14: The primary customers of project risk management 

Primary customers of project risk management Examples of value creation (non-exhaustive list) 

Project manager Uses the output in decision making, planning, 

prioritizations of day-to-day activities, forecasting, uses 

the output to reach out to top management for resources 

Risk manager Uses the input for analysis and communicates the output 

Project team member Uses the output in solving potential problems, provides 

input in-order to raise concerns and communicate 

Upper management (project owner, steering group, 

project controls, PMO) 

Uses the output for strategic decision making, evaluation 

of the project 
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We considered primarily internal customers of risk management in each company, but we also 

considered different companies in different roles. For example, we interviewed internal 

stakeholders within an organization which functioned as a supplier and also internal stakeholders 

within an organization which functioned as a customer of that supplier. As project risk 

management systems are typically run within a project boundary we considered stakeholders 

within that boundary (depicted in Figure 41). Stakeholders outside this boundary typically do not 

receive direct output from the risk management process and is not involved in the process and 

therefore is not a direct customer of the project risk management.  

 
Figure 41: Typical project stakeholders - we considered the internal project stakeholders as typical customers of 

risk management in the research (source: PMI, 2013: 2009). There may be different customers of risk management 

in different setups – for example, in some project setups, some suppliers are part of the risk management and thus a 

customer of it. 

 

We do we still do not know 

The challenge remains to quantitatively measure, the value of risk management (Willumsen et al., 

2019f). It remains a challenge to prove and establish the effect of ‘universal’ best practices, if such 

exist. Additionally, there is much to discover with regard to specific contextual value propositions 

of project risk management.  

 

What surprised us 

It was surprising that there were no explicit dedicated literature stream about how risk management 

creates value. It was surprising how difficult it actually is to prove the effect of risk management 

(Willumsen et al., 2019f). And furthermore, that sometimes the risk management itself can cause 

a bigger risk than the risk one is trying to mitigate (Hubbard, 2009). How does one prove the value 
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of something which potentially creates a bigger value loss than not doing anything in the first 

place? 

 

When we set out to study the value of risk management, we had not imagined the multitude of 

very different ways in which risk management can create value. Risk management is heavily 

engrained in the context of most tasks in real world project settings explicitly or implicitly 

(Willumsen et al., 2019d). And the idealized normative guides does not really cover or explicate 

anything in regard to the value risk management can create (ISO, 2018) despite the first principle 

being that “risk management creates value” (ISO, 2018). The guides has severe implementation 

problems (Leitch, 2010) and following it does not necessarily help design a value creating project 

risk management (Aven and Ylönen, 2019; Beauregard, 2015; Willumsen et al., 2019f, 2019c). 

The risk management standards promotes an ideal (further discussed below in section 10.7). 

 

Initially when we conducted the empirical studies we asked direct questions. However, the 

interviewees would answer very differently when asked direct vs. indirect questions. When asked 

directly they would regurgitate phrases and assumptions from the standards and often point to the 

value of risk management as saving money, but when asked indirectly through questions about 

their experience of practice they very different answers. For example, an interviewee might 

describe the value of documenting and creating risk reports when asked directly about the value, 

and then when asked indirectly, describe how much value it created to circumvent the risk 

documents in a particular situation, such as a project on a fast track (Willumsen et al., 2019f).  

 

It differs which risk stakeholders consider important and how they should be managed. They can 

even differ to the point where it creates conflicts of interest which can heavily affect the way risk 

management is performed (Willumsen et al., 2019f, 2019c), for example when a stakeholder 

misrepresents risk for their own gain (Willumsen et al., 2019f) – a phenomena which has been 

studied in project management (Flyvbjerg, 2008).  

 

Risk management is sometimes setup to satisfy compliance or as a portfolio level governance tool 

but not designed in a way where the project manager perceives it to create value for them 

(Willumsen et al., 2019c). Many of the project risk management systems we encountered were not 

designed with the project manager in mind. Other times it can be the case that project personnel 

does not perceive it to create value and thus abandons it (Willumsen et al., 2019c).  

 

The value should be determined when setting up the concrete system based on the context, and 

revisited from time to time to ensure that the risk management process actually creates value. For 

example by mapping and what the needs are of the stakeholders in relation to the management of 

risk and how that aligns with what is actually going on (discussed in chapter 7 on value stream and 

chapter 8 on actuality of project risk management).  
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How this relates to literature 

The value of project risk management is often assumed to be related to project success (de 

Carvalho, 2015; de Bakker, 2011; Bannerman, 2008; Willumsen et al., 2019c). Another commonly 

described value of project risk management is to support decision making (Herrmann, 2015; ISO, 

2018; Oehmen, 2014; de Carvalho, 2015; de Bakker, 2010; PMI, 2018). However, when we 

examine practice (Willumsen, 2019b, 2019c), the results show a multitude of ways in which 

project risk management creates value. The value creation varies between complete opposites even 

for just one interviewee, depending on the context. Sometimes the stakeholders would the 

complete opposite of what normative practice suggest (ISO, 2018; PMI, 2019), and what previous 

empirical studies suggest (Oehmen, 2014; 2012; Thamhain, 2013; Mu et al., 2009) (see chapter 5). 

The literature presents different value that risk management creates. For example, de Bakker 

(2010) focus on the communicative effects and the ability of risk management activities to create 

value by facilitating deeper understanding of the project. Mu et al., (2009) and Raz and Michael 

(2002) found that project risk management can help projects reach time and budget goals, however, 

not necessarily functional or technical goals. Oehmen (2014) found that risk management create 

value indirectly through other processes (see chapter 5 and paper 2 for further detail). This study 

found examples of the value that risk management can create as identified by previous studies 

(further detailed in chapter 5). However, this study also found that the studies of value creation in 

project risk management are fundamentally problematic due to the uncertainty, heterogeneity and 

problems with establishing causal links to project success. In contrast to most literature on the 

value creation of project risk management, this thesis present an explicit holistic account of value 

creation in project risk management. The first principle of the ISO standard on risk management 

is about value creation, however, few authors deal with how project risk management is perceived 

to create value (Willumsen et al., 2019c) and none present a model for the value creation and 

different examples of how it can create value as presented in chapter 5 – which is important 

knowledge for anyone designing such as system. 

9.3 Non-value adding project risk management (RQ3) 

What did we learn 

The concept of waste from Lean Thinking can provide a structured way of identifying problems 

in the risk management process related to ineffectiveness and inefficiency, by identifying non-

value adding risk management activities (Willumsen et al., 2019c). There are many different 

causes of waste in risk management, however, they all fall within the few categories of waste 

presented in chapter 6. The concept of waste connects phenomena which were studied in 

isolation beforehand. For example strategic misrepresentation (Flyvbjerg, 2008), ignorance and 

lack of cost-justification (Kutsch and Hall, 2009) – all of which can lead to defective information 

in risk management – but with very different causes. Two types of waste stood out in our studies 

both in literature and empirical data: Defective information and lack of system discipline. These 

refer to wrong, ambiguous or missing information about risk and lack of following the risk 
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management process as intended. Both of these phenomena has potentially devastating effects on 

project output and project outcomes (Willumsen et al., 2019c), and thus they are important to 

keep an eye on. As we discussed in chapter 6 most of the waste leads to defective information.  

  

Waste identification in the project risk management process is needed as a continuous process as 

projects change – because when a new project is launched, it might differ what is considered waste 

in that particular project’s risk management. Even though a risk management system is tailored to 

an organization, it needs tailoring to the project and the stakeholders (Willumsen et al., 2019a), if 

waste is to be minimized. We discovered that there were multiple customers in project risk 

management and they have different needs (Willumsen et al., 2019f, 2019c) and thus I varies what 

they consider as waste and as value in project risk management. Tensions can arise which affect 

the management between the different customers of the project risk management process. For 

example, between the upper management and project manager, or between supplier and client 

(Willumsen et al., 2019f, 2019c). Therefore considering these contradictions is important for 

achieving a balance. We encountered several instances where the project risk management was a 

result of compliance requirements and not designed with the project manager in mind and thus was 

considered wasteful by these project managers. There is an interplay between different wastes and 

the perceived benefit of risk management, and thus it is a balancing act to carry out project risk 

management with minimal waste. For example, it can be tempting to put too much detail in the 

risk analysis, however, it is resource consuming to do so and may affect the perception of what is 

a good or bad project to accept (Rao Tummala et al., 1997; Willumsen et al., 2019c), as depicted 

in Figure 42. The amount of detail in the risk analysis can either cause different types of waste. 

 
Figure 42: Perceived benefit of project risk management related to amount of detail in the risk analysis. Source: 

(Willumsen et al., 2019c) 
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What we still do not know 

Many potential root causes were identified yet many more potentially remain. There may be 

other types of waste that we did not identify and the field of risk management could benefit from 

a literature stream on this phenomena because it is important for both researchers and designers 

of project risk management to understand the ways in which risk management fails to create 

value. Also considering that it is the first principle of the ISO standard it is remarkable that so 

little is known with regard to how risk management creates or fail to create value.  

There might be patterns in the 2nd order root causes which we did not discover. We did not find 

an appropriate way of grouping the causes, we leave this gap as a future research opportunity.  

 

What surprised us 

When we first conceptualized the lean risk management principles we did not detail or particularly 

pay much attention to the waste part. But as the research progressed we encountered more and 

more examples of non-value adding risk management in our empirical studies, but little literature 

addressing it systematically. We did consider one waste type of ‘insufficient management of 

uncertainty’ – and we did find that this waste is quite present in the data (We now identify it as 

multiple wastes such as lack of system discipline and defective information arising from not 

considering relevant sources of uncertainty). The distribution of waste categories were surprising. 

No matter where we looked, previous empirical studies, our own case studies, interview studies or 

focus groups – we found the same thing. The main category of importance was defective 

information. Second most frequent category was lack of system discipline. These were both 

surprises as we had not anticipated what types of waste we would find. It was surprising that no 

meta-study of ineffectiveness and inefficiencies exist in project risk management. It was also 

surprising how much it varied what stakeholders considered to be waste in risk management – 

some project risk management activities were considered waste by some and valuable by some.  

 

How this relates to literature 

To the best of our knowledge, this is the first study that approached the phenomena of non-value 

adding / wasteful activities in project risk management in a structured and explicit way (see chapter 

6). Previous literature has identified problems with inefficiency and ineffectiveness in risk 

management (Areiqat et al., 2018; Kerzner, 2017; Kutsch et al., 2014; Ratsiepe and Yazdanifard, 

2011; White, 1997) yet not in a structured way in terms of categories. This present study presents 

such categories (see chapter 6) through the concept of waste from Lean thinking. Transferring the 

concept of waste from Lean thinking to project risk management required incorporating different 

waste definitions from literature (Ohno, 1988; Rossi, 2017; Oehmen, 2010; Womack and Jones, 

2003; Bauch, 2004). Notably, none of the previous waste definitions included all categories 

identified in this study, except Kato (2005) who specifically studied different waste definitions. 

Defective information was one of the key categories of waste identified. This aligns with the 

findings by Welo (2011) who argued that defective information will be a central waste category in 

processes where information is the main medium. Our study confirms the findings of Kutsch 

(2009), Taroun (2014), de Bakker (2011) and Raferty (1994) with regard to lack of adherence to 
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the project risk management process. In addition, the results show causes of waste in not identified 

in previous literature, for example, we found that too much detail in the risk management could 

cause non-adherence. The visual setup and amount of information/detail is thus an aspect to 

consider as a potential cause of inefficiency and ineffectiveness, which was not considered by the 

literature reviewed. This study also expands on the discussion of waste in lean thinking (Rossi, 

2017) by identifying risk management activities which are perceived by some as waste and others 

as value adding. For example, extensive reporting and documenting of risk was perceived by some 

as a value adding and others as waste, even in some cases value destroying if the information about 

risk could be utilized by other stakeholders as leverage. This dual perspective view of risk 

management activities as wasteful to some and value adding for others is not explicated in previous 

literature reviewed. Previous literature typically takes one perspective on what constitute waste.  

9.4 Value stream mapping in project risk management (RQ4) 

What we learned 

Risk value stream mapping represents a way to improve the risk management process. Mapping 

out the current project risk management process and the waste in it can serve as a basis for 

conceptualizing and designing a value creating risk management process. The concept of value 

stream mapping was able to transfer to risk management (Willumsen et al., 2019a).  

The risk value stream mapping framework enabled a more comprehensive overview of the risk 

management capabilities than only mapping the formal explicit risk management process. 

In fact, a report by Ernst and Young (2017) which suggested improvements to a government 

project risk management process, pinpointed several aspects outside the risk management process 

which needed improvements, in order to improve the management of risk. These processes such 

as contracting, should be changed and updated to improve the management of risk. This risk value 

stream mapping (RVSM) framework represents a way to map out and pinpoint both the explicit 

and the implicit aspects which influence the management of risk (Willumsen et al., 2019a). The 

RVSM provides a way to understand the current state of risk management capabilities, which is 

crucial when designing or redesigning a risk management system. It enables designing a lean risk 

management by providing a boundary object to discuss and conceptualize what value is needed 

from the risk management process while also identifying waste (Willumsen et al., 2019a).   

 

What we still do not know 

Mapping the value stream in project risk management involves multiple aspects. We gained 

knowledge about how to map other formalized process which served to manage risk but is not part 

of the formalized risk management process. However, the question remains how to map the 

implicit aspects of the value stream. The question is how do we address these in practice? Lean 

thinking also deal with the implicit through in additional ways than value stream mapping.  
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What surprised us 

We set out to map the explicit formal risk management process but were surprised to find that we 

needed to map much of the process landscape and identify implicit risk management within it in 

order to understand the value stream of the risk management. It was particularly surprising that we 

ended up mapping the value stream according to how different sources of uncertainties was 

addressed, and, that this approach pinpointed important problems for the companies where it was 

applied, which the simpler mapping strategy had not. Mapping the value stream according to 

different sources of uncertainties along with both explicit and implicit risk management activities 

enabled us to see where exactly the management of risk had problems. For example, that one of 

the case companies were quite good at technical risk management, but did not cover regulatory 

risk, even though it was a medico company (Willumsen et al., 2019a). We conceptualized the value 

stream in different ways. It changed over the iterations of prescriptions. Starting with only 

formalized explicit risk management processes, then adding other formal processes which 

implicitly function as risk management and then adding different sources of uncertainties.  

 

How this relates to literature 

The guidelines on project risk management (ISO, 2018; Kutsch and Hall, 2010; Oehmen et al., 

2020; PMI, 2019; Tegeltija et al., 2018) typically suggest to map a formal explicit risk management 

process. In contrast, our approach suggest to map all risk related activities (both explicit and 

implicit risk management) in order to obtain a more precise picture of an organizations current 

management of risk. Furthermore, we detail how to understand the risk management process by 

mapping how different sources of uncertainty are addressed. sPrevious literature recommend that 

the management of risk should cover different sources of risk such as technical, market and 

organizational risk (Mu et al., 2009). Our study confirmed this, yet we did not encounter any 

literature which suggest to map how these different sources of risk are handled in an organization. 

When information flows were mapped in the case studies we mapped different sources of 

uncertainty. Our approach to mapping revealed that the companies were usually doing better in 

some areas than others, for instance excelling in managing technical risks, but failing at managing 

regulatory risks. A detailed mapping of the risk value stream can reveal deficiencies in an 

organizations capability to manage risk in specific areas related to risk sources (Willumsen et al., 

2019a), yet it is not covered by previous literature studied (Chapman, 2019; ISO, 2018; PMI, 2017; 

2009; Willumsen et al; 2019b; 2019c; 2019d).  

9.5 The actuality of managing risk in projects (RQ5) 

The study of lean principles in project risk management ultimately led us to the study of actuality 

within risk management which represent a new research direction in the field which has previously 

not been explicated in the field (Willumsen et al., 2019d), despite the discrepancies between theory 

and practice. The study of actuality in project risk management has the potential to address the 
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discrepancy between theory and practice within the field, and we encourage more research on the 

topic. 

 

What did we learn 

The management of risk is affected by explicit, implicit, formal and informal factors as depicted 

in Figure 43. The implicit, explicit, formal and informal work in concert to provide a particular 

capability to manage risk which is unique to every project setup and dependent on that particular 

setup of stakeholders, process, systems and informal implicit factors.  

It is very important to understand an organization or projects capabilities to manage risk when 

redesigning/improving project risk management. Such an understanding can only be achieved by 

looking beyond the formal explicit risk management process. To understand the capabilities to 

manage risk, the explicit, implicit, formal and informal must be considered as depicted by Figure 

43. 

 

 
Figure 43: Sense-making framework, actuality of project risk management. Source: (Willumsen et al., 2019d) 

 

If one is trying to design, redesign, implement or optimize a risk management process without first 

understanding the actual capabilities to manage risk in a project or organization, then there is a 

risk, that some of the risk management process will double activities already going on and thus be 

considered redundant. The lack of considering the actuality might explain why different studies 

promote different best practices but they produce conflicting results (Willumsen et al, 2019) or as 

Oehmen (2014) found, that 70% of best practices have no confirmable effect. The conflicting 

findings could be because different best practices only work under certain circumstances and often 

the researchers they did not include the contextual aspects in enough detail in the studies or the 

context were simply too heterogeneous to compare and thus their results are not valid for the same 

contexts (Willumsen et al., 2019d).  

 

What we still do not know 

We examined actuality research within project risk management and presented a sense-making 

framework which represents a research direction in risk management and boundary object for 
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practitioners, yet more research is needed to understand what really happens in practice when 

managing risk. We need to understand more about the heterogeneity which exist in practice to 

understand what works and what does not work and under which conditions. We contributed to 

the gap with regard to the actuality of risk management, however, we need to know more about 

how the formal, informal, implicit and explicit risk management work together and affect one 

other. Few studies address the actuality of project risk management and the prescriptions of the 

normative literature is not appropriate in various context, yet we need to know more about when 

it is and when it is not. Actuality is not an explicit research agenda in project risk management 

despite the discrepancy between theory and practice. We highly encourage more research with 

regard to what actually happens in the management of risk in projects.  

 

What surprised us 

It was surprising that there the research on the actuality of project risk management was so limited, 

considering the gap between theory and practice (Ahlemann et al., 2013; Kutsch and Hall, 2009; 

Willumsen et al., 2019f, 2019d). Throughout the different studies they revealed different elements 

which was lacking with regard to studying practice in project risk management. In the beginning 

of the studies we considered the ISO standard to be just that, practical guidelines, requirements or 

specifications, based on practice, i.e. what is most common for standards. However it was 

surprising that the normative guidance is not based on empirical evidence and is more promoting 

an ideal rather than an achievable standard.  

It was counterintuitive that much of the risk management process potentially happens outside the 

risk management process, yet it is also in-line with the history of risk management according to 

Bernstein (1998): We have always been managing risk, however, it has become more explicit and 

sophisticated over the course of human evolution.  

Human kind have always had to manage risk and it is part of most activities to some degree. Over 

time it has progressed as a more formalized activity but we see from the research that even when 

formalized, there is still a lot happening to manage risk alongside a formal risk management 

processes. It was surprising for us that sometimes it is perceived beneficial to run risk management 

processes as ad hoc, for example if under time pressure or if it contains sensitive information which 

some stakeholders prefer not to be written down. 

 

We were surprised to see that the efforts for managing risk which happens outside the risk 

management process are not necessarily coordinated which means that organsitions do not 

necessarily know what really is going on in terms of their management of risk, as was the case in 

our empirical studies. The sense-making framework in Figure 43 can help companies to understand 

what is currently going on in a company. The sense-making framework served as a boundary object 

to help determine processes which needed coordination (Willumsen et al., 2019d) as well as 

decisions to formalize and connect certain processes to the risk management process in the cases, 

yet the initial objectives was to understand more about the actuality and make sense of it.  

Lean Thinking emerged from a study of practice and is in itself actuality based research. The tools 

and concepts developed such as value stream mapping are designed to reveal insights about 
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practice. We discovered that actuality research and lean are not that far apart. One could even 

argue that actuality research could be considered as a theoretical underpinning of lean, something 

that lean often faces criticism for lacking. Lean Thinking promotes observational studies, co-

creation of insights, understanding both the implicit and explicit as well as prioritizing a deep 

understanding of the specific contextual reality in which it is applied, and thus there is a parallel 

between the fundamentals of Lean Thinking and actuality research.  

 

How this relates to literature 

Multiple authors (Ahlemann et al., 2013; Kutsch and Hall, 2009; Taylor, 2005; van Wyk et al., 

2008) have found that there is a discrepancy between theory and practice in project risk 

management. This thesis confirms those findings, in case and interview studies. Our review of two 

Journals showed that in those journals, project risk management studies are for the most part not 

approached from an actuality point of view. We have taken some of the first steps in establishing 

a literature stream on practice based research in project risk management, particularly following 

the tenants of actuality research (see chapter 8). Actuality research presents an alternative route to 

understand the contradictory findings regarding the effect of project risk management and project 

success (de Carvalho, 2015; de Bakker, 2011; Oehmen, 2014; Willumsen et al., 2019). Chapter 8 

expands the study of practice within project risk management in terms of methodology by 

transferring the lens of actuality from project management to project risk management. The 

resulting framework adds to the discussion about the boundaries of risk management and the 

management of risk as discussed in section 2.2.3 and 2.2.4. In order to understand what is really 

happening in an organization with regard to the management of risk, it could be problematic to 

discern between risk and uncertainty management as explicitly as proposed by Loch, Pitch and 

Meyer (2006). Alternatively, adopting a more holistic approach to understanding the management 

of risk incorporating explicit and implicit risk management as proposed by this thesis could 

highlight gaps in the management of risk which would otherwise fall between ‘two chairs’. We 

found that much of the management of risk can happen outside the formal explicit risk 

management process, which creates challenges for both academia and practice.  

9.6 What did we learn about the remaining lean principles of 

Flow, Pull, Perfection and People? 

Even though the remaining principles of lean were not the main focus, we still gained some insights 

into these principles – which remain intriguing future research opportunities.  

 

Flow 

We encountered disconnects and interruptions in the flow of the risk management. In case study 1 

of the actuality study, we discovered that the risk management process would in some instances 

be carried out only partially. For example risk identification and assessment related to the project 

risk profile was carried out in one department at an early stage of the project, but not shared in the 
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project, even though it contained relevant information about risk. There were several disconnects 

like this where separate ‘islands’ of risk management activities was carried out. The company’s 

legal department for example did evaluations of the projects in order to purchase insurance but this 

risk assessment was not shared with the project manager or other project participants. Other 

examples were risk identification workshops which did not utilize information from previous 

workshops on the same project as well as ad hoc risk meetings which were not connected to any 

other flow of risk information. We chose to optimize by connecting activities which was previous 

not connected – thereby improving the flow of risk information. Similarly in case study 4 in the 

study on waste we encountered severe disconnects in the flow with regard to the management of 

some sources of uncertainties. Interruptions in the flow and disconnects were connected to the 

waste category lack of system discipline where the process sometimes is started but not adhered 

to. Interruptions in the flow of information with regard to risk were discovered as lack of 

connections between risk management activities, causing unplanned iterations and over 

production. The flow would sometimes stops with certain sources of uncertainty and not others in 

some instances for example, there was a more complete flow related to technical uncertainty as a 

source of risk than others. Interestingly, we did not expect to encounter complete stops in flows 

where the risk management just stopped and did not continue. Simply asking questions to the flow 

of risk information and where there is any disconnects could be valuable in project risk 

management as we encountered multiple examples of risk management processes which were 

interrupted and stopped unexpectedly. In addition this is different from what is normally 

encountered in Lean with regard to flow as one would rarely find a manufacturing process where 

it stops in the middle and produces no product.  

 

Pull 

We did not encounter much pull in risk management. This is paradoxical considering that as time 

progresses new relevant information can become available about risk (Hubbard, 2009; Skelton and 

Thamhain, 2003), and therefore pull can enable the information to be produced when it is needed, 

thus increasing the chance of getting the ‘best available information’. It is interesting that we 

identified almost no instances of pull with regard to risk management – with the exception of ‘tick-

the-box’ risk management where risks management is completed in the nick of time to satisfy 

compliance (Willumsen et al., 2019c). We found several examples as described in (Willumsen et 

al., 2019c) where risk management is not ‘pulled’ by users of the information such as decision 

makers, but rather, information is missing or obsolete. This is also described in literature, for 

example in (Ernst & Young, 2017), where a lack of pull and the use of missing and obsolete 

information took place.  

 

Perfection 

We encountered improvement cycles both in case studies and the interview study where the risk 

management was altered or updated to accommodate better the project participants. For example 

when an external service which produced very detailed reports were cancelled in order to 

establish an in house, more simplified risk management system. We encountered companies who 
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wished to improve the risk management which was part of the motivation for some of the case 

studies to participate in the research, and this in a sense served as a first improvement cycle. 

Particularly case study 1 in paper 5 (Willumsen et al., 2019d) had many initiatives ongoing in 

order to improve the management of risk. Continuous improvement of the project risk 

management process is important in order to ensure fit with the current context of any project. 

The risk value stream mapping approach along with the insights on value, waste and what 

actually serves to manage risk can be used in improvement cycles of a risk management system. 

Many of the interviewees voiced ambitions for creating reusable knowledge in project risk 

management by incrementally building knowledge about risk sources.  

As a result of our research both incremental changes and more radical changes were made. For 

example setting up a process for managing regulatory risk, creating a risk repository, making 

implicit risk management activities explicit, reducing defective information in the risk 

management by changing risk registers and thus we carried out different examples of 

improvement cycles. However, more research is needed regarding effective continuous 

improvement of the project risk management processes, both incremental and radical. 

 

People 

We identified various accounts of project personnel not speaking up out of fear of consequences 

such as getting ‘unwanted’ attention, fearing to get blamed, committing to fix a problem because 

they brought it up (Willumsen et al., 2019f), or to keep a project going when it should not 

(Willumsen et al., 2019f, 2019c). Thus the ideal about open and honest communication we 

established in the people principle was perceived to happen differently by practitioners. Yet it is 

useful to understand what the ideal is, to begin to compare where the practice is and where and 

why problems might occur – such as through skewed reward or power structures which might 

affect and hamper the management of risk more than any system or management process. Our 

empirical work shows that these principles work in concert and the implicit factors can affect the 

management of risk. Project risk management can benefit from a high degree of fit with the 

organization, project setup and stakeholder value perceptions. For example, if honesty and 

openness surrounding risk is not common place then certain systems will fare poorly. On the 

other hand, if the system is designed to encourage these behaviors, then less rigid systems might 

can be perceived to be very value adding, depending on the degree of fit with specific contextual 

factors.  

9.7 The ISO 31000:2018 standard of risk management and the 

ideal 

Many of the ISO standards describes a set of guidelines for achieving compatibility with practice. 

Standards often describe geometrical, physical or system level properties which much be in a 

certain way or within certain thresholds. Standards also often define minimum thresholds of 

quality which enables a certain product or system to comply with the standard (ISO, 2018). Thus, 
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usually ISO standards contain obtainable goals, which then enables certification. In contrast, the 

risk management standard (ISO, 2018) seems to promote an ideal risk management which might 

be harder to obtain in practice, and sometimes perceived as less ideal by practitioners. Examples 

exist in previous literature (Beauregard, 2015; Willumsen et al., 2019f) and our empirical data 

which report that the standard might not be implementable and practical in different contexts.  

For example it states that risk management should create value, however it remains silent with 

regard to how to create value or what kind of value, as we discussed in chapter 5. The standard 

seems distant from practice, at least when comparing to the empirical studies on practice we 

reviewed and the companies we encountered. If other standards such as ones for power sockets 

were to be made in the same manner as the current risk management standard we can imagine that 

it would be as if they would describe the ideal socket with almost zero resistance, fire-retardant 

and self-cleaning conductors which few could afford to build or buy – a great ideal, but not a 

standard. 

 

The standard provides some principles for design. Normally design guidelines are accompanied 

by some kind of process. For example user oriented design (Kelley and Kelley, 2013; Ouden, 

2012) is both a philosophy and a process of involving users in the design through iterations and 

activities. However, the ISO design guideline is more a recipe for the ‘optimal’ risk management 

system. Yet, it does pinpoint the importance of tailoring and customizing the risk management 

which is supported by our empirical findings. Tailoring and designing based on empirical results 

should be expanded and emphasized by such guides in order to communicate what is practically 

achievable and beneficial under different circumstances.  

 

The ISO also suggest to periodically measure the performance of risk management against a 

number of criteria (ISO, 2018), - a great idea but most literature and practitioners we have 

encountered struggle to prove the effect of risk management (Kutsch and Hall, 2009; Willumsen 

et al., 2019f, 2019d). There is an assumption that risk management creates value, but most struggle 

to prove it in practice. The question is how do you really measure risk management performance 

when the value it creates is often unclear and contextual, its effect is difficult to prove due to 

confounding factors and even more paradoxically, and potentially the risk which was supposedly 

addressed by the risk management was really handled through another process or simply just 

manifested in a more favorable way than anticipated.  

 

The case company had major issues and losses due to a project where they did not consider the 

risk related to complying with regulatory requirements. It could be argued that if that company 

had considered these very predictable risk related to regulatory requirements they would have lost 

far less money and had a much better chance at beating the market as well as shorter lead time. 

However, this is something we can only establish ex-post facto after conducting an analysis and 

estimating potential losses – perhaps this would be an example of measuring the (non)performance 

of risk management. And it is not guaranteed that having a risk management process which created 
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knowledge about these risks would have improved the situation – sometimes the risk management 

can create more risk than it is supposed to manage. 

 

We do not intend to suggest to take a normative approach to project risk management, rather we 

suggest to tailor the project risk management to create value and minimize waste in the process, 

and do so by utilizing a holistic understanding of the organizations current capability of managing 

risk in order to meet the actual needs of improving it. Establish the current state, envision the future 

state and utilize the information about both to establish a plan of continuous improvement towards 

the future state. It would perhaps be beneficial if the ISO standard could guide on some more 

realistic goals or closer to practice, for example by amending the guide with examples. What we 

intend to highlight with the power socket analogy is that the ISO guide on risk management is an 

ideal which is far removed from practice – very important information for practitioners 

implementing according to it. Practitioners must themselves consider which part of the guide is 

usable and implementable in their context, and to what extent, because such a normative guide 

might not be able to cope with the uniqueness and variability in projects and organizational setups. 

Instead of setting up ideals for how the project risk management should be, it is perhaps 

recommendable to focus on what is needed, what is possible, and to establish such an analysis 

based on a thorough understanding of the capability to manage risk in terms of explicit and implicit 

risk management. If a normative route must be taken, it could perhaps be beneficial to setup 

guidelines on how to conduct a process of designing and customizing such systems based on 

empirical data, as opposed to how such systems ‘should be’. 

9.8 The designers of risk management 

The people in charge of designing risk management systems we encountered were often not trained 

in any design activity and did not view their task as a design activity. They were typically trained 

in other skills. Some focused on properties of the systems and ideals while others were dealing 

with paradoxes regarding what could be accomplished and what “should” be achieved. According 

to the designers of systems we encountered it is easy to fall in the trap of designing a very elaborate 

system with many features which require a lot of input from users. But such project risk 

management systems can end up not being used unless they fit the needs of the stakeholders and 

create value for them. A risk manager in charge of the design stated that systems have to be 

intuitive and the users, typically project personnel have to be incorporated in the design of the 

system if they are to have ownership of it. One of the designers of project risk management systems 

mentioned that project risk management is often designed a bit like PC’s where it is designed more 

for experts in comparison with Mac’s, which is more designed for non-expert users. 
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9.9 Summarizing lean risk management 

As we have seen with Lean Thinking as applied to project risk management, it requires some 

conceptualization and adaptation to transfer a design framework from one context to another – we 

argue that it would be beneficial if research in risk management could focus more on the process 

of designing a risk management system as opposed to only the systems themselves. This could be 

achieved by employing design tools and methods in the design of risk management systems such 

as Lean Thinking, design thinking, participatory design or any design process which can be applied 

to a socio-technical engineering system. Either way, from the empirical data collected and from 

previous studies it is clear that project risk management can benefit from focus on value creation, 

removal of waste and improvement cycles through frameworks such as the ones presented in this 

thesis.  

 

 

In summary, our rendition of Lean Risk Management is comprised of: 

 

 A conceptualization of the Lean Thinking principles within risk management which can 

guide the design of such systems (contribution 1) 

 A framework of value creation which can be used to understand what value a system 

currently creates as well as identify potentials to increase value creation (contribution 2) 

 A framework of waste in risk management which can be used to identify and diagnose 

problems (contribution 3) 

 A risk value stream mapping approach to understand an organizations current 

management of risk and identify potential improvements in terms of increasing value 

creation and removing waste (contribution 4) 

 A sense-making framework to understand the management of risk in a project and 

beyond (contribution 5) 
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  Conclusions 

10.1 Core contributions of the thesis 

The thesis presents several contributions through the appended papers as well as through the thesis 

itself. The introduction contributes an overview of challenges in project risk management, both in 

practice and academia. The contribution sections present contributions as based on the appended 

papers. In addition, in section 10 the contributions are discussed, as well as avenues for future 

research.  

 

Contribution 1: Applying Lean Thinking principles to project risk management 

To address the first research question we applied the core principles of Lean Thinking to project 

risk management and presented a conceptualization of the principles of Lean Risk Management 

(chapter 1). Specifically: Value, value stream, flow, pull, perfection and people. In addition we 

investigated the state of the art in lean risk management and found few applications of lean to risk 

management. In answering the first research question hypothesis’ were generated which included 

exploring the potential benefit of using lean tools such as value stream mapping in risk 

management.  

 

Contribution 2: Value creation through project risk management 

Chapter 5 addresses research question 2. The chapter presents both literature based and empirical 

contributions. The chapter identifies a gap in the literature regarding how project risk management 

creates value, particularly with regard to stakeholder perceptions and contextual variation. 

Stakeholders in our sample generally perceived project risk management to create value, but not 

necessarily as described in the normative literature or previous empirical knowledge, which is 

crucial knowledge for anyone attempting to design or tailor a project risk management system. 

Acknowledging the role of the subjective construction of value in project risk management 

provides a new angle to approach its tailoring and design. 

Chapter 5 contributes a holistic model of how project risk management creates value. While 

previous studies only present partial accounts of the value creation of project risk management, 

the model takes into account both what value, and how it creates it.  

The chapter presents a critical view of current literature and provides avenues for further research 

on the actuality of risk management in projects as it presents important confounding factors which 

can influence project risk management research. Most studies focused on discovering ‘universals’ 

and thus miss the contextual variation which exist in practice. If best practices are really ‘worst 

practices’ in some contexts, we need to know more about the context, and few studies provide this. 

By utilizing a lens of value creation to understand project risk management, we obtain a more 

nuanced picture than previous studies. The chapter also contributes knowledge about the many 

different types of value that project risk management can create, such as reducing risk, improving 
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decision making, enabling other processes, creating leverage in negotiations, prioritizing of efforts, 

win tenders, enable fast tracking of projects, and creating traceability of errors to name a few. 

 

Contribution 3: A study of non-value adding project risk management 

Chapter 6 addresses research questions 3 and 3.1. The chapter identifies a gap in the literature with 

regard to the study of non-value adding or value destroying project risk management. The study 

presents an overview of non-value adding project risk management from literature and empirical 

studies. Despite the reports on problems with managing risk in projects few studies address the 

inefficiencies and ineffectiveness of project risk management. In order to address this gap, the 

concept of waste is transferred from lean thinking to project risk management. The literature 

review contributes a collection of potential causes of waste in project risk management processes 

from previous studies.  

Subsequently the framework of waste is used to investigate ineffective and inefficient, non-value 

adding activities, (i.e. waste) in a series of empirical studies. Identifying waste, represent a novel 

and structured way to identify barriers to optimal risk management by examining the process for 

instances of waste and then tracing the root cause from there. In addition, the concept of waste 

could serve as a way to structure studies on non-value adding or value destroying risk management.  

An overview of barriers to effective risk management linked to what type waste they can cause are 

presented as part of the results. The study identified more barriers to effective risk management 

than previous studies and thus presents a more comprehensive overview than previous literature. 

It is interesting to note that the empirical study confirmed most barriers/causes from previous 

literature despite using waste categories as coding and not the barriers. Not all waste categories 

established in lean literature were evidenced in our study of project risk management. Utilizing 

waste as an analytical lens enables the identification of inefficiencies and redesign of the process 

itself. It can assist (re)designers and researchers of risk management in scratching the surface for 

tick-the-box risk management and identify potential value destroying risk management.  

 

Contribution 4: Risk value stream mapping 

Chapter 7 addresses research question 4. The chapter identifies a gap regarding the tailoring of 

project risk management which is relevant for the design of project risk management. It is not clear 

which parameters to take into account or how to tailor or design project risk management systems 

to create value. The chapter contributes a conceptualization and evaluation of value stream 

mapping in project risk management. The value stream in risk management was conceptualized as 

information flow, decision points as well as explicit and implicit risk management process steps. 

During the research we found that it was important to differentiate the value stream into different 

streams of information about risk related to different sources of risk, as it enabled the discovery of 

important issues with the risk management process. Typically the engineering companies we 

investigated payed more attention to technical risk than other types of risk, even though these can 

be crucial. The chapter presents a framework of risk value stream mapping and presents an 

empirical study of applying the framework. The framework enabled diagnosis of the current state 

and in all cases it identified specific issues with the risk management process not identified by the 
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case companies themselves. The framework enabled a more coherent overview of the management 

of risk than only mapping the explicit risk management process and thus contributed knowledge 

regarding what serves to manage risk in practice. Risk are not just managed by the formal explicit 

risk management process. Other formal processes may implicitly serve to manage risk and should 

be considered when designing project risk management systems in order to avoid doubling 

activities and understand the true management of risk in an organization.   

 

Contribution 5: The actuality of managing risk 

Chapter 8 addresses research question 5 and 5.1. The chapter presents an important gap regarding 

the discrepancy between theory and practice in project risk management research. In order to 

establish the gap the concept of actuality research is transferred from project management to 

project risk management. We conceptualized a sense-making framework that enable understanding 

the focus of previous studies as well as the capabilities of an organizations management of risk. 

The sense-making framework distinguishes between formal, informal processes as well as implicit 

and explicit risk management. The framework enables an overview of how the formal, informal, 

explicit and implicit can affect each other and substitute and overlap.  

The chapter provides insight into what actually serves to manage risk in practice beyond the formal 

explicit risk management process. The empirical study conducted uncovers novel insight of the 

contextual variation in the management of risk in practice. Few researchers focus on research 

which strives to understand practice. We found that actuality research is not an explicit research 

agenda for project risk management despite the accounts of discrepancies between theory and 

practice. More research on the actuality could significantly benefit the field of project risk 

management and bridge the gap between theory and practice and increase validity of knowledge 

in the field. The fact that other processes and implicit factors might serve to manage risk and affect 

the formal explicit risk management raises questions about previous studies on effectiveness of 

project risk management practices.  

10.2 Implications for practitioners 

Detailed accounts of implications for practitioners are discussed in papers 1-5 as well as in the 

contribution sections.  

 

 The principles of Lean Risk Management developed in this thesis can assist practitioners 

in the design and (re)design of project risk management systems. 

 Practitioners can use the value creation framework to gain insight on how project risk 

management might create value in their context. 

 The findings can enable practitioners to question the use of normative guidance and thus 

promote a better fit with their context because it enable them to reflect on the fit with 

their context. 
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 The results of chapter 5 suggest that during design or tailoring of project risk 

management systems it is important to consider the potentially extreme variation in the 

value perceptions and discern which are important to take into account.   

 The framework of waste can enable practitioners to identify non-value adding and value 

destroying project risk management in order to improve effectiveness and efficiency of 

project risk management (chapter 6). 

 The risk value stream mapping framework (chapter 7) can serve to diagnose and improve 

project risk management in organizations and increase its ability to create value. 

 The sense-making framework on formal and informal processes vs. explicit and implicit 

risk management presented in chapter 8, can provide a systematic way for practitioners to 

understand the current state of the management of risk in an organization, and thus can 

assist in identifying contextual improvement opportunities and needs. 

 Additionally, the literature review in chapter 8 provides insights relevant for guiding 

practitioners in evaluating and questioning the quality of knowledge regarding risk 

management by enabling questions such as: What is really the evidence of effectiveness 

of a particular practice? Are there adjacent processes which serve the similar purposes, 

are more important or are there other factors in the management of risk we are 

overlooking? 

 During the Ph.D. project, four guidelines for risk management were developed. The 

guidelines address a number of potential problems with risk management systems as 

described by (Willumsen et al., 2019c) regarding waste in risk management.  

 
Figure 44: Guidelines for risk management in the construction industry developed with input from the Ph.D.  

Source: https://vaerdibyg.dk/nye-vejledninger-om-risikostyring/ 

 

https://vaerdibyg.dk/nye-vejledninger-om-risikostyring/
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10.3 Limitations 

This section is based on the limitation sections of the appended papers and feature text from the 

limitation sections of the papers.  

 

Contribution 1: Applying lean thinking to risk management 

The initial conceptualization of the principles of Lean Risk Management was based on the core 

principles of Lean Thinking as described by Womack and Jones (2003), however, other aspects of 

lean could have been used for the conceptualization. The workshop used to develop the principles 

was carried out with experts in lean and risk management, yet conducting the development with 

other experts might have yielded different results. The literature review on previous attempts at 

conceptualizing lean risk management is limited to explicit studies on lean and risk management. 

With regard to the customers of project risk management systems, more research is needed to gain 

input from external stakeholders who are not in direct contact with the risk management system, 

and yet could perhaps provide valuable input to the design of such systems. For example, 

authorities and regulatory stakeholders can set demands on risk management systems and 

deliveries. In the medical industry this is quite common, but is mostly related to safety risk 

management which is not a focus point of this thesis. However, when setting up a risk management 

system such stakeholders which could influence the design of the system should be considered. 

 

Contribution 2: Value creation through project risk management 

The findings presented in this paper were affected by a number of limitations. First, the interviews 

might have been inadvertently biased by us, e.g. through sample selection, formulation of 

questions, or nudging during the interview process. Even though we asked in different ways to 

avoid socially desired answers, the interviewees might have, as in any interview situation, given 

tainted answers for reasons unknown. The sampling was restricted to Denmark, and the value 

perceptions described may be affected by specific cultural or local aspects. For example, 

uncertainty avoidance is considered low in Denmark according to Hofstede (2020). This means 

that Danes can accept changes in plans more easily and do not need “a lot of structure in and 

predictability in their work life” (Hofstede, 2020, 2009). In countries where the uncertainty 

avoidance is higher this could influence the adherence to processes and result in an increased focus 

on predictability. In some countries, for example Germany, the level of formalization is higher, 

compared to Denmark. The level of formalization can be associated with differences in power 

distance. It is easy to imagine that a lower power distance could translate into less adherence to 

formal processes because that means that employees can reach out to superiors for an informal 

chat, rather than go through the formal system. The level and quality of documentation might also 

be affected by cultural aspects linked to power distance. Stingl (2020) found that managers would 

circumvent the formal process and prioritize saving face of superiors over identifying root causes 

in some examples.  

We hypothesize and expect that the underlying structure regarding value creation would be valid 

internationally however, the content of what is considered valuable could vary between countries. 

https://www.sciencedirect.com/topics/engineering/interviewee
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The specific examples of what value is considered important and how value is created would be 

examples of results that could be country dependent. For example in relation to different 

perceptions of the value of being reactive or proactive, or the value of documenting as more or less 

important.  

In addition, the sample was relatively small and a bigger sample may have produced more nuanced 

or additional results. The data collected is subject to recollection bias. However, this is somewhat 

mitigated by our focus on studying perceptions. 

Primarily project risk management literature was investigated and thus there may be other aspects 

within more general risk management to which the findings do not apply to or that cover these 

topics differently. The companies studied were primarily in the engineering sector and could be 

conducted in a broader context. 

 

Contribution 3: Non-value adding project risk management 

Conducting interviews were challenging and may have certain limitations as it is a challenge to 

discuss and research the waste because not many want to discuss it due to various implications. As 

we ask for specific examples of practice a high degree of trust was needed in order for the 

interviewees to share information. Some interviewees were very forthcoming while others needed 

time to ease into talking about the subject. Because it is a sensitive topic, some interviewees might 

have held back important examples of waste in their organization.  

The distribution/emphasis of different waste categories might be due to the data collection methods 

and interview style. Some wastes were mostly visible through observation, such as unnecessary 

movement and in this study there were more interviews than observations which also might explain 

the waste category distribution. The waste identified might not occur outside the sample we studied 

and the literature reviewed.  

 

Contribution 4: Applying value stream mapping to project risk management 

We could have conceptualized the value stream in different ways and explored further the division 

in different sources of uncertainties. There could be other ways of conceptualizing the value stream 

we did not think of. The empirical work was limited and could have benefitted from an even longer 

study, for example a longditudinal study would have been beneficial. 

More iterations could have revealed more intricacies of value stream mapping in project risk 

management. We did not deep dive into the ideation phase of developing the desired future states 

in the paper. As also pointed out by Tegeltija (2018), there is a gap regarding knowledge of which 

risk management tools and methods fit which circumstances best.  

 

Contribution 5: The actuality of managing risk in projects 

The study did most likely not capture all processes of informal implicit risk management in the 

cases as a limited time was available and as these are to an extent person dependent, they vary as 

new people enter and leave projects. In order to unearth additional observations of informal 

implicit practices and ad hoc explicit practices, it would be beneficial to follow and record multiple 
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stakeholders in their daily routine for an extended period of time, however this was not possible. 

This study did not do continuous embedded observation of day-to-day routines and thus the 

granularity and resolution of the findings are likely more opaque than a full blown in-depth 

participatory situated ethnographic study. The detailed journal review was limited to a few journals 

and other journals might have different distributions of types of work and potentially have more 

research on actuality. Thus the work might only be applicable to the empirical and literature 

sources examined.  

If we consider the sense-making framework with regard to actuality in chapter 8, the distribution 

of activities that manage risk could be differently distributed between countries. A number of 

factors could influence this distribution as well as the quality of the processes. For example, the 

level of corruption might influence the degree to which activities are happening ‘outside’ the 

formal explicit risk management process as the formal risk management process can contain 

sensitive information, which can implicate the people involved and bring to light information 

which might be unwanted to some and result in issues related to the quality of information.  

 

10.4 Reflections 

This section presents reflections on the study by the author. 

 

The choice of using Lean Thinking as an improvement lens for project risk management was made 

at the beginning of the project. Even though it provided valuable results to apply lean thinking to 

project risk management, we could have used other approaches.  

Alternative approaches could have been the use of other design approaches for process 

improvement such as design thinking, participatory design or other user oriented design 

approaches or other theoretical framework such as actor-network theory. However, Lean Thinking 

did emphasize value, value stream and waste which turned out to be important avenues of research, 

which I am not sure would have been discovered if another approach had selected.  

 

Lean Thinking is based on practice and value stream mapping is at the heart of Lean Thinking.  

Therefore Lean Thinking aligns well with actuality research, and could be considered an actuality 

approach per say. In a way actuality research, provide the theoretical underpinning of Lean 

Thinking and explains why it is a theory which is well suited to explore practice.  

 

At times, participating in the developments with practitioners provided challenges. For example, 

practitioners did not prioritize making explicit the potential negative aspects of risk management 

tools. They also did not want to have too many lengthy theoretical discussions, which is 

understandable, yet important in a field where contradictions persist and is yet to converge on 

terms. Some practitioners engaged in promoting a particular method or concepts based on their 

experience and at times intuitive validation of these approaches. However, the interaction was 
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beneficial as it moved the guides towards theoretical soundness and relevance for practice, even if 

not all ideas were incorporated it represents a start in disseminating crucial knowledge in a more 

uniform and accessible way to the industry. A maturity scale was developed but some important 

recommendations were not included with regard to the fundamental concept that maturity scale 

should not be seen as an absolute scale as the needs for project risk management change between 

projects and organizations. Knowledge of the pitfalls and issues with risk matrices were not 

included explicitly, neither was risk matrices without truncation (matrix vs gradient) which can 

serve to showcase the uncertainty surrounding an estimate. 

 

The field of project risk management is problematic in the way that it is conducted. It is interesting 

that such as central point of project risk management as how it creates value is not an explicit 

research stream. It is also interesting that it has been difficult to establish and verify best practices 

within the field, perhaps because of the research tradition which is applied or because project risk 

management is a complex sociotechnical system and these are notoriously difficult to study, 

particularly with a reductionist approach as many emergent phenomena affects and governs their 

behavior.  

 

The design research method proved beneficial in developing supportive knowledge and 

frameworks. However, the references model is inherently problematic when studying phenomena 

which have many compounding factors, yet it also helped inspire to look for similar problems in 

the field of project risk management research. The descriptive-prescriptive cycles and iterative 

nature of the process was overlapping, parallel and chaotic at times yet served as a way to explore 

the research questions. It is paradoxical that it is presented as a series of discrete steps, while also 

described as a highly iterative, parallel and slightly chaotic process. .  

The idea of complete repeatability is inherently problematic in the method as it employs a scientific 

approach and world view in a non-scientific way. Repeatability is often impossible in the studies 

as every setting is unique and if experiments are set up, confounding factors can obscure the results 

or the data collection can end up too far removed from the real world environment. 

 

There were several learnings during the studies. For example, we had to revise our understanding 

of the concept of informal/formal risk management. In paper 4 (Willumsen et al., 2019a) we refer 

to formal and informal risk management. In that paper formal risk management refers to explicit 

risk management processes. Information risk management refer to other processes which serve to 

manage risk. During the studies for the article about the actuality of risk management we found 

that it was more precise to denote these processes as formal processes which implicitly serve to 

manage risk. In this thesis we have streamlined the definitions using the latest ones as detailed in 

the paper about actuality, paper 5. Therefore what was denoted informal risk management in the 

paper about value stream mapping (Willumsen et al., 2019a) is denoted as formal process, implicit 

risk management in the thesis because the thesis uses the terminology of the paper about the 

actuality of project risk management (Willumsen et al., 2019d).  
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10.5 Future research 

The research opens up a number of venues for future researchers (for future research related to 

each individual contribution see chapter 9). Further exploration of the contextual factors which 

influence project risk management at different levels. These levels could be: the individual, the 

project, the company, the industry and the societal context. Are there industry specific contextual 

factors which always influence project risk management or are typical? A comparative study 

between different industries and/or across countries could illuminate such differences.  

 

Different cultural aspects might influence the management of risk and we suggest to study how 

such cultural differences influence value creation, waste and the distribution of formal/informal, 

explicit/implicit risk management in different countries.  

 

This thesis raises questions about the way in which project risk management is studied and the 

actuality of how risk are managed and what constitutes ‘good risk management’. There are general 

questions worth examining with the way process (re)design is carried out as aspects such as 

informal processes, waste and multi-value perspectives, for example how to delimit an 

organizational process because it is not only risk management processes which are implicit and 

explicit in nature. This is particularly important for system designers engaged in organizational 

design and process design.  

 

There are fundamental issues in project risk management and these need further attention – for 

example with regard to basic understanding of terms and concepts. Therefore it would be 

interesting to study the distribution of different levels of understanding and examine the knowledge 

of project risk management in different companies in different sectors and different countries. 

 

As discussed in section 7.4 and 8.4, further research is needed about what actually serves to 

manage risk in practice. Such research could be performed by following a project over an extended 

time period while documenting the formal, informal, explicit and implicit management of risk. 

This could for example be through observations of project work and meetings as well as interviews 

to understand what project participants were doing in terms of managing risk which they do not 

call risk management. Different approaches such as project participant diaries could be a way to 

record information about risk in an incognito manner by recording implicit risk related information 

and generic information. This approach would illuminate different narratives about how risks are 

handles and thus they could be compared. In addition, participatory ethnographic research would 

be another avenue to explore with regard to such research as it would allow for detailed and 

continuous observations. The sense-making framework presented in chapter 8 could serve as the 

basis of such studies of what really serves to manage risk in practice. By collecting data in the 

different quadrants, a more complete picture of what serves to manage risk in an organization 

would emerge than only looking at the formal explicit risk management process. The value stream 

mapping framework presented in section 7 can also be utilized to map out what serves to manage 
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risk in practice, for example by mapping decision points, risk related processes and the project 

process in order to classify which activities serve to manage risk (see chapter 7 and 8, paper 4, and 

5 for additional detail).  

This research presented new avenues for research which can enable a step change in the 

performance of project risk management. We should strive for project risk management systems 

which create value and research that is empirically grounded so we can understand and utilize the 

full potential of project risk management to serve society. The management of risk is a fundamental 

need for humans and projects permeate the modern society, affecting us all. We hope you will join 

us in the quest to make project risk management something that creates value for people and that 

people value, look forward to, embrace and continuously improve.   
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  Practitioner material, interview guides and 

appended papers 

In the following pages, the papers have been appended as well as the interview guides and 

practitioner material. 

 

Practitioner material 

The following presents some of the practitioner material developed during the Ph.D. 

Project risk management guidelines for the construction industry 

During the Ph.D. project, four project risk management guidelines were developed. The guidelines 

address a number of potential problems with risk management systems as described by (Willumsen 

et al., 2019c) regarding waste in risk management. For example, it introduces simple definitions 

and an overview of basic risk management contextualized to the construction industry with 

examples. This is an attempt to combat inefficiencies such as lack of professional language / 

understanding the terms used in risk management, which can cause value destroying waste in risk 

management (Willumsen et al., 2019c, 2019f). The guidelines incorporates elements of the 

research and recommends to: 

 Determine the value for stakeholders of risk management 

 Tailor risk management to the organizations context, professional language level and 

other parameters through a preliminary maturity model developed with the practitioners 

 The guides also describes some of the pitfalls with the well-established tools as points to 

be aware about when using the tools. This is beneficial as it so often happens that people 

do not understand the boundaries of these tools. 

 A maturity model was designed for the guidelines in cooperation with the practitioners.  
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Figure 45: Guides on project risk management developed during the Ph.D, 

The guidelines were developed through preparation meetings, a series of workshops for each of 

the four guides and manuscript iterations with a group of representatives from different companies 

and organizations within the construction sector over the course of a year. The Ph.D. student 

participated and consulted on the workshops and gave input to the different drafts (as described in 

the preface of the guides. The guidelines can be found here: https://vaerdibyg.dk/nye-vejledninger-

om-risikostyring/ 

The guidelines build on learnings from the study of value (RQ2, chapter 5) and promotes a holistic 

and context based understanding of the value of risk management. It promotes to clarify what value 

risk management is to create for the stakeholders involved. The guidelines also builds on the 

findings regarding waste in risk management (RQ3, chapter 6) as it strives to promote a unified 

understanding of basic terms but at the same time some of the pitfalls and challenges of risk 

management.  

Article regarding sources of uncertainties 

The article presents a taxonomy of sources of uncertainty for strategy implementation risks, based 

on an empirical study of senior executives, specifically focused on sources of uncertainties for 

strategy implementation. The research was primarily based on interviews. The research contributes 

an empirically grounded framework of sources of uncertainties for strategy implementation 

projects. The resulting framework can serve to assist the identification of risk faced by new 

strategic initiatives. It extends the practice based research of RQ5 and provides insight into the 

sources of uncertainty from which risk can arise at the macro-level when implementing a strategic 

initiative.  

https://orbit.dtu.dk/en/publications/uncertainties-and-risks-of-strategy-implementation 

https://vaerdibyg.dk/nye-vejledninger-om-risikostyring/
https://vaerdibyg.dk/nye-vejledninger-om-risikostyring/
https://orbit.dtu.dk/en/publications/uncertainties-and-risks-of-strategy-implementation
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https://blogs.lse.ac.uk/businessreview/2018/10/11/uncertainties-and-risks-of-strategy-

implementation/ 

 

 
Figure 46: Sources of uncertainties for strategy implementation 

Conference presentation: Participation in strategy 

implementation 

This publication is about increasing participation in strategy initiatives. It suggests how 

participation can be an important factor to improve the tailoring and adoption of strategy 

initiatives, which could also be risk management systems in their implementation. Participation 

such as engagement is crucial in risk management (Willumsen et al., 2019f, 2019c). Participation 

can enhance the adherence and value generated in an organization (Wenger, 1998). We build on 

the research on participation by Wenger (1998) as well as learnings from RQ2, chapter 5, that the 

value created is affected by the individuals perception. If a person is highly engaged in a system, 

they are more likely to use it in a beneficial way and participation is crucial for most sociotechnical 

systems. The research presents transfer of the concept of participation from social science to 

strategy implementation and suggests a number of approaches which can increase participation. 

For instance, by listening to ideas from employees about how a system should be designed or by 

creating a vicarious experience of the system, participation can be strengthened according to 

Wenger (1998) as well as the empirical results generated. It can enable a better fit with the needs 

of the users (tailoring). Other means of creating participation such creating a directed experience 

can also serve as a way to identify issues with a risk management concept or assist in identification 

of potential for value creation. Creating participation elaborates on the people principle in Lean 

Risk Management, but targeted strategy implementation.  

https://blogs.lse.ac.uk/businessreview/2018/10/11/uncertainties-and-risks-of-strategy-implementation/
https://blogs.lse.ac.uk/businessreview/2018/10/11/uncertainties-and-risks-of-strategy-implementation/
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https://orbit.dtu.dk/en/publications/how-do-you-create-buy-in-in-strategy-implementation 

https://sdm.mit.edu/2018-conference/ 

Steering group playbook  

The booklet was developed with an industry partner through several workshops where experience 

regarding sources of uncertainties in construction projects was codified.  

This booklet provides an example of how stakeholder value propositions can be incorporated into 

risk management boundary objects. The booklet is aimed at steering group members who does not 

have extensive experience. The booklet present knowledge relevant to a steering group in the 

construction industry about typical risks. Based on practitioner experiences, some of the most 

relevant sources of uncertainty are showcased on a construction project lifecycle to assist in 

dialogues regarding risk, asking questions and enables identifying potential categories of 

underexplored sources of risk. The booklet builds on the contributions of Willumsen et al. (2019) 

and chapter 5. It is designed with the needs of steering groups which the industry partner engages.   

The playbook builds on the learnings from RQ2, namely that stakeholders can have very different 

value propositions and needs in the management of risks. The boundary object was designed to 

assist steering group members in the dialogue with the project manager. Additionally, the playbook 

realizes a value proposition of risk management related to ‘prioritizing efforts’ (Willumsen et al. 

2019). Risk management can help prioritize where attention should be directed. The booklet shows 

a direct link between a risk characteristic and how risk management can create value. By 

showcasing when the typical sources of risk have mitigation deadlines, the steering group will be 

much more aware of risks. The playbook provides a way to holistically identify sources of risk as 

can be an issue in risk management and thus builds on the learnings from the waste study (RQ3) 

(Willumsen et al., 2019c).  
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Interview guide: Value creation through project risk management phase1 
 
   
Background  

What is your position? 
What is your experience with risk management? 
What is your involvement with risk management? 
 

Interview topics  
Value of project risk 
management 
 

 
x What is the value of project risk management? 
x What other value does it add? 
x What is the purpose of project risk management – Why do 

you do it? 

 
 

x How does it create value for you? 
x What is the value for which stakeholder? 

 
Needs x How do you tailor risk management to the needs of the 

project participants? 
x What risk does the risk management address and for whom? 

Cost of RM x What is the cost of the risk management 
Decisions x Is risk management used in decisions? If so, please elaborate 
Communication x How do you communicate risk results and to whom? 
Activities and tools x What risk management activities do you do and which tools 

do you use? 
 
 
 
 
 
 
 
 
 
 



Interview guide for value creation through risk management: Phase 2 
 
Introductory read-aloud: I am not giving a definition about what is good risk management is – 

it is about what you perceive (to trigger / frame more as personal 
value/attitude/emotional attachment). We want to understand 
when risk management works and doesn’t work – this will be a 
conversation about your experience. 
I will use good and bad, - but it is your perception of good and bad.  
I will encourage to tell more about your experience.  
Please talk about examples in as much detail as possible, who was 
involved, what was the result, when did what happen, etc.  

Background What is your position? 
What is your experience with risk management? 
What is your involvement with risk management? 
How does your organization conduct risk management in projects? 

Interview topics 
Risk management that 
worked / was good 

Can you tell me about examples where risk management worked / 
was good? 
Follow up questions: 

- Why do you characterize it as good? 
- What did they do 
- What was the risk about 
- How did you cope 
- Who was involved 
- How did they worked together 
- How did you/they communicate 
- Why did you think it worked -> why was it good risk 

management? 
- Characterize why it was a good example 
- Who had which role 

Risk management that 
did not work / was bad / 
did not create value 

Can you tell me about examples where risk management did not 
work / was bad? 
Follow up questions: 

- Why do you characterize it as good? 
- What did they do 
- What was the risk about 
- How did you cope 
- Who was involved 
- How did they worked together 
- How did you/they communicate 
- Why did you think it worked -> why was it good risk 

management? 
- Characterize why it was a good example 
- Who had which role 



Engagement with other 
stakeholders 

Do you have an example where you had to engage with other 
stakeholders regarding risk management? 

‘What if’ Ask into the statements by the interview using ‘what if’. Example: 
What would have happened if…. “you had to report to your 
manager” 

- Check for the constructs in check-lists 
- What if everybody shared everything (transparency) 
- Centralized vs. decentralized 
- Reporting vs. dialogue 
- … 

 
 

Good risk management What is good risk management? – why? 
Purpose and value of risk 
management 

Why do you do risk management? – whats the point? 
- Key elements 
- Key value add 
- Key processes 

Wrap-up topic Wrap up topic: Reflection on potential conflicts within risk 
management / between stakeholders 
 

 
Check-lists: 
How value is generated in project risk management: 

x Qualitative vs. quantitative 
x Stability vs. flexibility 
x Adherence to risk information in decision making 
x Prevention vs. firefighting 
x Create transparency regarding risk exposure 
x Reporting vs. communicating 
x Centralized vs. de-centralized 
x …….. 

 
What value is being protected/created  

x Project level output 
x Strategy-level benefits 
x Personal outcome 
x …… 

 
 
 
 



Interview guide for waste and actuality 
 
   
Background What is your position? 

What is your experience with risk management? 
What is your involvement with risk management? 
How does your organization conduct risk management in projects? 

Interview topics 
Risk management gone 
well 
 

x Can you give me examples of risk management gone well? – 
in as much detail as possible and as much detail as possible 
about the situations 

 
x Can you give me examples of risk management could be 

improved? – in as much detail as possible and as much detail 
as possible about the situations 
 

Poor risk management x Can you give me examples of risk management gone not so 
well? – in as much detail as possible and as much detail as 
possible about the situations 

 
Direct value question x How does risk management create value for you? 
Direct question - needs x What are your needs in relation to risk management 
Defining risk 
management 

x How/what do you define as risk management 

Formal / informal risk 
management 
 

x Take me through the week/a day of the risk management – 
what do you do Monday morning and end at what time 
Friday – what was the activities you did this week that helped 
manage risk? 

x So what do you do that help to manage risk but is not called 
risk management / part of formal risk management? 
Alternative formulation: What do you do to address 
uncertainties that may create problems or that you need to 
explore further? 

Waste in the risk 
management process 

x Waste / inefficiencies in the RM process? 
x Do you use defective / non-optimal information in decisions? 
x Does RM information lay around unused?  

 
(If questions are not answered about waste in the value – then ask 
about the different waste categories).  
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1 INTRODUCTION 

New product development (PD) is inherently linked to taking and managing risks, as most activities can 
be interpreted as a structured reduction of uncertainty. A lack of proper risk management (RM) is one 
of the ten major challenges that plague large-scale new PD programs (Oehmen et al. 2014; Oehmen et 
al. 2012a). A study observed that almost half of the risks that occur are not being detected before they 
impact performance (Thamhain 2013). 
Risk management, to some extent, became a victim of its own success. Due to its importance, it has 
been highly formalized and is subsequently implemented as a monolithic process framework. This had 
the unintended consequence that it developed into a specialist activity, disconnected from the actual 
value creation of the engineering task, and executed as a “tick the box” activity to satisfy high level 
governance, documentation and compliance requirements (Oehmen et al. 2012a). Literal compliance 
can drive a lack of meaning and create identities of non-participation (Wenger, 1999) and for many 
firms the reason for having RM is because they are told they are required to (Hubbard, 2009). Oehmen 
et al. (2014) state that the majority (around 70%) of what is generally considered “risk management best 
practice” has no confirmable effect on overall engineering project performance. Beauregard (2015) 
presented a case study where the RM only identified 20% of the initial uncertainties that were later found 
to influence cost overrun of a PD project. RM practices are often poorly adopted, lacking and ineffective 
(Olechowski et al., 2016) and according to Hubbard (2009) most RM methods are flawed in important 
ways and do not appear to ‘work’ or measurably reduce uncertainty. 
While the immediate value of RM can be unclear, the outcome of not implementing RM properly is very 
clear: Examples include cost overrun, ‘surprises’, schedule drift, quality loss etc. Problems that arise in 
PD are solved reactively (firefighting) with crisis management instead of preventive RM (GAO 2010a; 
Oehmen et al. 2012a).  
A significant element of PD is making decisions in highly uncertain environments with limited 
knowledge, which is why RM is such an important element. It is a paradox that one of the major 
objectives of PD is to reduce uncertainty or ‘risk’, but RM is often not an integrated, value adding part 
of the PD process and the PD ‘culture’ (Oehmen et al., 2014). 
RM can benefit from focusing on value (Browning et al., 2002; Welo and Ringen, 2016) and there are 
critical decisions in PD that needs effective and value adding RM (Oehmen et al., 2010).  
This paper points towards a need for improvement of RM in PD, especially in relation to ‘rediscovering’ 
how RM can explicitly and transparently support PD. RM are sometimes not aligned with the goals and 
values of PD and does not create value, which is related to the effectiveness and efficiency of RM 
(Oehmen et al. 2012a). The main problem we are addressing is the apparent lack of an efficient, 
effective, value adding RM in PD. The main question we address in this paper is if it is conceptually 
sound to address this problem by applying Lean thinking to RM. Lean has been proven beneficial in a 
number of contexts, including PD. Lean is an improvement philosophy that among other things, deals 
with efficiency, effectiveness and culture (Womack et al. 1990). The remainder of the paper explores if 
and to what degree it makes sense to conceptualize RM through a lean thinking lens. This paper presents 
a conceptual discussion: The contributions it puts forwards are: 1. A brief recapitulation of lean thinking 
in the context of PD; 2. An interpretation of the six lean principles for RM in PD. 3. Illustrative examples 
from industrial PD practice highlighting their relevance and 4. A first collection of suggestions for 
solution principles that lean thinking offers that may support RM practice in PD. The fundamental 
questions that lean thinking raises are: What is the value that RM can create; who are the internal and 
external customers of the RM activities; and how can we operationalize an adaptive, integrated approach 
to RM in PD that create value and reduce waste? This is the first attempt at reconceptualising RM in PD 
through a lean perspective using the six principles that the authors are aware of. 
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2 STATE OF THE ART IN RISK MANAGEMENT AND LEAN THINKING IN 
THE CONTEXT OF PD 

2.1 Risk Management in PD projects 
The ISO 31000 standard describes a framework for implementing RM and that RM should be a 
continuous process that supports the development and implementation of the strategy of an organisation 
(ISO, 2009). According to PMI, RM is an essential element in project success. It is an important activity 
and should be applied to all projects as an integral part of every aspect of managing the project, in every 
phase and in every process group (PMI, 2009). “RM should be an integral part of the management of 
each project. Quality RM, its implementation and integration of management systems represents a 
significant added value” (Susterova et al., 2012). Even though these definitions and recommendations 
exist we see that “...failures in the development of complex, large scale products and systems point 
towards weaknesses in the existing approaches (of RM)” and that “product development processes do 
not emphasize reduction of risks […]” (Oehmen and Seering, 2011). Often project managers do not 
implement RM (Bollinger, 2010). Two of the major management challenges that RM in PD currently 
faces are lack of stability, clarity and completeness of requirements & lack of proactive management of 
program uncertainties (GAO, 2010b; Oehmen et al., 2014). 
A study of the most widely used RM processes showed that none of the RM methods analysed dealt 
with all 5 core process elements of the ISO31000 (Oehmen and Rebentisch, 2010a, 2010b) but 
Beauregard (2015), found that “…application of the ISO31000 standard RM process in a case company, 
generated a lot of semi structured data, which surpassed the individual engineer’s ability to make sense 
of it”. The scope of the RM should be adapted to the objectives of the PD. “If the RM activities are 
focused on achieving a high technical reliability, broader questions of risk to profitability and market 
share cannot be discussed” (Oehmen and Rebentisch, 2010a). The RM activities and their scope are 
intimately tied to many parts of the PD project and it is important for engineers and engineering 
managers to define and implement a value-creating PD RM process (Oehmen et al., 2010). “The 
proposal is that[...]customer value in PD equate with producing useful information that reduces 
performance risk” (Oehmen and Rebentisch, 2010a). Before applying lean thinking to RM in PD, we 
briefly go through the 6 basic principles of lean in PD.  

2.2 Background: Lean Thinking in PD 
After the initial success of lean production (Womack et al. 1990), a general theory of "lean thinking" 
developed (Womack & Jones 1996; Liker 2004). Lean thinking was subsequently successfully applied 
to a wide range of practices, including product development (Murman 2002; Ward 2014; Reinertsen 
2009; Oppenheim 2011; Oehmen et al. 2012b; Rossi et al. 2017).  
Lean thinking, fundamentally, is a philosophy improving effectiveness (i.e. quality of goal orientation), 
efficiency (i.e. cost/benefit ratio), and organizational culture (i.e. people orientation). Authors 
operationalize lean thinking through general organizational, management and leadership approaches 
supported by various combinations of method toolboxes and process frameworks. To give an effective 
overview of what lean thinking in PD is, we will give a brief summary of its objectives, i.e. a description 
of the 6 lean principles (Womack et al., 2003) in the following, based on their application in lean product 
development (Oppenheim 2011; Oehmen, et al. 2012b; Welo 2011; Rossi et al. 2017).  

2.2.1 Lean Thinking Principle 1 in PD: Value - Capture the value defined by the customer 
stakeholders, who may be either external or internal 

The external customer who pays for the system or service defines the final value for the deliverable. 
Internal customers receive the output of a task or activity and usually do not explicitly pay. In both cases, 
the customer stakeholder is the one who defines what constitutes value (Olsen and Welo, 2011). It is 
very important to capture both task and overall project value with precision, clarity, and completeness, 
to create a clear program strategy and avoid unnecessary rework before resource expenditures ramp up. 
For programs with a very long duration, external factors can change, and customer value expectations 
may need to be revisited, updated, or revised.  Clearly, a careful balance is needed. On the one hand, 
constant change and instability must be avoided or the system costs will grow and the schedule will 
lengthen. On the other hand, customer value expectations or threats may change, and an original value 
proposition could become obsolete. 
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2.2.2 Lean Thinking Principle 2 in PD: Value Stream - Map the value stream by planning the PD 
project and eliminate waste 

Map all end-to-end linked tasks, control/decision nodes, and the interconnecting flows necessary to 
realize customer value. During the mapping process, identify and eliminate all non-value-added 
activities, minimize all necessary non-value activities, and enable the remaining activities to flow 
without rework, backflow, or stopping (the flow is described in Principle 3). A key concept to grasp in 
moving from the manufacturing to the design domain is that in manufacturing, material is being 
transformed and moved, while in the latter, information is being transformed and moved. The term 
information flow refers to the packets of information (knowledge) created by different tasks, which 
flows to other tasks (e.g. design, analysis, test, review, decision, or integration) for subsequent value 
adding. There are several implications when applying lean thinking principles, techniques, and tools to 
an intangible medium that is as fluid as information. Careful detailed planning and program front 
loading, common or interoperable databases, rapid and pervasive communication of decisions using 
Intranets or personal communication and frequent integrative events for efficient real-time resolution of 
issues and decision making, stand-up meetings, or virtual reality reviews are some techniques to keep 
information flowing. Each task adds value if it increases the level of useful information and reduces risk 
in the context of delivering customer value. 

2.2.3 Lean Thinking Principle 3 in PD: Flow - Flow the work through planned and streamlined 
value-adding steps and processes, without stopping or idle time or unplanned rework 

To optimize flow, plan for the maximum concurrency of tasks. Robust capture of value, good enterprise-
level preparations, and good PD project planning are necessary conditions for subsequent lean execution 
of the project. In engineering projects, legitimate engineering iterations are frequently needed to address 
“chicken versus egg” technical problems, but they tend to be time consuming and expensive if they cross 
disciplines. Lean flow encourages an efficient methodology of “fail early – fail often” through rapid 
architecting and discovery techniques during the early design phases. The Flow Principle also 
encourages techniques that obviate lengthy iterations, for example through design front-loading, trade 
space explorations, set-based designs, modular designs, legacy knowledge, and large margins. Where 
detailed cross-functional iterations are necessary, lean flow optimizes the iteration loops for overall 
value, while limiting the tasks within the loops to those that experience changes of state and optimizing 
their execution for best value. 

2.2.4 Lean Thinking Principle 4 in PD: Pull - Let customer stakeholders pull value 
In manufacturing, the ideal pull principle is implemented as the Just-in-Time (JIT) delivery of parts and 
materials to the needing station and to the external customer. In program applications, the pull principle 
has two important meanings: (1) the inclusion of any task in a PD project must be justified by a specific 
need or request from an internal or external stakeholder and coordinated with them; and (2) the task 
should be completed when the stakeholder needs the output because excessively early completion leads 
to "information obsolescence", including for example the effect of changing requirements or loss of 
implicit (context) knowledge. Late completion leads to schedule slip and destabilization of carefully 
planned task sequences in the project. Therefore, every task owner should be in close communication 
with the internal customers to fully understand their needs and expectations and to coordinate work, 
modalities, and deliverables. A customer who makes arbitrary demands prevents a lean outcome, and 
uncontrolled pull tends to create chaos. 

2.2.5 Lean Thinking Principle 5 in PD: Perfection - Pursue perfection in all processes 
Competition is a “race without a finish line,” requiring continuous improvements of processes and 
products. Yet, no organization can afford to spend resources improving everything on a continuous 
basis. To clarify the issue, there is a distinction between processes and process outputs. Perfecting and 
refining the work output of a given task must be bounded by the overall value or benefit proposition 
(e.g. market success and project budget and schedule), which defines when an output is good enough. 
Otherwise, the waste of over-processing occurs. Judgment of experienced domain specialists and 
engineers is required in close coordination with engineers and project managers who are responsible for 
overall flow of value. In contrast, engineering and other processes are continuously improved to increase 
competitiveness. Two features of lean help in prioritizing processes for improvement: (1) making all 
imperfections in the workplace visible to all; and (2) prioritizing to eliminate the biggest impediments 
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to flow. Seeing problems as they appear in real time is conducive to making better decisions on 
corrective actions and better prioritization of improvements. When noticed early, imperfections tend to 
be easier and less expensive to fix; unnoticed early they tend to grow to crisis proportions and require 
extensive actions to mitigate. 

2.2.6 Lean Thinking Principle 6 in PD: People orientation - Respect the people in your program 
The heart of a lean organization is a culture that recognizes its people are the most important success 
factor and motivates and enables them to adopt high-performance work practices. In a lean PD project, 
people are encouraged to identify problems and imperfections honestly and openly in real time, 
brainstorm root causes and corrective actions without fear, and plan effective solutions together by 
consensus to prevent a problem from reoccurring. When issues arise, the system is blamed and not the 
messengers. Experienced and knowledgeable leaders lead and mentor, but also empower frontline 
employees to solve problems immediately. Such an environment requires a culture of mutual respect 
and trust, open and honest communication, and synergistic and cooperating relationships of all 
stakeholders. 

2.3 Current Status of Lean Thinking in Risk Management  
Lean PD and other frameworks have shown that a focus on value in PD is beneficial (Ward 2014; Ouden 
2012; Welo 2011; Welo et al. 2013, Rossi et al., 2017). RM can add value in PD through value focused 
RM (Browning et al., 2002). This perspective is further expanded and explored by the following sources 
outlining various perspectives on how RM can add value in PD and other contexts by way of a lean RM. 
Seddigh & Alimohamadi (2009) argue that lean RM is about reducing waste in the RM process, applying 
the general lean best practices and tools to RM and that such an approach would be highly beneficial if 
operationalized. Beauregard (2015) presents lean RM as a supplement to ISO31000 consisting of a data 
driven RM and a ‘lean RM’ approach to reduce uncertain events early in the PD. It proposes a 
performance metric called ‘surprises’, defined as the uncertain events not captured in the initial stage of 
PD risk assessment. The results show that only 20% of the uncertain events that influence cost overrun 
were captured by the initial RM (Beauregard, 2015). Beauregard (2015) advocate benefits of 
frontloading RM using ‘lean RM’ metrics of surprises and datamining. Poblete et al. (2012) argue that 
we can do much better in RM and proposes to apply the principle of flow combined with theory of 
constraints to the RM. 
According to Bollinger (2010), lean RM is “a combination of tightly estimating, optimal buffers and 
squeezing more of what can be ascertained from project current and historical information”. It is about 
integrating the RM into regular project activities. Lean RM is adaptive and recognizes that probabilities 
and impact of risk changes over time. Learning and front-loading is encouraged and a new way of 
calculating ‘buffers’ on activities is demonstrated (Bollinger, 2010).   
The literature shows that there have only been superficial and insular attempts of introducing aspects of 
lean thinking into PD RM. The existing literature fails to develop a coherent conceptual model of what 
lean RM is (or could be), and instead focuses on applying a (seemingly random) subset of lean-inspired 
methods. A potential in applying some form of lean thinking to the process of RM have been identified, 
but lean is a broad concept and the various efforts are scattered in different directions. None of the lean 
RM sources cover applying the 6 principles to RM in PD, though they highlight the potential of applying 
lean to RM, or some form of a ‘lean RM’.  
Lean is an improvement philosophy that deals with effectiveness, efficiency and culture, and we argue 
that these fit with the improvement needs of RM in PD.  

3 APPLYING THE SIX LEAN PRINCIPLES TO RISK MANAGEMENT IN 
PRODUCT DEVELOPMENT 

In the following section, we are developing a conceptual framework, applying each of the six lean 
thinking principles discussed in section 2 to the area of RM in PD. Each sub-section consists of three 
elements: 1. A brief verbalization of the lean thinking concept for RM in PD; 2. Illustrative case 
examples of risk management challenges that would be addressed by applying the proposed principles 
and 3. Possible solution examples from the rich solution space that existing lean thinking approaches 
provide in the context of PD. The overall purpose of this section is to explore whether the notion of 
applying lean thinking to RM in PD is conceptually sound, and if the results seem promising and 
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meaningful to warrant further exploration. The illustrative case examples, as well as the solution 
examples, are not meant to represent a complete list of researched cases, their purpose is to merely 
illustrate whether or not meaningful examples can be found. 
The illustrative case examples are taken from anonymized empirical observations based on years of 
work experience by some of the authors in PD projects in different industries. 

3.1 Lean Risk Management Principle 1: Value 

3.1.1 Applying the Value Principle to Risk Management in PD 
Lean risk management in PD clearly articulates the underlying value proposition to the internal 
customers of engaging in risk management activities. It clearly identifies who the internal customers of 
the risk management activities are, articulates their key planning and decision making situations, and 
the corresponding need for support in appropriately addressing uncertainties. Lean RM articulates how 
it supports creating transparency regarding uncertainty, its structured reduction, as well as the 
management of residual uncertainty. As value perspectives can change throughout a PD project, it adapts 
to new requirements. 
Part of the value provided by lean RM is creating reusable knowledge regarding the most significant 
uncertainties and RM activities, and knowledge regarding the corresponding management activities.  

3.1.2 Illustrative Example of a RM in PD Challenge Relating to Value  
When a PD project was estimating schedules in the beginning of the project they signed off on a tight 
schedule and budget without knowing it. As the PD project progressed, fewer and fewer things became 
possible because of the miss-judgement of the inherent uncertainties exposed later in the process. Much 
of the preliminary design work by a subcontractor was re-done, creating more uncertainty during the 
project. The RM process did not provide value for the PD activities and the team did not understand the 
amount of uncertainties they were taking on. This resulted in many unknown unknowns, and key 
decisions that were not supported. The RM did not understand the needs of the PD project. If lean 
thinking had been applied to RM in this situation it could have put focus on providing value for the PD 
and an RM tailored to the needs of the PD could have been designed. 

3.2 Lean Risk Management Principle 2: Value Stream 

3.2.1 Applying the Value Stream Principle to Risk Management in PD 
All risk-related are mapped into a start-to-finish product development process, including a mapping of 
dependencies and decision points. During the mapping process, non-value adding risk management 
activities are eliminated (i.e. those not directly fulfilling a demand of an internal customer), necessary 
non-value adding activities are minimized, and the remaining value-adding activities enabled to be 
executed without rework, backflow or interruption. In lean RM, the additional overall PD waste of 
"insufficient management of uncertainty" is included. Lean RM seamlessly integrates into the PD 
processes. The value stream perspective of lean RM enables maintaining open solution space until the 
project is finalized.  

3.2.2 Illustrative Example of a RM in PD Challenge Relating to Value Stream 
Illustrative example: A cross-disciplinary R&D department had a culture of ‘trial & error’ to fix issues 
with each product error but did not accumulate any strategic knowledge. It was observed that this poses 
a risk to the company as competitors were creating tools from their experience as a way of accumulating 
strategic knowledge to optimize the risk mitigation value stream. A lack of understanding of the RM 
value stream created a risk for the company. 

3.3 Lean Risk Management Principle 3: Barrier free and synchronized information 
flow 

3.3.1 Applying the Flow Principle to Risk Management in PD 
Lean RM is characterized by a stable, interruption free execution of the RM activities. It makes RM a 
natural part of the PD project management process flow, and seeks to avoid unplanned iterations. Lean 
RM optimizes the execution of relevant RM activities without enforcing a monolithic RM process where 
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not absolutely necessary. The results produced by the RM process are used by the internal customer 
immediately in their processes, without rework or reformatting. 

3.3.2 Illustrative Example of a RM in PD Challenge Relating to Flow 
Illustrative example: During a PD project, the concepts that were generated during ideation, were 
evaluated against different risk dimensions and the processes was constantly stopped for re-iterations 
on these unexpected, ever changing and ‘new’ RM perspectives. The team was switching between for 
instance work hazard for users, mechanical feasibility and risk of delay for the project instead of 
reviewing risk dimensions as a natural part of the PD flow. RM was not part of the process but kept 
demanding focus.  

3.4 Lean Risk Management Principle 4: Pull based activation of RM activities 

3.4.1 Applying the Pull Principle to Risk Management in PD 
Lean RM provides support to the internal customer, JIT, based on the latest available information, and 
exactly when it is needed. It supports a pull approach of providing lean risk management services, so 
internal customers can also receive risk management support services outside of planned processes. 
Available RM services are clearly structured and communicated to potential internal customers and are 
easily accessible. This includes support services to mitigate the occurrence of unexpected risks. 

3.4.2 Illustrative Example of a RM in PD Challenge Relating to Pull 
A concept in a PD project was scrapped after one month of detail work because of work safety hazards 
it created that could have been foreseen by risk evaluating the concept for work safety earlier, which 
was part of the requirements. They did the right RM, but at the wrong time. Similarly, in a different 
instance a PD project was shut down because manufacturing and the core business department saw too 
big a risk for the user and the company reputation. The RM information was not requested or ‘pulled’ 
by the PD but they were evaluated on it when presenting their concept to the senior management.  

3.5 Lean Risk Management Principle 5: Perfection 

3.5.1 Applying the Perfection Principle to Risk Management in PD 
Lean RM makes imperfections clearly visible on three levels: Imperfections of the RM and monitoring 
process, imperfections in the identified risk landscape, and imperfections in the mitigation activities. It 
constantly works to identify and improve the most relevant imperfections in a continuous organizational 
learning cycle. It clearly articulates how it measures the RM value add to a PD process. Lean RM 
conceptualizes ways to decide how to measure, improve and focus RM activities. It uses regular and 
open feedback from internal and external customers to adapt the risk management process and 
continually improve its value contribution to the project. Lean RM creates opportunities for employees 
to qualify themselves to become internal service provides and trainers. Lean RM enables know-how 
buildup and RM improvement via an internal community of practice.  

3.5.2 Illustrative Example of a RM in PD Challenge Relating to Perfection 
Illustrative example: A company had an RM process that did not provide feedback opportunities for the 
internal customer, or supported the re-use of knowledge. RM as executed caused significant additional 
work and re-work for the engineers, much of which was regarded as "waste" by them. However, there 
were no mechanisms to either make the risk management performance transparent, collect improvement 
suggestions, or engage in a constructive dialogue between risk managers and engineers. This was a very 
significant source of frustration, in addition to delays, for the project. The company were striving for 
‘perfection’ through RM, but the way they did it was counterproductive. 

3.6 Lean Risk Management Principle 6: Respect for engineers and employees 

3.6.1 Applying the Respect for People Principle to Risk Management in PD 
A lean risk management organization first and foremost respects the individuals and teams of the PD 
project, and puts their desire to perform professionally first. It takes a point of view as internal 
consultant, supporting engineers and project managers in the execution of their tasks. Lean RM 
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recognizes that it is part of everybody’s job and qualifies everyone to be a risk manager over time. The 
activation and involvement of a wide range of employee is seen as the most important enabler to 
identifying and mitigating risks. The responsibility for risk mitigation must go hand in hand with the 
ability to act. Lean RM empowers employees to identify, assess and mitigate risk through an uncertainty 
accepting and participatory risk ‘culture’ potentially saving PD projects, the company and even lives. It 
rewards people that prevent problems rather than ‘firefighters’ by avoiding to blame the messenger. It 
creates an honest, open, balanced and trustworthy risk culture. 

3.6.2 Illustrative Example of a RM in PD Challenge Relating to Respect for People 
Illustrative example 1: A consultancy relied on a chief engineer to constantly solve problems in many 
parts of his project and other projects, while also having project management duties. Employees were 
noticing uncertainties, but there were a lack of participation and they did not have mandate and support 
to act on them, and were hesitant to speak up. Over time the chief engineer’s performance decreased as 
uncommunicated risks turned into issues, causing significant frustration and performance losses. The 
RM ‘culture’ poses a risk by not respecting the people. 
Illustrative example 2: A company identified a problem that all its core products had been in the market 
for more than 5 years. As a countermeasure, the management hired a 'design-thinking' consultant to 
boost creativity and innovation. However, the project failed to produce any significant innovation. It 
turned out that the company had a culture of compliance rather than a culture of "daring", causing people 
to stick with the secure and safe solutions rather that experimenting with new ideas and concepts. A lack 
of healthy risk-taking culture stalled innovation. 

3.6.3 Solution Principles to Support the 6 Lean RM Principles 
Lean thinking in general and lean PD in particular has developed a range of lean solution principles to 
support the operationalization of lean thinking. Based on the preceding discussion and examples, it is 
not difficult to hypothesize how these can be adapted for use in the context of lean RM. For example: 
Value Stream Mapping can be readily applied to existing RM processes. This will yield several benefits: 
1. The value proposition of RM activities to internal and external customers will be clearly articulated 
(Value). 2. RM activities are analysed regarding the value contribution and waste component (Value 
Stream); 3. Integration opportunities for RM and PD processes are uncovered (Flow). 
Standardization of risk management activities, combined with effective learning cycles (i.e. RM process 
revisions and RM master data revisions (e.g. risk identification checklists; typical impact ranges etc:), 
will improve RM process quality (Perfection), as well as contribute to a culture of trust and open 
communication (People). 
Visual Management of key risk management processes and outcomes (e.g. risk burndown curves; key 
risk matrices) will contribute to an integrated management and communication approach (Flow), as well 
as enable decision makers to quickly articulate additional information needs (Pull). 
Set-based Concurrent Engineering is an existing approach in lean PD that shows significant potential to 
explicitly integrate risk identification and mitigation components by, for example, explicitly prioritizing 
the key requirements uncertainties that are mitigated by the set-based design approach (Kerga, et al. 
2014a; Kerga, et al. 2014b). 
A3 Forms is a lean management tool that has already gained significant traction in RM practice in PD, 
where key risks are captured and communicated in a standardized, concise and visual way. This 
approach can be expanded and refined, as well as developed further to integrate risk and uncertainty 
knowledge into other A3 Forms in use in PD (Rossi et al., 2017). 

4 CONCLUSIONS 

The field of RM is highly organized and professional, but often fails to deliver value in PD projects. It 
is a paradox that PD is about uncertainty reduction but RM is not a natural part of PD, though it is 
potentially a value adding activity if integrated properly in PD. This paper demonstrated that one way 
to improve the status quo of RM is to reconceptualise RM through a lean thinking lens. It demonstrated 
that it is conceptually sound to apply lean thinking to RM in PD, and these examples and first solution 
ideas justify a further investigation. In particular, we applied the six lean principles to RM in PD, 
provided illustrative examples from practice outlining the challenges that they address, and provided 
examples of adapting existing lean solutions to improve RM practice. Each principle can contribute to 
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solving part of the effectiveness and efficiency challenges that RM faces. Applying lean to RM 
uncovered an ‘ideal’ future state of RM that could be applied as a guideline to improve the current state 
of RM in a company. Perhaps this is the first small step towards a new era of projects that finish closer 
to schedule and uncover less surprises by focusing on RM through a lean perspective enabling ‘design 
for uncertainty’. Applying lean thinking to RM in PD could position RM as a meaningful integrated part 
of PD that helps guide innovation and though decisions. 
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Abstract

Risk management is a common and widely adopted project practice. Practitioners use risk management based on a common assumption that
risk management adds value to projects. Yet, in the complex and ambiguous environment of a project, value is often subjective. If this is the case,
then how do stakeholders perceive project risk management to create value? This paper presents a literature review and an empirical study of
project risk management as a means of creating value. The empirical study is based on interviews, analyzed through qualitative analysis, to unravel
the subjective value of project risk management. Specifically, we addressed how practitioners perceived the connection between project risk
management practices and value creation. We found that stakeholders' perceptions of value played an important role in how value was created
through project risk management. What a stakeholder perceives to be important, such as the prospective outcomes of a project, influences the
perceived value of a given project risk management practice. The empirical findings indicate the need for a contextualized understanding of the
value of project risk management, and thereby provide a more nuanced view of the variety of forms through which project risk management can
create value. The findings question the “universal ideal” of PRM value creation portrayed in the academic and practitioner literature.
© 2019 Elsevier Ltd, APM and IPMA. All rights reserved.

1. Introduction

Risk management (RM) is a key task for project organizations,
mandated by legislation, industry standards, and internal guide-
lines. The first principle of RM according to ISO 31000 is that
“RM creates and protects value” (ISO 31000, 2018). Yet,
organizations often perceive that they fail to create value with
their project risk management (PRM) practices, and a popular
failure mode is to merely execute it as a tick-the-box exercise
(Kutsch et al., 2014; Lehtiranta, 2014; Oehmen et al., 2014).
Despite reported challenges in creating value through PRM
practices, the implementation of such practices is high, which
implies that stakeholders see some value in them. To address these
contradictory observations, we investigate how PRM creates value.

Our starting point is Lepak et al.'s (2007) definition of value
creation as the “process” (how value is created) and the “content”
(what is of value). When we study PRM literature through the
lens of value creation we find that the content is often assumed to
be the project output, success, or benefits, while process is often

described as the best practices of performing PRM (Oehmen
et al., 2014; Rodrigues-da-Silva and Crispim, 2014). The
literature on PRM is abundant with prescriptive guidelines
(discussed in Section 2) without clearly articulated links to
empirical evidence, as well as empirical studies that aim to
provide evidence of an “objectively measurable” value of PRM -
typically with respect to project success.

However, value creation has a subjective and contextual
component, and a stakeholder cannot evaluate the appropriate-
ness of a task without understanding the meaning of it in a
specific context (Lepak et al., 2007). Stakeholder perceptions of
how PRM practices create value are not well accounted for in
the literature (Krane et al., 2012; Xia et al., 2018). The
objective of this study is to develop a more nuanced
understanding of these perceptions, and the significant
variations between them and normative practice recommenda-
tions. The research question guiding this paper is: How do
stakeholders perceive PRM to create value?

Our study seeks to make two contributions to the literature.
The first is to portray a more holistic picture of PRM in relation
to value creation and the management of projects embracing
both the subjective and objective facets of value creation. The
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second is to add to the understanding of the subjective facets of
PRM's value creation through an empirical study. As such, in
broader terms, the study contributes to the stream of work on
the actuality of project management (PM), and more specifi-
cally, of PRM (Ahlemann et al., 2013; Bannerman, 2008;
Kutsch et al., 2014; Oehmen et al., 2014).

The primary empirical basis of our findings was qualitative
interviews (Section 4), which were analyzed and collected
through a multi-method study (Section 3). We interviewed
experienced practitioners and compared their perceptions of the
value created through PRM in their specific contexts. The focus
of the empirical study was stakeholder perceptions of value
creation regarding PRM in engineering projects. We did not
attempt to quantify links between PRM and project success
empirically.

The paper is structured as follows: Section 2 addresses
the values of PRM as discussed within the literature, Section 3
describes our research methods and Section 4 presents our
empirical study of a sample of PRM primary stakeholders in
Denmark. We discuss the perceptions of value creation and
compare these with general categories of acknowledged
best practice principles. Finally, in section 5 we examine the
implications of the results.

2. Literature review

The 2018 version of the ISO 31000 states that its current
update offers several benefits, including “help[ing] the
organization communicate the value of RM to the organization”
(ISO 31000, 2018) – However, the standard remains silent
concerning any definition or explanation of this “value”.

Our unit of analysis is the value-creating practices of PRM.
Following Lepak et al. (2007), value creation is divided into
content (what is value) and the process (how this value is
created). First, we consider “What is value?” as a question of
worth, and intimately linked with the divergent perception of
project success (Kreiner, 2014; Laursen and Svejvig, 2016).
Stakeholders within PRM can have different perceptions of
which outcomes – project, strategic, or personal – are important
(Krane et al., 2012). It is common to observe divergences in
perceptions of outcome value, or project success criteria
(Zwikael and Smyrk, 2012), and these are likely to have a
direct effect on PRM practice (Lehtiranta, 2014).

Second, we consider the question “How is value created?”.
On this level, value is the effectiveness of employing certain
actions to achieve valued goals. As argued above, perceptions
of value creation can be different, and correspondingly, the way
in which various actions are perceived to be “effective” in terms

of creating this value can be different for every stakeholder and
context (den Ouden, 2012; Shenhar et al., 2001).

2.1. Content perspective of PRM value creation: What is value?

There is an assumption within the normative literature (e.g.
ISO 31000, 2018; PMI, 2009) that PRM creates value for
project outputs, outcomes, and other organizational processes
(Fig. 1) thereby increasing the probability of project success
and strategic benefits.

In the following, we discuss two major streams of literature
that we identified during our review process regarding “what is
the value” of PRM: Firstly, empirical studies in which the aim
was to objectively define and measure types of value, and
secondly, research into perceptions of types of value.

2.1.1. Studies aimed at objectively measuring PRM value and
its contribution to project success

A number of empirical studies are premised on the basic
assumption that PRM creates an objectively measurable value
for project success (Table 1).

Mu et al. (2009), Pimchangthong and Boonjing (2017), Raz
et al. (2002) and Zwikael and Ahn (2011) (Table 1) provided
evidence that PRM creates value for project output or outcome.
De Carvalho and Rabechini Junior (2015) found that the effect
of traditional PRM was so small that it led them to question the
way in which PRM is implemented in organizations today.
Oehmen et al. (2014) did not find a direct effect. However, they
did identify an indirect effect on project success through other
organizational processes and outcomes. Bannerman (2008), on
the other hand, found no effect. The findings are summarized in
Fig. 2.

Even though these studies provide some insight into the
value that PRM may create, they have limitations. Establishing
and providing direct causal links between PRM and project
success is problematic for several reasons:

a) There is an inherent problem of uncertainty in determining
the effect of PRM (Besner and Hobbs, 2012) and uncertainty
is inescapable in projects (Geraldi et al., 2010).

b) Given the complexity of project management, it is
difficult to know whether PRM activities have influenced
the manifestation of uncertainty, or if there are other
compounding factors (Bannerman, 2008; Besner and
Hobbs, 2012).

c) PRM adds value indirectly by enabling certain processes in the
organization (Oehmen et al., 2014) that in turn can influence a

Fig. 1. Value creation of PRM: Basic assumptions.
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project's outcome and output, and thus the probability of
project success (Besner and Hobbs, 2012) (Fig. 2).

d) Repeatability is difficult because it is not possible to obtain a
sample large enough to exclude chance, because each
project has unique characteristics and is practically
unrepeatable.

Beyond these challenges, there is also the larger question of
how to define and measure project success. For example, several
studies presented above do not agree on the definition of project
success (De Bakker et al., 2012; De Bakker et al., 2011; De

Carvalho and Rabechini Junior, 2015; Pimchangthong and
Boonjing, 2017; Raz et al., 2002; Zwikael and Ahn, 2011).
Furthermore, stakeholders have a relative perception of project
outcomes and success (Laursen and Svejvig, 2016), making the
aggregation of data from different projects and stakeholders
problematic.

As a consequence, the assumption that PRM creates
objectively measurable value is drawn into question, and
research that attempts to prove otherwise faces validity
challenges and limitations when trying to link the value
creation of PRM directly to project success (Oehmen et al.,

Fig. 2. Value creation of PRM: Empirical findings.

Table 1
Empirical studies on the value creation of PRM practices related to project success.

Source Method Context Empirical findings

(Bannerman, 2008) 23 informants – 17 cases
Qualitative and quantitative
analysis

IT projects in the public
sector

The study found no evidence of PRM's contribution to project success

(De Carvalho and
Rabechini Junior, 2015)

Survey of 263 projects
Interviews and documentation
from projects
Statistical analysis

Various projects in Brazil The soft side of PRM in projects (context, strategic approach to risk,
risk communication, attitude, relationship with stakeholders and crisis
management) contributes significantly to project success. The hard side
of PRM in projects (risk planning, risk identification, risk analysis, risk
monitoring and control, risk response) makes a small contribution to
the project outcome dimension “time”. - The results lead the authors to
question how PRM is currently implemented in organizations and
projects

(Mu et al., 2009) In-depth field interview study with
14 participants and survey with
217 companies

NPD projects The NPD performance or project output is positively associated with
risk management in the three dimensions of technological,
organizational and market related risks

(Oehmen et al., 2014) Survey of 291 product
development programs
Statistical analysis

NPD projects No direct link between the application of PRM practices and product or
project success. PRM creates value for organizational processes and
outcomes such as improved decision making, program stability and
improved problem solving. The results indicate that PRM contribute
indirectly to project and product success.

(Pimchangthong and
Boonjing, 2017)

Survey - 200 project managers, IT
managers and analysts.
Statistical analysis

IT projects Risk management processes are found to have a positive impact on
project success

(Raz et al., 2002) Survey - 100 projects
Statistical analysis

Various industrial projects
in Israel

Projects using PRM met time and budget goals more easily but there
was no correlation with achieving functional or technical specifications

(Voetsch et al., 2004) Survey - 175 risk special interest
group members. 12 interviews
Statistical analysis

Projects in multiple
industries

Project success was found to occur more frequently with greater senior
management support of risk management, actual practice of risk
management practices, and regular risk monitoring.

(Zwikael and Ahn, 2011) Survey 701 project managers
Statistical analysis

Multinational multi-
industry study

Risk was found to negatively correlate with project success, and
effective risk management planning could moderate the effect of those
risks. The interaction between risk level and risk management planning
was found to be significant for three project success measures: cost
overrun, project performance, and customer satisfaction
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2014; Voetsch et al., 2004; Zwikael and Ahn, 2011). Therefore,
even the most basic project output or outcome related value that
PRM is supposed to create, is subject to debate. For this reason,
there is a need to look beyond project outcomes when seeking
to establish the value that PRM creates. In light of the
previously discussed debate on defining and measuring project
success, this challenge is not unique to PRM practices in
projects (Laursen and Svejvig, 2016; Söderlund and Maylor,
2012). Measuring the value of PRM becomes problematic
because different stakeholders have different perceptions of
what is important (Krane et al., 2012), and thus what value
PRM creates. The method of studying the value creation of
PRM must be reconsidered accordingly.

One alternative approach, carried out in our empirical study
(Section 4), is to extend the understanding of value from an
objective one to a perceptual one – specifically the perceptions
of stakeholders. This allows for a wider variety in terms of
content (what is value) and process (how is value created) and it
can illuminate the variation that exists in practice, without
aggregating in the search for the “best practices”, nor
diminishing forms of value creation as irrelevant because they
do not link to “easily countable” measures of success.

2.1.2. Studies on perceptions of PRM value creation
We identified few papers, discussed below, in which value

perception of the content perspective (“i.e. what is perceived as
value?”) had already been investigated:

Besner and Hobbs (2012) studied the perceived value of
PM practices, including PRM practices. They measured
whether more or better use of PRM practices is perceived to
improve performance. They conducted a survey that utilized a
five point Likert scale with 1296 members of the Project
Management Institute (PMI) as a sample. The results
indicated that PRM was perceived to have a high potential
to increase project performance, i.e. output and outcome.
They did not, however, provide details about how this value
was created.

Kutsch and Hall (2009) studied the application and
perception of PRM practices in software projects through
18 interviews and a survey of 102 respondents from the PM
community. In contrast to Besner and Hobbs's findings,
Kutsch and Hall (2009) found that the main reason for not
applying PRM was the perception that the application of a
proactive PRM did not create enough value to justify
its cost.

De Bakker et al. (2012) moved the study from a core focus
on value in general to specifying what kind of value PRM
created. They examined, through a qualitative multi-case
study, the perceived value of PRM practices in IT/IS
projects focusing on the communicative effects of PRM.
The results demonstrated that stakeholders perceived that
PRM created value by means of improving organizational
communication in multiple ways, thereby furthering project
success.

Krane et al. (2012) studied the different perspectives
of stakeholders in PRM, and the objectives and risks the
stakeholders perceived to be important. The study used

qualitative interviews and PRM documents from seven large
projects within a combined qualitative-quantitative approach.
The results indicated that different stakeholders have varying
perceptions regarding what the important risks are. The authors
found that project managers focus on project objectives
whereas project owners place their attention on strategic
objectives regarding the value that PRM should create/protect
(Fig. 3). The stakeholders perceived that PRM could create
value at both project and strategic level, influenced by their
own perception of what is important and of risk (Fig. 3).
Thamhain (2013) provided additional empirical evidence
that stakeholders perceived risk and the purpose of PRM
differently.

As demonstrated by our review of the empirical studies at
the beginning of this section, the value that PRM creates may
be to support project outputs, outcomes, strategic benefits, or
personal outcomes, or to enable other processes within the
organization (Fig. 3). The review of the studies about
perception provides empirical evidence that stakeholders
might have subjective perceptions of both the importance of a
value dimension and the risks. Together, these aspects
influence which value PRM should create or protect, according
to a particular stakeholder as depicted in Fig. 3.

2.2. Process perspective of PRM value creation: How is value
created?

In this section address three streams in the PRM literature on
the question of “how value is created” are addressed. They are
normative literature, empirical studies on objectively measur-
able value creation, and empirical studies on perceptions of
how value is created.

The normative guidelines suggest that PRM creates value
through a series of steps similar to those described in the ISO
31000: establishing the context, risk identification, risk
analysis, risk evaluation, risk treatment, monitor and control,
and communication of risk. A central part of value creation in
PRM is assumed to occur through formalizing a process that
features the steps described above as well as through key “best
practices” that enable the creation of value, such as supporting
other processes, creating transparency regarding risk exposure,
adding PRM results to decisions in project management and by
using the best possible fact-based information in PRM (e.g.
ISO, 2018; PMI, 2009). This review can only cover a limited
number of the numerous recommended “best practices”. For
additional details, see for examples ISO 31000 (2018),
Olechowski et al. (2016), PMI (2009) or Purdy (2010).

A recurring theme in normative guides on PRM is facilitating
open and honest communication about risk within the project
team and with other stakeholders – i.e. creating transparency
regarding risk exposure (e.g. ISO 31000, 2018; PMI, 2009). The
creation of transparency is also recognized in the RM
community as a value-adding practice (e.g. Aven, 2012, 2016).
It seems “logical” that if one has transparency regarding risk
exposure, then better decisions and fewer mistakes are likely to
be made, and PRM can work as it should. We will revisit this
idea in our empirical findings (Section 4).
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The normative standards recommend flexibility but at the
same time promote aspects of standardization such as adhering
to the ISO process steps. The standards generally advocate
being proactive as a key best-practice and basic premise of
PRM. The guidelines are built around formalizing a PRM
process that includes documenting and reporting practices.
Through such practices PRM creates value for other processes
and for the PRM process (ISO, 2018; PMI, 2009).

Notably, the normative guidelines fail to include any
evidence that supports the effectiveness of their prescriptions
(Olechowski et al., 2016). This is also evident in the PMI guide
to PRM, which “does not independently test, evaluate, or verify
the accuracy or completeness of any information […]
contained” (PMI, 2009). Rather, the PMI guideline is based
on a group consensus process.

2.2.1. Empirical literature on objective measures of “how is
value created”

In the second stream of literature, empirical studies have
investigated various aspects of the process of value creation of
PRM as proposed in the normative literature. The studies often
looked for objectively measurable “best practices” (as depicted
in Table 2) or what were perceived to be “universally” effective
practices.

The empirical studies of “objectively measurable” value
creation through specific processes presented above are subject
to the same challenges and limitations that were discussed in
Section 2.1 regarding the literature of “objectively measurable”
categories of value.

Similarly, again a general lack of agreement exists on how
value is created and what effective or “best practice” is with
regard to PRM as demonstrated in Table 2. The empirical
studies on value creating practices were conducted primarily in
the form of surveys that were analyzed quantitatively and
focused on project success. They covered different sets of tools,
methods, or tasks, and sometimes at different levels of
abstraction. The studies produced varying and sometimes
contradictory findings – at times the process steps of the ISO
created value, while at other times they did not, and sometimes
other practices, such as creating transparency, were found to be
the main sources of value creation.

The empirical studies do, however, converge on some
aspects; for instance, Voetsch et al. (2004), Oehmen et al.
(2014) and Teller and Kock (2013) found the practice of
creating transparency regarding risk exposure to be a value
creating practice. In addition, there are converging arguments
that support proactive PRM (Thamhain, 2013; Zwikael and
Ahn, 2011) and formalizing or “standardizing” PRM (Voetsch
et al., 2004; Zwikael and Ahn, 2011). Multiple studies support
the normative suggestion that PRM creates value by supporting
and integrating with other project management practices.

2.2.2. Empirical literature on perceptions of “How is value
created”

The third stream of literature addresses how stakeholders
perceive PRM practices to create value. Besner and Hobbs
(2006) surveyed the perceived effect of 70 PM practices,
including PRM practices, in projects across different industries
and with 753 respondents (project managers, upper manage-
ment, team members and others). The results showed that PRM
practices such as the ranking of risks and contingency planning
were perceived to have high potential to create value, while
quantitative techniques were perceived to have low potential
(Besner and Hobbs, 2006).

Raz and Michael (2001) conducted a survey with 84 project
managers. They studied which tools and practices were
perceived to provide benefits. They studied both PRM activities
associated with the five stages of the PRM cycle: risk planning,
identification, assessment, control and tracking as well as
“background” practices. Background practices were defined as
practices “likely to affect the manner in which risk are managed
without being specifically related to one of the five stages” (Raz
and Michael, 2001, p. 10). These “background” practices such
as simulation and prototyping were perceived to be both the
most effective in contributing to project success and associated
with PRM. Furthermore, formal PRM practices such as
responsibility assignment, risk impact assessment, and the
reporting of critical risks to senior management were perceived
to be among the top 10 contributors to project success.

De Bakker (2011) and De Bakker et al. (2012) studied the
perception of PRM's contribution to project success within the
context of IS/IT projects. The study included a meta-analysis of

Fig. 3. Value creation of PRM: First complication – what is value?
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empirical evidence. The perceptions of PRM stakeholders were
studied through case studies in enterprise resource planning
implementation projects. The results revealed that PRM activities
were perceived to create value for an organization in multiple
ways and thus to contribute to project success. Risk management
planning, for instance, was found to indicate the importance of
actions and to communicate intended actions. Risk identification
for instance, was found to initiate action; create awareness, a
common view, and commitment; and clarify expectations.

Taylor (2005) studied the perceived effectiveness of PRM
practices. He interviewed 22 project managers from 12
organizations in Hong Kong using an interview technique of
cognitive probes to encourage respondents to reflect on their
own PRM practices. The results demonstrated that the addition
of contingency to a schedule and budget were perceived to create
more value than the proactive PRM prescribed in the literature.

2.2.3. Summary: major research streams in the literature on
value-creating PRM practices

Studies have generally focused on different aspects of PRM's
value creation. Perceptions regarding how value is created, are
aggregated in the studies in an attempt to identify universal
tendencies of best practices and statistical significance; however,
as a result, the variation and contextual nature of PRM are lost.
In addition, the perception of what constitutes best-practice
differs in the reported studies – as depicted in Fig. 4.

Yet there is consensus in much of the literature that best
practices exist. Accordingly, there is a gap between theory

and practice in understanding which practices are perceived
to create value (Bannerman, 2008; Kutsch et al., 2014;
Kutsch and Hall, 2010; Oehmen et al., 2014) due to the
prescriptive nature of PRM (Ahlemann et al., 2013). Studies
covering the value-creating practices of PRM do not provide
any detailed or contextual information of the conditions
under which PRM creates value. However, the project and
organizational context influence the need for and perception
of those PRM practices and tools (Besner and Hobbs, 2012).
Nonetheless, the studies of best practices are based on the
(potentially incorrect) assumption that it is possible to
aggregate and identify particular universal “best practices”
and principles, separate from the context. The studies that do
address the value creation of PRM cover different aspects
and use different methods. Within these studies, most
importantly two categories emerge – those that investigate
objectively measurable value creation and those that study
perception of value creation. The studies on perception cover
only a few aspects of the value creation of PRM and none
cover variations in perceptions. Consequently this study
addresses this gap. Fig. 4 provides an overview of our
conclusions from the literature.

2.3. Conclusions from the literature review

The PRM literature engages primarily in a posited view on
PRM value that it is effective (or not) in generating the values
that constitute project success. This literature does not reflect

Table 2
Empirical studies on the process perspective i.e. how value is created – objectively measurable.

Source Method Context Empirical findings

(De Carvalho and
Rabechini
Junior, 2015)

Survey of 263 projects.
Statistical analysis

Various projects in Brazil Soft side of PRM (context, strategic approach to risk, risk communication, attitude,
relationship with stakeholders and crisis management) has a significant effect on multiple
project success dimensions
The hard side of PRM (Risk planning, risk identification, risk analysis, risk monitoring
and control, risk response) has a small effect on project success dimension – time

(Oehmen et al.,
2014)

Survey of 215 product
development programs.
Statistical analysis

NPD The results show that six categories of PRM practices are most effective: (1) Develop
RM skills and resources; (2) Tailor RM to and integrate it with new product
development; (3) Quantify impacts of risks on one's main objectives; (4) Support all
critical decisions with RM results; (5) Monitor and review your risks, risk mitigation
actions, and RM process; and (6) Create transparency regarding risks

(Raz et al., 2002) Survey of 100 projects.
Statistical analysis

Broad range of industries PRM practices such as identification, risk analysis, planning for uncertainty, trade-off
analysis. The effectiveness of PRM practices depends on the project. We need different
PRM techniques for different projects and specific tools and practices to manage risk in
different projects

(Teller and Kock,
2013)

Survey of 176 firms.
7-point Likert scale

Broad range of industries Risk transparency has a positive impact on project portfolio success.
No link exist between risk coping capacity and risk transparency

(Thamhain, 2013) Exploratory action
research. Surveys.
17 companies, 560
informants
Multiple methods

PD The study found recognizing and dealing with risks early on to be critical.
Cross-organizational collaboration is important for early risk detection and effective
treatment.
Aligning the strategic objectives of the project with the enterprise objectives is important
for effective PRM

(Voetsch et al.,
2004)

Survey of 175 project
managers
Statistical analysis

Project managers in public
and private industries

A higher degree of implementation of formal RM practices leads to more rigorous risk
monitoring. Project success was found to occur more frequently with greater senior
management support of risk management, actual practice of RM practices, and regular
risk monitoring

(Zwikael and Ahn,
2011)

Survey of 701 project
managers.
Statistical
analysis

Various projects
Multiple
countries

Integrate PRM into project management processes. Functional managers should be
charged with RM responsibilities. Project risk planning improves chance of success.
Risks should be discussed with relevant stakeholders in an open form
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on the constructed, ambiguous, and negotiable nature of value
in projects. Given the significance of this topic in the broader
project literature, we can reflect that subjective perceptions of
how value is created are likely to equally impact the practice
of PRM. We may further deduce that the subjective
perception of how value is created could provide an
explanatory model for the regularly reported perceived
“failure of PRM to create value”.

3. Methods

To answer the research question, we employed a reflective
multi-method approach (Bryman and Bell, 2015) in two phases
to increase validity, iterating between theory and empirical
findings, and refining our findings and assumptions, as
depicted in Fig. 5. The first phase consisted of an exploratory
case study and focus groups interactions for validation. It
develops our model to discuss PRM value creation, i.e. the
differentiation of value creation into “content” related elements
(what value is created?) and “process” related elements (how is
the value created?) The second phase consisted of an interview

study with 16 participants from 12 companies in different
industries. This elicited the varied perceptions of value
“content” and “process” from a range of project stakeholders.

The objectives of the first phase were to explore the value
perceptions of PRM and to develop an empirically grounded
sense-making framework (i.e. our distinction between content
and process, as depicted in Fig. 4). The framework was
developed through a grounded and abductive approach, as
depicted in Fig. 6. The aggregate dimensions of content and
process stem from iterating between the data and literature on
PRM and value, through pattern matching. The framework is
supported by the previous empirical studies covered Section 2.
The objective of the second phase was to more deeply examine
the perceptions of value-creating practices of PRM.

3.1. Phase 1: case study and focus groups to explore the
constructs of value creation

3.1.1. Research design
In the first phase we aimed to generate a preliminary

understanding of the value creation of PRM, that is, of

Fig. 4. Value creation of PRM: Overview.

Fig. 5. Overview of the research phases.
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possible constructs and relationships between them. A case
study is well suited to address this type of research. Theory-
building research using cases typically answers research
questions that address “how” and “why” (Eisenhardt and
Graebner, 2007). Its purpose is to describe the current state
and to address the initial phase of theory building; therefore,
theoretical sampling is appropriate (Eisenhardt and Graebner,
2007). How stakeholders perceive PRM as value creating is
not well understood as highlighted by our literature review
(Section 2). Therefore, we chose an exploratory approach,
which is suitable in the early stages of the theory building
cycle (Cash, 2018).

We used interviews as the primary data source because
interviewing is an appropriate method for studying value
perceptions. The interviews were supplemented with observa-
tions and PRM documents.

The case study was chosen for several reasons: the company
is an industry leader and has successfully executed many
different projects. It also provided an opportunity to collect
information about PRM from multiple sources, namely from
different stakeholders within the company and within a supplier,
thereby enabling the researchers to examine different perspec-
tives on PRM, which was crucial to the study. Furthermore, the
company is heavily involved in multiple aspects of PRM and has
both large (N1 billion DKK) and small-scale projects in its
portfolio and attract experienced project managers. Its industry is
highly competitive and profitable, with an emphasis on
formalized processes around PRM and regulation. The company
is involved in high and low risk projects, builds large-scale
structures and develops products with high quality and
scheduling demands – and because of this, the management of
risk is important to the company. The company is project-based,
and consider themselves especially reliant on compliance and
PRM. All of these factors make it a suitable representative case

for studying PRM. Using a single case study is appropriate when
studying a representative case (Yin, 2003).

3.1.2. Data collection
The case study data was collected over the course of one

year (2017–2018). Semi-structured interviews served as the
primary data source, accompanied by PRM documents,
observations of PRM activities, and evaluation meetings to
increase the richness of the data.

The interviews were conducted in different departments
within the company, at different organizational levels, and with
a critical supplier. The interviews typically lasted 60–90 min
and were primarily individual, with occasional group, inter-
views. Snowballing (Bryman and Bell, 2015) was used as the
sampling strategy. We collected interview data from 15
participants within the company and from five participants
within a critical supplier.

The interviews were conducted in multiple rounds. The first
round was conducted with project management office
employees, specifically those working in project controls,
because they were responsible for practices regarding PRM
and served as an internal support function for both project
managers and upper management. We then progressed to
interviewing project managers from different departments
inside the company, as well as the CFO, CEO, project
managers, and the head of the project management within the
supplier company. The final round included project managers,
a project team member, a VP, project controllers, a former
department manager and an internal consultant on conducting
project risk workshops, all of whom were involved in a subset
and variant of the company's PRM. After each round of
interviews, the relevant available documents were analyzed
following the coding process described in the section below,
to identify concepts and support the interview analysis. The

Fig. 6. Coding process phase 1.
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documents collected were: risk reporting between project
management and the steering committee, project risk matrices
and risk logs, and PRM internal guidance and workshop
instructions.

3.1.3. Coding and analysis
We used the recorded and transcribed material and notes as

the primary data sources. The interviews were coded in an
iterative process, creating affinity diagrams through a grounded
approach using open codes, concepts, and then themes and
aggregate dimensions (Gioia et al., 2013) applying a reflexive
mind-set (Alvesson and Skoldberg, 2009). Fig. 6 presents
examples of the coding process.

We began by coding the first order constructs (Gioia et al.,
2013). We performed multiple versions of first order coding
constructs, staying close to the data. There were recurring
patterns within the first order codes that matched concepts
found in the literature. In the second stage of coding we iterated
between ways of organizing into second order constructs
among the four authors, iterating with the literature, as
proposed by Gioia et al. (2013), within the fields of PRM,
product development, and general RM, in order to identify
relevant concepts for understanding the perceptions of the value
creation of PRM (the literature is presented in Section 2).

Through iterating with the literature in an inductive-
deductive, or abductive reasoning process (Alvesson and
Skoldberg, 2009; Gioia et al., 2013), we found that the value
perceptions could be interpreted to generally fall into categories
of outcomes such as strategic value, project level value and
more “process-oriented value”, which cover the effectiveness
of activities or process attributes, rather than outcomes.
From there, we identified value creation as aggregate
dimensions for the top-level themes, categorized into the
content and process of value creation, which formed the basis
of the literature review and the model presented in Section 2
(Figs. 2, 3, and 4).

The insights described above emerged from iterating with
the PRM literature (as listed in the references section) and value
literature (Laursen and Svejvig, 2016; Lepak et al., 2007; den
Ouden, 2012). The literature on value was used to discern
several aspects, such as for whom value existed and what type
of value it was. Value perceptions in the data were identified
using a heterogeneous, multi-dimensional understanding of the
concept of value creation as comparison coding (Laursen and
Svejvig, 2016; Lepak et al., 2007; den Ouden, 2012).

The first author developed the initial coding scheme which
an independent second researcher subsequently tested for
consistency to reduce the likelihood of confirmation bias. The
researcher's preliminary conclusions and emerging coding
constructs were discussed and validated with the company in
both informal and formal meetings throughout the process. This
resulted in an amended coding scheme, which was discussed
with two independent focus groups of N100 participants in
total, consisting of risk managers, upper-level managers, and
project managers, in order to explore the relevance of the
findings beyond the case study.

3.2. Phase 2: in-depth interviews across industries on
perceptions of value creating PRM practices

3.2.1. Motivations for moving into phase 2 of the research
With regard to how and whether value was created, all the

interviewees agreed that PRM added value, but did not concur
on how it did so. Disagreements and inconclusiveness
concerning the value creation of PRM motivated us to perform
a second, deeper study (Phase 2) of how stakeholders perceive
PRM to create value.

We wanted to use a different interview technique in phase 2
because the direct questions about the value of PRM seemed to
produce answers about the ideal PRM, rather than the actuality.
In Phase 2, we therefore approached the investigation from
multiple angles to circumvent the idealized descriptions of
PRM, and to contextualize the value perception. We adjusted
the interview guidance as proposed by Gioia et al. (2013) in
order to ask about specific instances of PRM and interpret the
answers subsequently. We also used the constructs of “process”
and “content” identified in the case study and the literature
review as inputs in the design of a new interview guide to probe
deeper into the breadth and context regarding how PRM is
perceived to create value.

3.2.2. Research design
To examine our constructs within the categories – identified

in phase 1 – of process and content, we applied a different
approach to data collection in terms of the interview technique,
sampling to probe the conclusions from phase 1. We sampled
across industries and companies to obtain a broad sample, as
we were looking for possible variations in order to gain a
deeper understanding. Based on the perceptions identified
through the case study, we designed an interview guide. We
interviewed stakeholders at various levels in several project-
based companies from a broad range of engineering industries.
We wanted to uncover perceptions regarding how value is
created through interpretation, not by only asking direct
questions. We strove for triangulation within the interviews
by asking questions in multiple ways (Bryman and Bell, 2015).
We used a technique of asking nondirective and directive
questions to provide a stronger grounding of theoretical insights
and to mitigate biases (Bingham et al., 2007).

3.2.3. Data collection
The semi-structured interviews (Bryman and Bell, 2015)

were designed to investigate perceptions by questioning the
participants in three ways. First, we asked specifically about
what they perceived to be instances of “good” (i.e. value
creating) and “bad” (i.e. non-value creating) PRM; participants
were encouraged to provide as much detail as possible
regarding their experiences. Second, we used a problem-
centered interview technique (Witzel, 2000) asking about
detailed experiences from practice. Finally, we asked why
they engaged in PRM activities. During the interviews, the
categories of best practice identified in phase one were used to
cover how value was created. We utilized a list of topics
(described in the previous section) along with the model of
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value creation (described in Section 2), in the interview guide to
probe areas that were not mentioned by the participants. “What
if” questions were used as an additional method to draw out the
participants' perceptions. The wrap-up question encouraged
reflection on any conflicts experienced in relation to PRM.

3.2.4. Sample selection
The sampling strategy was to acquire a wide range of

participants. In part, the sampling was driven by convenience,
as the companies were selected in Denmark. Project stake-
holders were contacted via email to ask for participation. The
12 project-based companies were selected for their experience
with PRM and PM (Table 3). Four participants were from
different entities within the same company. To gain a breadth of
perspectives, we interviewed risk managers, project managers,
and upper management.

3.2.5. Coding and analysis
All of the interviews were recorded and transcribed and the

framework of “process” and “content” was used as a guide to

code the interviews. The content constructs were: project
outputs, project outcomes, organizational process and out-
comes, and strategic outcomes. The process constructs were:
qualitative techniques vs. quantitative techniques, stability vs.
flexibility, adherence to risk information in decision making,
proactive vs. reactive PRM, creating transparency regarding
risk exposure and reporting vs. communicating (the constructs
are described in the literature review, Section 2).

Not all the coding categories were included in the results as
there are many “best practices” of PRM and the purpose was to
deeply assess a few central concepts. We included the categories
with the most heterogeneity, but excluded, for instance
categories covering quantitative vs. qualitative methods due to
a lack of data. Conversely, gut-feeling based PRM was added,
which was not covered by literature as a best-practice of PRM.
Figs. 7 and 8 depict examples of coding related to transparency
regarding risk exposure.

The results were derived from reviewing the interview
transcripts and identifying instances of value creation by
comparing themwith the literature and codes identified in phase 1.

Table 3
Phase 2 interviewees.

Role Industry Personal experience Company experience

Project manager Producer of medical equipment 5 years 20+ years
Project manager Large producer of medical devices 1 12+ years 20+ years
Project manager Large mechatronics supplier for defense, space and business-to-business (B2B) clients 6 years 20+ years
Project manager Large producer of medical devices 1 6 years 20+ years
Project manager Large producer of medical devices 2 5 years 20+ years
Project team member Large producer of medical devices 1 15 years 20+ years
Risk manager Large contractor within the construction industry 7 years 20+ years
Risk manager Large engineering consultancy within multiple industries including

construction and RM consultancy 1
8 years 20+ years

Risk manager Large engineering consultancy within multiple industries including
construction and RM consultancy 2

11 years 20+ years

Risk manager SME consultancy on RM 20+ years 20+ years
Risk manager Large IT consultancy 1 year 11 years
Portfolio manager IT developer of websites, digital infrastructure and custom solutions 5 years 16 years
Project controller Large scale construction of infrastructure, operations and maintenance 12 years 20+ years
Head of project controls Large producer of medical devices 1 7 years 20+ years
Senior strategy manager Packaging, supplier of primary packaging for various industries 8 years 20+ years
Executive VP Large producer of medical devices 1 8 years 20+ years

Fig. 7. Process of deriving the findings through phase 1 and 2.
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4. Results: perceptions of PRM value creation

The following sections present the empirical results regarding
the interviewees' perceptions of value-creating practices of PRM.
This section first presents an overview of deviations from
normative practice followed by the results in relation to each
category of value creating practices.

The results reveal that the stakeholders' perceptions of how
PRM creates value deviate from normative best practice and
previous empirical findings. In some instances, the stakeholders
perceived PRM created value by doing the opposite of what
normative practice suggests: for instance, a risk manager hides
risks to win a tender, thus avoiding transparency, in order to
protect a strategic benefit. Table 4 summarizes our findings
regarding deviations from normative practice.

The stakeholders perceived PRM to create value, but sometimes
through a process that is completely contrary to what is considered
best practice as shown in Table 4. The results are now presented in
detail for each practice indicated in Table 4, showing the various
content aspects of value creation and how they influence the
perception of the effectiveness of value-creating practices.

4.1. Creating transparency regarding risk exposure

This subsection presents the stakeholders' varied perceptions
of transparency in practice. They indicated that sometimes the
best way to manage the risk was to avoid creating transparency
regarding risk exposure. They perceived it to be contextual;
whether it was value adding to be transparent depended on the
outcome or output one was trying to protect.

Only part of the sample agreed with the normative “best
practice”. There were examples of interviewees perceiving full
transparency as value adding and essential, because it increased
the ability to make quality decisions, particularly by upper
management. Others were more selective, sharing information
with only parts of a team, upper management, or internally in
their company. On the extreme opposite end of the spectrum,

there were examples of transparency being perceived as posing
a risk for the company, client, or manager in question.

4.1.1. Low transparency perceived as value adding
Several reasons were given for preferring low transparency

regarding risk exposure. Low transparency was perceived to
create value in multiple ways, for example: by changing risk
estimates for negotiations; avoiding litigation by omitting
information; and managing the risk that high transparency
could represent for some stakeholders.

According to a risk manager, in multiple instances a client
did not want to document certain aspects of the PRM process.
“When dealing with large scale infrastructure projects it is not
uncommon that fatalities occur. Risk mitigating so that
fatalities cannot occur is extremely costly or even impossible”
and “it is not completely safe to build infrastructure”. Bringing
up topics like this can cause clients to be annoyed according to
a risk manager (risk manager, engineering consultancy1).

Low transparency can help to protect strategic outcomes and
create value as an artifact in negotiations; a risk manager
described not documenting certain risks to keep the tender
below a certain level: “The project was decided within 10
million so if we had put these extra risks on, we wouldn't have
won the tender”. The risk manager described the company
practice as sharing everything internally, but not externally and
never with a client (interview risk manager, large contractor).
This is driven by practices in the industry: “We are a bit
protectionist in our line of business […] you are afraid that you
let out something [information about risk] the others can use
[…] you can be in situations where you have acquired some
information [about risk] that you don't want to share. […] If
everything [regarding risk] is exposed, you don't have anything
to bargain with” (risk manager, large contractor).

The risk estimate can be a determining factor in a project's
approval or cancellation, and hiding information about the “real
estimate” of risks can enable a project to continue as in the
following example: a project manager was told that the project

Fig. 8. Examples of coding in phase 2.
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would be cancelled if that was the risk estimate; the parties
involved therefore changed their estimates to suit the project
owner's risk tolerance level, because they wanted the project to
go ahead (head of project controls, medical devices1). A similar
sentiment was expressed by another risk manager in a different
industry: with some clients, “if you add up the numbers […]
and [the risk estimate] its 200% over, they say ‘but you can't
show that’ [...], usually it is because it could hurt the business
case”. (risk manager, engineering consultancy1).

Reduced transparency was also perceived as a risk mitigation
strategy in a project: a project manager identified a company in
the supply chain as a major risk and decided not to share the
information with the engineers who oversaw negotiations with
the supplier. “[The project team] was planning a trip to the old
vendor and we didn't want to risk that they [the supplier] started
re-planning or postponing things. So, we didn't tell the team”
(project manager, medical equipment).

4.1.2. High transparency perceived as valuable
The majority of the interviewees, at least in principle,

perceived high transparency to be beneficial. Risk managers in
particular regarded transparency as a “personal value”. High
degrees of transparency could reduce the risk of mistakes that
could cause problems for organizational outcomes or the
project itself. Transparency was perceived as central to
decision-making for instance at the portfolio level: “I recall a

project manager who said project controls was extremely
important, and then proceeded to not share any information
[about risks] […] he ended up creating huge damage to the
company […] if the project manager doesn't share the
appropriate information, then risk-management at the portfolio
level becomes very difficult.” (project controller, large scale
construction).

Some interviewees perceived full transparency as the natural
baseline: “I share everything! [...] but I may be a special case
because I only do projects where the clients are internal to the
company” (project manager, B2B mechatronics). High trans-
parency served to protect the company from risk exposure: The
experts do the evaluation and deliver them to the decision-
maker and “it's very important that the person you deliver the
information to understands the variation, restriction, risk, etc.
[…] [otherwise] the management may run with the wrong
solution” (project manager, medical devices2).

High transparency was perceived to improve risk reduction
and to serve as leverage in negotiations: “In one case the client
asked to have risk logs delivered with the tender from all the
bidders […] in that case they suddenly had four risk analyses',
so they had a pretty good idea on how to proceed in the next
rounds, and they could bring that as leverage” (risk manager,
large contractor).

A high degree of transparency can reduce the risk for all
stakeholders and influence contracting, project schedules and

Table 4
Perceptions of how value is created and deviations from normative practice.

Observed deviations from normative practice

Process category
(Sub section)

Empirical results Illustrative quotes Normative standards (N)
Previous studies (P)

Transparency – high
or low (4.1)

Some interviewees perceived
transparency to create value
while others perceived it to do
the opposite

“the project was decided within
10 million so if I had put these
extra risks on, we wouldn't have
won the tender”

“I would rather take the risk that
we have to go back here [not pass
a milestone] and be open [about
risk exposure] than potentially
delaying the whole […] plan”

Transparency is beneficial
(N,P)

Reporting vs. ad hoc
dialogue (4.2)

Some interviewees perceived that
reporting takes away time from
the project work, and others
consider it essential

“Much reporting would take time
away from engaging with
engineers” - “and they are
usually the ones who know
where the major risks are”

“We are in the medical field so it
is important to document so we
can trace in case something goes
wrong”

Reporting is beneficial
(N, P)

Standardization vs.
flexibility (4.3)

Some interviewees perceived
standardization to be beneficial
and others not

“when you put things into these
standard templates, then the other
project manager, the senior upper
management and so on, knows
what to look for. And that gives
them a better opportunity be
supportive “

“if the [PRM] setup had been too
hierarchal where I'd have to go to
my boss who had to go to another
boss and so on, and the time
would have been wasted”, [We
would] maybe not even have had
the time to make the original
proposal”

Standardization is
beneficial (N, P)

Gut feel vs. facts (4.4) Some described relying on gut-
feeling as their practice, whereas
others perceived factual
approaches to be the only valid
approach

“At the closing meeting it's the
CEO who has final say in what
we go with [in terms of risk
reserves in the tender situation”

“Each estimate includes a
description of how we got there,
so you can see how they arrived at
it […] and take that into account”

Utilizing facts is
beneficial
(N)

Proactive vs. reactive
PRM (4.5)

Some perceived proactive PRM to
be crucial, others saw it as non-
value adding

“Even if you write it down things
are happening different than you
expected”

“Predictability is the key here”,
“mandated from our owners”

Proactive PRM is
beneficial (N, P)

(N) In particular, the following sources were considered: (ISO 31000, 2018; Oehmen et al., 2014; Olechowski et al., 2016; PMI, 2009)
(P) Empirical evidence presented in studies discussed in the literature review (see e.g. Tables 1 and 2)

742 P. Willumsen et al. / International Journal of Project Management 37 (2019) 731–749



the project outcome: “In one case we went through the whole
risk log as it were with the client, […] and that resulted in
changes in the contract, […] and reduced risk for the client and
us”. (risk manager, large contractor).

One participant stated, “I would rather take the risk that we
have to go back here [not pass a milestone] and be open [about
risk exposure] than potentially delaying the […] plan” (project
manager, B2B mechatronics). This perception was shared by a
risk manager who described a project that was brought to a halt
due to the project manager not escalating the risk information
(risk manager, engineering consultancy2).

4.1.3. Balancing the need for transparency
For some interviewees, the level of transparency was related

to the lifecycle of the project. “In general, I would say it's
beneficial to be open towards the client, but when we are in a
tender situation I wouldn't think you could have openness
[regarding risk]” (risk manager, large contractor).

Balancing the level of information sharing was perceived as
valuable to avoid burdening people with unnecessary information:
“I don't share information with the developers because he is not
going to do it faster if I tell him that we are over budget and have
less time” (portfolio manager, IT developer). However, sharing
information about risks also served completely different purposes:
“Inexperienced project managers ‘overshare’ information to show
themselves as “heroes”, as opposed to project managers who are
very experienced and who “under-share”“(project controller, large
scale construction).

In addition, too much transparency can create unwanted and
unproductive management attention because flagging a risk
draws attention. “If the project manager escalates or points out
a problem too early, then he brings a lot of attention to it and
then he's has committed himself to fixing it” (head of project
controls, medical devices1).

In summary, the perception of the process of creating
transparency regarding risk exposure is contextual and relates
to different content. The interviewees described their own or
others' non-transparent behavior as creating value for a
personal, project, strategic, or organizational outcome. Trans-
parency varied between companies, projects, and situations.
Even for the same person, the value perception of transparency
varied depending on the situation even if they valued
transparency as a “best practice” in principle.

4.2. The value of reporting vs. ad hoc dialogue

4.2.1. Value perceptions of risk reporting
In the examples in which reporting was not perceived as

value adding, creating reports was seen as time consuming, as
an “administrative exercise”, as obtrusive, and even as taking
time away from the actual management of risks: “As soon as
you have to report stuff it means you have to create overview,
and overview takes time. RM is great, but it shouldn't take too
much time” (portfolio manager, IT developer). “Much
reporting would take time away from engaging with engineers
[…] and they are usually the ones who know where the major
risks are” (project manager, medical equipment).

In some instances, utilizing risk reports was not perceived
as creating value due to the format of the reporting. Some
interviewees indicated that certain formats did not provide
useful support for project tasks, and others commented that the
reports did not provide the right information, or the right
amount, and were not in a format that fostered participation:
“[The PRM report] is not something you can get people to look
at […] it easily becomes a big ‘engineer’ excel sheet that people
get tired of just opening it” (risk manager, large contractor).

When interviewees saw reporting as value adding, they
perceived it to fulfil multiple functions. Risk reporting was used
to evaluate the projects, served as a communication link
between different levels of management and captured learning
from projects, thus creating value for organizational, project,
and strategic outcomes.

Reporting on risks creates traceability of errors, and is a
compliance requirement in the medical and packaging industries:
“Everything here is structured and we have formal processes and
documentation, I perceive that as good RM. But it is also
extremely necessary in our line of business” (senior strategy
manager, packaging supplier). “We are in the medical field so it
is important to document so we can trace in case something goes
wrong […] It is in the company DNA to document, report and
manage risk in a structured way” (executive, medical devices1).
The value of reporting was perceived to be linked to risk
ownership and organizational, strategic, and project outcome: “It
is problematic that no reporting is done and that we don't have
much structure because many risks fall between experts'
knowledge and it's hard to figure out who to talk to.” (project
team member, medical devices1). According to a risk consultant,
the prime function of the reporting is to support decision-making
(RM consultant).

4.2.2. The value of communicating through dialogue-based
approaches

A dialogue-based, ad hoc approach to PRM was perceived
to create value in multiple ways, sometimes adding to, or
overriding, documentation processes.

A dialogue approach creates consensus on decisions and
increases co-operation: “[During risk workshops] you get the
teams to work much better together. When they do finally take
a decision and commit it to it, it's a consensus (risk manager,
RM consultancy).

Dialogue, as opposed to reporting, was viewed as enabling a
deeper understanding: “An approach of and asking ‘how’ gets
you a lot deeper”. “We have a thing where you have a mentor
and you talk to them about what might go wrong in the future in
your projects” (portfolio manager, IT developer).

Ad hoc, dialogue-based PRM during project meetings with
upper and lower management was perceived as the main
contributor to project success. Particularly for projects on a fast
track, overriding the reporting procedures was perceived as
value adding PRM (project manager, medical devices1). A
dialogue-based approach in informal settings such as during
lunch and at the coffee machines, was observed to improve risk
identification: “Our project managers are very good at going
around and asking each other ‘what if’ to identify risks” (head
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of project controls, medical devices1). By fashioning questions
in a particular way, a dialogue-based PRM can be an exercise in
reflexivity and awareness: “What if we have different weather
conditions?” “If you make those questions to project managers
[…], at the beginning they will think that it's strange but then
they will realize that they didn't mention it before, so […], they
will realize that they didn't pay attention as they should have
done”. (project controller, large scale construction).

The differences in perceptions of the value of reporting
ranged from it being essential for the company to achieve its
goals to it being a cumbersome, “administrative”, and non-
value adding with regard to project outcomes. Reporting and
communicating through ad hoc dialogue were perceived as
both valuable and potentially problematic approaches to PRM.
Multiple project managers gave examples of a dialogue
approach being a central aspect of their PRM succeeding –
but also voiced a need for more structured reporting.

4.3. The value of standardization vs flexibility

The interviewees perceived both standardization and flexi-
bility in the PRM to be value adding.

4.3.1. Value perceptions of standardization
The interviewees perceived standardization to increase the

manager's ability to support projects: “[…] when you put things
into these standard templates, then the other project manager,
the senior upper management and so on, knows what to look
for. […] And that also gives them a better opportunity to [...] be
supportive” (project manager, medical equipment). The project
managers saw standardization as a way to facilitate communi-
cation between project managers and enable them to exchange
advice, creating value for project and organizational outcomes:
“Having the company do it […] more streamlined would also
make it easier for me to understand other project plans and
other project management activities” (project manager, medical
equipment). However, the interviewees also perceived pitfalls
in standardizing: “When you formalize processes you have a
better way of comparing risks across projects especially at the
portfolio level, because everybody is communicating in the
same way, - that's what you think at least! [...] but there is
probably also a lot of stuff that falls outside which is dangerous
when you have these kinds of processes” (portfolio manager, IT
development).

4.3.2. Value perceptions of flexibility
Multiple project managers perceived flexibility and the

ability to quickly reach out to senior management as crucial for
agile, timely, and quick decision-making: “Sometimes deci-
sions have a limited window of opportunity that requires
flexibility […] if the [PRM] setup had been too hierarchal
where I have to go to my boss who had to another boss and so
on, and the time would have been wasted, […], we may not
even have had the time to make the original proposal”. (project
manager, medical equipment). By not having formalized
procedures, each project manager is able to practice PRM as
they see fit. This was perceived as a benefit, but only when a

strong PRM culture was in place. “[We have] a project where
the PRM is informal or decentralized, without a risk manager,
and no policy for how to do PRM, and it's a great project […]
there is a lot of RM going on, but you have no idea what
actually happened […] informal RM requires a very strong
culture” (risk manager, large contractor).

In summary, the manner in which stable and non-stable
PRM processes create value varies according to various
contextual elements.

4.4. Deciding on gut-feeling vs. facts

4.4.1. Value perception of deciding on facts
Using fact-based engineering was perceived to increase the

quality of the process: “We tried […] to avoid […] opinion
engineering. [where] they just meet each other and say my idea
is better than your idea. Your idea is– No, it isn't, my idea is the
best, because they have an opinion, possibly based on
experience. By actually going through the brainstorming, the
pros and con evaluation, you force people to think”. (risk
manager, RM consultancy).

Understanding the quality of estimates was perceived to
support decision making: “Each estimate includes a description of
how we got there, so you can see how they arrived at it […] and
take that into account” (project manager, B2B mechatronics).

4.4.2. Value perception of deciding on gut feel
In some instances, the CEO or upper management made

decisions on risk buffers based only on gut-feel. A process of
structured risk analysis was followed by changing the results as
the executives saw fit. The PRM results were used as an artifact
in negotiations. “At the closing meeting it's the CEO who has
final say on what we go with [in terms of risk reserves] in the
tender situation”, “will it be 3%, 4% or 5%; it has to do with
experience and competences. - Do you want to trust a [risk
manager] person who has been in the company 3 years, or do
you trust the project manager that has been there for 20 years
and has followed the whole project?” (risk manager, large
contractor).

A project manager stated that: “most of it [PRM] is based on
gut-feel” (project manager, medical equipment) and explained
that he perceived that PRM based on gut-feel enabled a high
degree of flexibility because they did not have to run much
analysis, and that enabled quick decisions.

Gut-feel can drive what is prioritized in the PRM,
influencing the mitigation efforts and the estimates: “Some-
times the CEO can fall in love with something very specific and
ask ‘why is that one so big’, or they can say ‘I don't think that is
right’ or ‘it's not going to work when we include all that’” (risk
manager, large contractor). In summary, both fact-based and
gut-feel based PRM were perceived as effective, but for
different content.

4.5. Value of proactive vs. reactive PRM

Proactivity can be perceived to be non-value adding due to
high degree of uncertainty, previous experiences, and because
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everything might change: “Even if you write it down things are
happening different than you expected” and that it takes time
away from the project work, potentially creating a risk of delay
for the project: “Sometimes you can spend a lot of time telling
people what the risks are instead of doing the project” (portfolio
manager, it developer).

Proactivity was perceived as value adding, particularly for
upper management because they base decisions on aggregation
of uncertainty. “Predictability is the key here […] mandated
from our owners” (project manager, B2B mechatronics), thus
linking compliance to the ability to keep projects on schedule
and within budget.

Proactive PRM was perceived to keep projects on schedule,
cost and determine feasibility by identifying risky aspects of a
project. A project manager explained that he had been assigned
to projects to put them “back on track”: “No one ever took the
time to map out the complexity [..] all the different solutions
that were chosen were all highly complex and new fields, new
areas, that weren't [within] the competence of the company”
(project manager, medical devices).

There can be a conflict between viewing proactive RM and
reactive RM as valuable. These perceptions can be linked to
different outcomes as illustrated in what was described as a
conflict between optimizing cost or safety: “We said they
should shut it down. And they said they didn't shut it down.
What they did was station a guy with a fire extinguisher. But
you've got to understand that shutting down those things costs
maybe a couple of million dollars […] They did what was
necessary, but they didn't want to lose their production” (RM
consultant). Both proactive and reactive PRM are perceived to
create value for different content.

In summary, the perceptions of the process of creating
value through PRM varied as well as which content was

considered important as illustrated by the previous section and
by Table 5.

5. Discussion

The stakeholders' perceptions of how PRM creates value
both contradict and align with the prescriptions of the
normative literature and previous empirical studies. For
instance, the perception of creating transparency as a value
creating PRM practice changed depending on what content was
perceived as important by a stakeholder – on occasion
completely opposing the normative and empirical evidence
that transparency regarding risk exposure is an effective best
practice (Oehmen et al., 2014; Voetsch et al., 2004; Zwikael
and Ahn, 2011). This variation might explain some of the
controversy around the value creation of PRM and why
stakeholders struggle to make explicit or “prove” an objective
value of PRM, yet simultaneously have a multitude of
perceptions of what the value of PRM is. It also draws into
question the ability of normative standards to create a “one size
fits all” type of PRM framework.

There were instances in which the stakeholders were
justified in doing the opposite of suggested “best-practice”
according to their perceptions of how PRM created value in
their particular context. For instance, in the example where a
project manager chose to reduce transparency to reduce the risk
of losing a supplier, or the example of a risk manager reducing
transparency in a risk estimate to win a tender. In both
examples it could have created losses for the company to follow
“best practice” advocated by empirical studies and normative
literature.

The normative literature advocates for both standardization
and flexibility, but not completely abandoning the PRM

Table 5
Perceptions of how PRM creates value (examples).

Process Content Illustrative quote

Creating low transparency in risk
estimate

Strategic outcome: reduced risk of not
being awarded a project

“if we had put the extra risk on, we wouldn't have won the tender” (risk manager)

Creating low transparency regarding
supply risk

Project output: reduced risk of delay “we didn't want to risk that they started […] postponing things. So, we didn't tell it to
the team” (project manager)

Creating high transparency of risk
exposure

Project output and outcome: reduced
risk of delay and improved planning

“[in the] decisions bodies risk is always highlighted. […] we create full transparency
around [risks] and it reflects in much better planning” (executive)

Reporting serves as a communication
link between departments

Improve other processes (org.
outcomes)

“We are in the medical field so it is important to document in case something goes
wrong” (executive)

No reporting and documenting Project output “reporting would take time away from engaging with engineers” (project manager)
Standardized templates and

procedures
Org. and strategic outcome:
Comparing risks across projects

“you have a better way of comparing risks across projects [..] because everybody is
communicating in the same way” (Portfolio manager)

Creating high flexibility in risk
escalation process (Risk reporting)

Project outcome: Reduced risk of not
meeting the deadline

“If the [risk management] had been too hierarchal [..] [we may] not have had the time
to make original proposal” (project manager)

Gut-feel PRM Enables quick decisions (Org.
outcomes)

“it is based on gut feel”, “I like in my work the flexibility we have”, “I like that
decisions can be made fast” (project manager)

Fact based PRM Alignment between stakeholders and
project output

“a serious conflict, which actually was threatening to delay the project”, “I did risk
assessment”, “that was a shock for the contractor, that somebody would actually
mediate and tell them that they were actually correct. Evidence based, not opinion
based” (risk manager)

Proactive PRM Predictability (strategic outcome) “Predictability is key here”, “mandated from our owners” (project manager)
Reactive PRM More time for the project (project

output)
“Even if you write it down things are happening different than you expected”
(Portfolio manager)
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process and using only ad hoc PRM. Yet, some interviewees
perceived this as a value creating practice, for instance when a
project was on a “fast track”. The empirical findings of Voetsch
et al. (2004), Oehmen et al. (2014) and Raz et al. (2002)
provided evidence that formal or standardized PRM processes
created value. However, whether or not it is perceived as such
also influences the value creation of PRM, according to our
results. For instance, if a project is put on an accelerated
schedule, the stakeholders might perceive a benefit in
abandoning the standardized and formal PRM process in
favor of an ad hoc PRM due to time pressures, yet the project
might be the type of project that would benefit from
standardized and formalized PRM under different circum-
stances. These considerations of context and the value
perceptions of stakeholders are not accounted for in the studies
that focus on objectively measuring the value creation of PRM.
In fact, previous studies do not explicate the value creation
aspect of PRM, even though it is fundamentally what they
study.

In contrast to most studies, this study reported a variation in
perceptions of how PRM creates value. One interpretation of
this variation is that a risk management practice does not create
value independently of objectives and circumstances. Rather,
the value creation is affected by what content the stakeholder
perceives as important and that influences the perception of the
effectiveness of that particular PRM practice. Thus it might be
problematic to generalize about the value creation of PRM
without knowledge of the context and the stakeholders'
perceptions.

Our findings demonstrate the possibility of a more detailed
understanding of how PRM creates value, and show that
stakeholder perceptions, the context and the complexity
involved in studying value creation all play a major role.
Thus our findings suggest that the value creation of PRM is
contextual, and not “objectively” defined in terms of “count-
able” project success metrics. Consequently, PRM activities
such as risk identification might create value, yet their ability to
do so depends on the perceptions of the stakeholders. Therefore
knowledge about whether or not such practices were applied

and if project success, outcomes or output was achieved, may
not tell us much about the actual value creation of PRM,
without knowledge of the perceptions of the stakeholders and
the context as well as possible compounding factors. A focus
on PRM process steps or tools alone is therefore not sufficient
to study the value creation of PRM.

Unlike most previous other studies, this one did not focus on
specific types of content a priori, such as project output or
success. This enabled us to identify greater variation. The
results show that different types of content were identified as
the target of value creation. Project personnel perceived PRM
to create value for strategic, client, organizational, personal and
project outcomes, and thus studies or practitioners linking PRM
only to project success may miss the value creation of PRM that
is occurring in relation to other outcomes. Interestingly, this in
turn could indirectly influence project success according to
evidence provided by Oehmen et al. (2014) and De Bakker
(2011).

Despite reports about the failure of PRM to create value
(Kutsch et al., 2014; Kutsch and Hall, 2010), the stakeholders
in this study generally perceived PRM to create value. There
was much variation in the perceptions of value creation of PRM
in this study, but the current literature does not reflect its variety
and interconnectedness beyond project outcomes (De Carvalho
and Rabechini Junior, 2015) and its communicative effects (De
Bakker et al., 2012).

The findings indicate that the perceived effectiveness of a
PRM practice in terms of creating value is determined by what
a stakeholder considers important and that the process, content
and context are interlinked. Typically, the stakeholders
perceived a specific way of doing PRM to be value adding
for a particular content. The actions that stakeholders took were
determined by what they were trying to protect, i.e. the value
they were trying to create. The perception of which content is
considered important can influence the perceived effectiveness
of the process, as depicted in Fig. 9.

The findings complicate the design of PRM systems.
Practically all PM, RM and PRM standards advise the tailoring
of RM e.g., ISO 31000 (2018), PMI (2009) or Oehmen et al.

Fig. 9. Value creation of PRM.
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(2014). Yet it is not clear how to do this (Tegeltija et al., 2018)
or which success criteria to take into account (Yaraghi and
Langhe, 2011). The findings suggest new, previously missing
aspects that merit consideration when designing a tailored
PRM. Acknowledging the role of the subjective construction of
value in PRM provides a new angle to approach its tailoring.
The plurality of value perceptions regarding PRM value
creation raises questions about the foundations of current
normative guidance and empirical studies of PRM process
quality.

6. Conclusion

6.1. Contribution

In this paper, we reviewed the literature to establish current
streams of research on how PRM adds value to project
management and organizations. We identified two dimensions
that differentiate current work on the subject: Firstly, the
researchers either attempt to objectively measure the value
creation of PRM, or, less often, attempt to elicit value
perceptions (or, in the case of most of the normative literature,
often implicitly assume that PRM creates some type of value).
Secondly, there are two aspects to value creation in PRM: a)
What value is created, i.e. the content of value creation and b)
How value is created, i.e. the process of doing so.

This paper makes a contribution to closing the significant
gap on studying the perceived value creation of PRM in depth.
We investigated the research question: How do stakeholders
perceive PRM to create value? As an answer, we propose a
holistic model of value creation in PRM and provide empirical
findings regarding how stakeholders perceive PRM to create
value.

The perceptions of how PRM creates value and what is
considered effective practice varied between extreme opposites,
and showed significant discrepancies with normative “best
practice”. These extreme variations in perceptions could
explain the controversy around PRM value creation and why
conflicting results are often reached when trying to objectively
measure the value creation of PRM. We argue that the
perception of how PRM creates value is determined by: 1.
The perception of content: the value that is perceived to be
important, and, 2. The perception of the effectiveness of the
process for that value – and most importantly, both are highly
influenced by context.

The findings challenge current assumptions of studying the
value of PRM, and present a new way to understand the
limitations, complexities, and possibilities of its value creation.
Rather than trying to establish causation and statistically
“confirming” the effects of PRM on project success, we need
to embrace the complexity, ubiquity, impreciseness and
contextual nature of the value creation of PRM.

6.2. Practical implications

Practitioners may utilize the results in this paper to enhance
their understanding of their own practice and the actuality of

PRM, and reflect on how PRM might create value in their
context. This study also has implications for the use of
normative guidance in PRM and the tailoring of PRM. The
question is, what should be considered in tailoring PRM, in
light of how much the actuality of PRM vary. Stakeholders in
our sample generally perceive value in practicing PRM, but
often did not do so in the way described in the normative
literature, which is crucial knowledge for anyone trying to
establish or improve a PRM system. In designing and tailoring
their PRM systems, our findings suggest that practitioners must
answer questions such as “What are the important stakeholder
perceptions of how PRM creates value that may affect the
particular PRM system?” and “Which practices apply in the
particular context and which do not?”

6.3. Limitations

The findings presented in this paper were affected by a
number of limitations. First, the interviews might have been
inadvertently biased by us, e.g. through sample selection,
formulation of questions, or nudging during the interview
process. Even though we asked in different ways to avoid
socially desired answers, the interviewees might have, as in any
interview situation, given tainted answers for reasons unknown.
The sampling was restricted to Denmark, and the value
perceptions described may be affected by specific cultural or
local aspects. The sample was relatively small and a bigger
sample may have produced more nuanced or additional results.
The data collected is subject to recollection bias. However, this
is somewhat mitigated by our focus on studying perceptions.

Primarily PRM literature was investigated and thus there
may be other aspects within more general RM to which the
findings do not apply to or that cover these topics differently.
The companies studied were primarily in the engineering sector
and could be conducted in a broader context.

6.4. Implications for future studies

There is a need to understand the value creation of PRM in
practice. We propose that future researchers should consider the
concept of value creation holistically, as presented in this paper.
The model provided in Fig. 9, can serve as guide to future
studies on the value creation of PRM and as a means to evaluate
them.

The findings suggest that future researchers should consider
process, content and context in tandem. We must be vigilant
regarding differences in perceptions when we evaluate and
study PRM and embrace the potentially disturbing view that the
value of PRM may not be easily measurable. Possibly, the
classical view of stakeholders is not sufficient either. In contrast
with Krane et al.'s (2012)‘s notion of stakeholder roles, we find
significant variety in their behavior. Future studies should not
take for granted that “either/or” is value adding, but rather
engage and reflect on concrete situations and needs. Future
researchers could investigate the perceptions of the value
creation of PRM that exist across stakeholders and strive to
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uncover why they exist, and thus uncover the actuality of how
PRM and RM create value in different segments and contexts.
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Abstract 
Engineering projects face a multitude of risk, and risk management has recently been identified as a major cause of problems within projects. 

Multiple accounts of ineffective and inefficient risk management are scattered across literature, yet little research has been done regarding 
ineffective and inefficient risk management at the meta-level. This study contributes to this gap by applying the Lean Thinking concept of “waste” 
to risk management. Identifying waste represents a way to identify barriers to effectiveness and efficiency. We aim to understand how the concept 
of waste can be extended to project risk management and what the different types of waste in risk management are. This paper presents a literature 
study and multi-method empirical study about the different types of waste that occur in project risk management and why they occur. The literature 
section reviews previous accounts of different types of waste within project risk management literature. The empirical study present a broad 
exploration of non-value adding risk management in practice through case studies and an interview study. The results reveal the types of waste 
identified in project risk management to be the following: defective information, over production of information, lack of system discipline, 
unnecessary movement, stockpiling information, waiting, over processing, and poor knowledge management. The results also presents examples 
of causes of waste in the project risk management process. Different stakeholders might consider a risk management activity to be wasteful or not 
and conflicting views might occur on what is considered wasteful in risk management. In many ways, risk management is a balancing act – too 
little risk management might introduce defective information and too much might introduce over processing which can have adverse effects as well. 
The causes of waste are many, potentially infinite and contextual. Therefore, identifying waste and its root causes in the risk management process 
represents a novel and structured way to identify barriers to optimal risk management. 

 
1. Introduction 

A long history of projects exceeding their budget has been 
well-documented (Choi et al., 2010; Cooper, 2003; Erhvers og 
Byggestyrelsen, 2004; Oehmen et al., 2010; Richter and Koch, 
2005; Salavati et al., 2016; Steen, 2010). In Denmark, project 
risk management, or lack thereof, has recently been identified as 
the main reason for gross overruns of project cost in construction 
projects (Ernst & Young, 2017; Statsrevisorerne, 2016). 
However, accounts of ineffective and insufficient risk 
management are not unique to Denmark or construction 
projects. Multiple accounts of ineffective and inefficient risk 
management are found throughout risk management literature 
(Areiqat et al., 2018; Kerzner, 2017; Kutsch et al., 2014; 
Ratsiepe and Yazdanifard, 2011; White, 1997). For example, 
Hubbard (2009) described the dangers of relying on risk 

management based on low quality data and methods. However, 
little research has been conducted regarding the barriers to 
effective and efficient risk management (Dandage et al., 2018; 
Kutsch and Hall, 2010, 2009). This study addresses the gap 
between the importance and the value contribution of project 
risk management by applying the Lean Thinking concept of 
‘waste’ to risk management, in order to better understand what 
constitutes ineffective and inefficient, i.e. wasteful risk 
management. The concept of waste was originally conceived to 
optimize production processes (Womack et al., 2003) but later 
applied to a wide range of organizational processes, including 
product development projects (Kato, 2005). Identifying waste 
represents a way to identify barriers to effectiveness and 
efficiency. Lean is an improvement methodology that among 
other aspects, deals with efficiency and effectiveness by 
identifying and minimizing waste (Womack et al., 2003, 1990). 
In this paper, we aim to understand how the concept of waste 
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can be extended to project risk management and what the 
different types of waste in risk management are. The advantage 
of the Lean Thinking perspective is that it provides a structured 
way to identify and categorize ‘wasteful’ activities (Womack et 
al., 2003). The research questions guiding this paper are the 
following: 

 
x What are the types of waste that occur in project risk 

management? 

x Why is waste perceived to occur in project risk 
management? 

 
In the past, studies have highlighted specific aspects of 

failed and non-value adding risk management; however, no 
meta-studies of this phenomena exist within project risk 
management. Yet, previous studies exist that provide some 
insight on the topic. Kutsch (2014; 2010, 2009) presented 
examples of risk management not being properly applied 
because project managers perceived it to be ineffective and thus 
chose not to apply it. Chapman and Ward (2019; 1991b) 
presented accounts of the barriers that typically occur regarding 
proper use of risk management, which result in risk management 
becoming as a tick-the-box exercise (Oehmen et al., 2014; 
Oehmen, 2012; Ward and Chapman, 1991b) which does not add 
value. Ineffective risk management can even be worse than 
doing no risk management (Hubbard, 2009), it can also actively 
destroy value if it is used in decision-making. Even though 

multiple accounts of ineffective and inefficient risk management 
exists, the phenomenon has not been studied in detail (Dandage 
et al., 2018; Kutsch and Hall, 2010, 2009) except by Hubbard 
(2009), who did not provide detailed empirical basis related to 
projects. This paper follows the definitions of risk management 
and risk as defined by the ISO standard (ISO, 2018). 

We utilize categories of waste from Lean product 
development as a starting point for the exploration of what 
constitutes non-value adding project risk management in a 
literature review and a multimethod empirical study. The 
concept of non-value adding processes, i.e. “waste”, has been 
extensively studied and is a well-established concept (Rossi et 
al., 2017; Slack, 1999; Womack et al., 1990). In lean product 
development, waste was described as lack of value for the end 
customer. In this present study we identify what waste means in 
project risk management. Based on the complexity of risk 
management in a project context we do not expect to be able to 
simplify waste to one dimension as it was in lean production. 
One reason for this is that risk management does not have one 
“end customer”; instead it has multiple ones including project 
managers, project team members and upper management 
(Willumsen et al., 2019b). 

Our unit of analysis is examples of non-value adding 
project risk management practices. This paper examines 
different ways in which project risk management is perceived to 
be non-value adding (waste). This is first achieved by reviewing 
previous empirical studies (section 3) and second, through a 
multi method empirical study (section 4) of projects within 

Figure 1: Research process 
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engineering, primarily construction and product development 
projects in Danish companies. 

2. Research Methods 

The research design for this study is a multi-method 
approach (Bryman and Bell, 2015) consisting of two research 
phases (see figure 1). The methods employed in the research 
design were critical literature review (Bryman and Bell, 2015), 
case studies and an interview study. The literature review was 
conducted across the phases. It focused on journals in the search 
engine Scopus and included permutations of words that could 
identify literature on waste (ineffective, failure, mistake, error, 
futile, “not effective”, “non-value adding”) combined with 
permutations of project risk management, and empirical studies 
(case study, qualitative study, interview, empiric*, survey, 
practice, experiment, observation*, quantitative study). Phase 
one of the empirical work consisted of one focus group 
interaction with 49 different companies from a broad range of 
industries conducting project risk management and four case 
studies (Eisenhardt and Graebner, 2007; Yin, 1994) in four 
project based companies. Phase two consisted of a cross 
sectional interview study in multiple companies. Phase two 
began approximately eight months after phase one commenced 
and overlapped with phase one for three months. 

 
We chose a reflective multi-method approach (Bryman 

and Bell, 2015) to conduct a broad exploration of non-value 
adding risk management in practice and to increase the validity 
of the findings. 

 
We iterated between theory and empirical data to refine 

our results as the research project progressed (Gioia et al., 2013). 
The aim was to explore what practitioners considered non-value 
adding risk management. Non-value adding project risk 
management is a complex situated phenomenon and a multi-
method approach was therefore suitable (Bryman and Bell, 
2015; Cicmil et al., 2006). We hypothesized that non-value 
adding risk management is not properly understood in industry 
or project risk management literature, and we therefore initially 
chose an exploratory approach. We believe it is useful to study 
‘waste’ in project risk management (i.e. inefficient and 
ineffective risk management) instead of only studying ‘risk 
management failure’. We expected that this would allow us to 
develop a more nuanced understanding of the elements that 
impede the execution of risk management, and thus offer 
insights to diagnose and improve risk management practice in 

projects. We intentionally did not choose a specific risk 
management theory or framework to study waste in practices as 
there is a gap between risk management theory and practice 
(Ahlemann et al., 2013; Ibbs and Kwak, 2000; Raz et al., 2002; 
Thamhain, 2013, 2004; Willumsen et al., 2019c). In addition, a 
gap exists regarding barriers to optimize risk management 
(Dandage et al., 2018; Kutsch and Hall, 2010, 2009). The 
present study addresses these gaps through an empirical study 
and literature review of waste in risk management. We aim to 
uncover more details regarding the numerous problems 
confronting risk management, such as non-acceptance in 
practice, limited effectiveness and ambiguous application 
scenarios (Ahlemann et al., 2013). We utilized an inductive-
deductive approach (Gioia, 2013), as depicted in figure 1, to 
discover non-value adding risk management. For the inductive 
part, we used a grounded approach to discover examples of non-
value adding risk management. For the deductive part we used a 
coding scheme (see section 3) based on concepts from Lean 
Thinking regarding non-value adding activities also known as 
waste. We developed the coding scheme used for the deductive 
coding by translating concepts of waste from Lean Thinking to 
risk management; the coding scheme was developed iteratively 
to capture categories of codes that were not a part of the initial 
coding scheme.  

 
The study is delimited to project-based companies 

primarily within construction and product development related 
to engineering. We sampled within the country of Denmark and 
the overarching sampling strategy was driven by the following: 
1. companies that identified challenges with their risk 
management. 2. companies that allowed us to conduct an in 
depth study and that provided access to documentation and/or 
ability to observe (case studies). The unit of analysis is non-
value adding practices in project risk management. We 
employed different data collection techniques, which included: 
various interview techniques, observations, and studies of risk 
management documents such as risk logs. In addition we 
collected data from stakeholders at different levels within the 
companies in the case studies and within some of the companies 
in the cross sectional study.  

2.1. Phase 1: Focus group and case studies 

2.1.1. Focus group 

The first phase began with the assumption that non-value 
adding project risk management is a relevant phenomenon to 
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study. To start the explorative research we conducted a focus 
group with 49 participants. During the focus group, we had 
teams of 6-8 participants discuss and fill-in a wall mounted 
poster that had categories of waste derived from Lean Thinking 
by (Oehmen and Rebentisch, 2010) (Section 3.1) as well as 
making room for new categories. This focus group served as the 
first preliminary test of the concept of studying waste in risk 
management.  

 
2.1.2. Research design: Case studies 

Table 1: Case studies 
 The case studies were conducted to gain a preliminary 

understanding of what constitutes waste in project risk 
management with a particular focus on possible constructs. Case 
studies are suited for exploring possible constructs, and for 
answering “how” and “why” questions (Eisenhardt and 
Graebner, 2007). We used theoretical sampling because we aim 
to address the initial stages of theory building. Though there are 
multiple cases where the failure of a project is attributed to its 
risk management, the phenomenon is scattered throughout 
singular cases and studies. During the literature study, we were 
not able to identify a review regarding studies of non-value 
adding of project risk management or failures. Our literature 
review suggests that it is not well understood how inefficiencies 
and ineffectiveness (i.e. waste) occur in risk management is not 
properly understood. The researcher responsible was stationed 
at each case company for six months and conducted interviews, 
observations and analysis of project management and risk 

management documentation to gain additional insights and to 
improve the validity of the data collected. We selected 
companies that had identified issues with their project risk 
management. The companies had offices located in Denmark. 
The companies provided the opportunity to conduct 
observations, interviews and provided process and risk 
management documentation. The companies were all medium 
to large project based enterprises involved in engineering. We 
selected medium to large companies that faced challenges 
regarding risk management. The companies had identified a 
need for improving their risk management and had identified 
issues with their management of risk.  

 
2.1.3. Data collection  

We utilized direct and indirect questions regarding 
examples of non-value adding risk management. The interviews 
were conducted semi-structured but contained different ways of 
asking about the same phenomenon which included the 
following: examples where risk management could be 
improved, examples where risk management had faltered or was 
performed badly, examples of non-value adding risk 
management (RM) and specific questions regarding types of 
waste. We covered various roles within the companies (project 
managers, risk managers, upper management) to acquire rich 
empirical data. We studied risk management documents to 
identify waste, including guides/process models of risk 
management and risk registers. In addition, we collected 

 Industry Data collection Interviewees Company size 

Case 1 
  

Processing equipment 
product development 

Interviews, PD process 
documents, risk management 
documents, observations 

Project managers, program managers, 
team members 

Large 

Case 2 Medico product 
development 

Interviews, PD process 
documents, observations 

Project managers, program managers, 
team members, upper management 

Medium 

Case 3 Construction and 
product development 

Interviews, process documents, 
risk management documents, 
observations 

Project managers, program managers, 
risk managers, team members, VP, SVP 

Large 

Case 4 Construction Interviews, project and risk 
management documents, 
observations 

Project managers, VP, risk managers, 
legal department, client relations 

Medium 

Table 2 : Interview study 
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observations of risk workshops, through meetings about the 
identified issues with the risk management and by eliciting  

accounts of day-to-day actions and activities related to risk 
management. Our data collection was based on methodological 
elements of action research and participatory case studies 
(Bryman and Bell, 2015). We investigated issues in project risk 
management and mapped them following a value stream 
mapping approach by (Willumsen et al., 2019a) through 
dialogue with the subjects. 

 
2.1.4. Data analysis  

We used Atlas.ti version 7 and a two-fold strategy for the 
coding. Both a grounded approach of selective open coding 

(Gioia et al., 2013) and a deductive coding scheme developed by 
translating categories of waste from Lean product development 
to project risk management (see literature section 3). The 
phenomenon of waste is derived from non-value adding 
activities and value destroying activities. Risk management can 
fail to create value in many ways, and stakeholders can have 
very different perceptions of the value risk management should 
create and how it should create it (Willumsen et al., 2019b). 
Therefore we adopted an approach of coding for pure and partial 
waste, i.e. some activities may be seen as wasteful by some 
stakeholders, and valuable by others. During the case studies the 
coding scheme was tested and different coding categories 
emerged as we iterated between theory and data as proposed by 

Title Industry Personal experience Company experience 

Project manager / risk manager Engineering consultancy1 10 years 18 years 

Head of business development Contractor2 4 years 20+ years 

Risk manager Contractor1 8 years 20+ years 

Risk manager Engineering consultancy2 11 years 20+ years 

Head of division Contractor1 20 years 20+ years 

Senior project director Contractor2  11 years 20+ years 

Project director Contractor1 7 years 20+ years 

Senior manager project/risk 
manager 

Contractor2 9 years  20+ years 

Risk manager Contractor3 10 years 20+ years 

Head of section Contractor1 7 years 20+ years 

Divisional manager Contractor1 20 years 20+ years 

Department manager Contractor1 15 years 20+ years 

Project manager Contractor1 3 years 20+ years 

Project team member Medico engineering1 5 years 20+ years 

Project manager Medico engineering2 6 years 20+ years 

Project manager Mechatronics 8 years  20+ years 

Project controls manager Builder / Engineering 8 years 20+ years 

Table 3 : Interview study 
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Gioia (2013), particularly we tried different coding schemes for 
waste as described in the literature section.  

2.2. Phase 2: Interview study 

The interview study was conducted in eight different 
companies to explore a broader spectrum of contextual variation 
with regard to waste than was possible with only the case 
studies. This approach provided the means to explore the results 
beyond the case studies and extend the validity of the results. 
The interviews follow the same interview strategy as in the case 
studies (see section 2.1), except with increased time for reflexive 
discussion. We sampled across industries to obtain a broader 
sample but remained within the field of engineering, particularly 
construction and product development project based companies. 
The sample selection was driven partly by convenience and by 
the subjects experience with risk management. We interviewed 
at various levels of management (risk manager, project manager, 
upper management) and different market positions (contractor, 
engineering consultancy, developer, builder) (see table 2). We 
asked nondirective and directive questions (Bingham et al., 
2007), following a semi-structured approach (Bryman and Bell, 
2015). 

 
2.2.1. Coding and analysis 

The interviews were recorded and transcribed. The waste 
categories identified in the literature section was used to code 
the interviews in combination with an inductive approach, 
following the same procedure as in the case studies, (see 

previous section, 2.1 ). For example of the coding see figure 
below.  

 

3. Literature review 

Following an introduction to the concept of waste, this 
section discusses and conceptualizes the concept of waste within 
project risk management and presents previous empirical studies 
that are structured according to waste categories.   

3.1. Waste in Lean Thinking 

A fundamental concept of Lean is the concept of waste. It 
was used successfully to identify non-value within processes and 
has been studied extensively (Rossi et al., 2017; Welo and 
Ringen, 2016; Womack et al., 1990). No consensus exists for the 
definition of waste, but it is considered a central aspect of 
improving processes in Lean Thinking (Belvedere et al., 2019). 
Waste can be defined by the lack of value – i.e. a process that 
consume resources without adding value for the customer 
(Liker, 2004; Rossi et al., 2017). Waste is about identifying 
ineffectiveness and inefficiency. By identifying and removing 
waste a process can increasingly become more efficient and 
enable doing more with less (Womack et al. 2003), however 
waste is also about effectiveness because “providing the wrong 
good or service the right way”, is waste (Womack et al., p. 18). 
A key part of Lean is the interplay between identifying waste 
and creating value. The purpose is to understand and identify 

Figure 2: Coding of interviews 
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inefficiencies and ineffectiveness while contemplating how to 
create value for the customer. Identification of waste thus 
provides the ability to identify inefficiencies and ineffectiveness 
through one concept; the concept of waste. Waste can be divided 
in to pure waste and necessary waste (Welo and Ringen, 2016) 
which refer to completely, or partially non-value adding 
activities. The partially non-value adding activities can for 
example be enablers of other processes. The seven waste types 
originally developed for manufacturing by Ohno (1988) (time 
on hand, stock on hand, processing too much, over production, 
transportation, movement, defective products) were transferred 
from manufacturing to product development processes. In 
product development, waste relates to information (McManus, 

2005). Product development processes are similar to risk 
management processes to the extent that they also produce  

 information. Different taxonomies of waste exist. Bauch 
(2004) expanded the original work of Ohno (1988) to include 
three additional wastes: reinvention, lack of system discipline 
and limited IT resources. Kato (2005) introduced the additional 
categories of poor knowledge management, going ahead leaving 
uncertainties and rework. These categories all connect to the 
original categories as causes or effects (Kato, 2005). Kato  

 (2005) also refer to the concept of information rot in 
which information deteriorates over time. This ‘rotten’ 
information can affect decisions, and cause errors and rework. 
Oehmen (2010) focused on information flow in their taxonomy 
of waste in product development, which includes the following 

Ohno (1988) Bauch (2004) Kato (2005) McManus (2005) Oehmen (2010) Rossi et al. (2011) 

Waste in 
manufacturing 

Waste in PD Waste in PD Waste in PD Waste in PD Waste in PD 

Time on hand Waiting Waiting Waiting  Waiting  Waiting 

Stock on hand Inventory Inventory Inventory Stockpiling 
information 

Inventory 

Processing too 
much 

Over processing Over processing Excessive processing Excessive processing Processing 
(over/inappropriate) 

Over production Over production/ 
Reinvention 

Over production/ 
Reinvention 

Over production Over production Over-producing/ 
engineering 

Transportation Transportation/hand-
off 

Transportation/hand-
off 

Transportation Miscommunication of 
information 

Conveyance/ 
transportation 

Movement Movement Movement Unnecessary motion Unnecessary motion Motion 

Defective 
products 

Defects Defects Defects Defects Correction 
(rework/defective) 
 

- - Rework - Correcting 
information 

-  Lack of system 
discipline 

- - - -  

- Limited IT resources - - - - 

- - Poor knowledge 
management 

- - - 

- - - - - Unused employees' 
creativity 

Table 3: Different taxonomies of waste in Lean Thinking 
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eight categories: overproduction of information, over-
processing of information, miscommunication of information, 
stockpiling of information, generating defective information, 
correcting information, waiting of people and unnecessary 
movement of people. One of the latest most comprehensive 
taxonomies was developed by Rossi (2011), which defined 
waste as over-producing/engineering; waiting; 
conveyance/transportation; processing (over/inappropriate); 
inventory; motion; correction (rework/defective); unused 
employees' creativity (depicted in table 3).  

 
In this paper we use a consolidated list of the different 

taxonomies as a comprehensive overview of previous work 
regarding waste as depicted in table 4. 

 

3.2. Developing the concept of waste in project risk 
management 

Studies on risk management mentioned different reasons 
for why risk management can fail to add value, including; 
implementation barriers (Chapman, 2019; Ward and Chapman, 
2003, 1991b), a lack of appropriate quantification, using 
inappropriate data or methods (Hubbard, 2009), and a rational 
choice of not applying risk management (Kutsch, 2009). 

The link between project failure and risk management has 
often been established in the following way: Projects fail due to 
risks that materialized, which could have been foreseen, thus it 
must be beneficial to manage risk (Areiqat et al., 2018; Dinu and 
Tilea, 2014; Kutsch, 2014; Ratsiepe and Yazdanifard, 2011; 
Statsrevisorerne, 2016; White, 1997). However, few papers 
empirically study how project risk management fails to create 
value (as discussed below). Studies typically show an interaction 
between risk mitigation strategies and risks (Thomé et al., 2016), 
but not risk management itself.  The following presents previous 
studies categorized according to the aforementioned waste 
categories. Not all waste categories were identified.  Table 4 
presents a consolidated overview of the waste categories and the 
ones identified in literature.  

Categories of waste in Lean Thinking Identified in project risk management literature (see following sub-sections)  

Waste in PD • 

Defective information • 

Lack of system discipline • 

Over production/ 
Reinvention 

• 

Over processing • 

Correcting information/rework • 

Waiting • 

Transportation/hand-off/miscommunication - 

Movement - 

Inventory/Stock piling information - 

Limited IT resources - 

Unused employees' creativity - 

Poor knowledge management - 

Table 4: Consolidated list of categories of waste in risk management identified in the literature 
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3.2.1. Defective information in project risk management 

According to Hubbard (2009), risk management becomes 
non-value adding due to information that is either flawed either 
due to a lack of proper quantification technique or from using a 
method which is inappropriate for the data. The main issue 
according to Hubbard, (2009), is that estimates are lacking, 
incorrect or misleading. He argues that some risk management 
can be worse than doing nothing at all. Conrow (2002) argues 
that results in risk analysis are often inaccurate due to an 
unknown level of uncertainty in the estimates. The Challenger 
accident represents an empirical example of defective 
information in project risk management (Kerzner, 2017). 
Kerzner (2017) discussed examples of procedures and activities 
including errors in the estimates of a failure during launch that 
varied substantially between management and engineers.  

Kutsch et al. (2009) presented an empirical study of 18 
interviews combined with a survey with 102 respondents. The 
results revealed that stakeholders sometimes concealed or 
omitted important aspects of the relevant information to reduce 
anxiety or because of bias. This concealment was reported to 
occur both consciously and unconsciously. Chen et al., (2009) 
presented a case study of risk management in ERP projects. The 
study found that lack of data and knowledge created problems 
for the risk management process. 

In 2017, Ernst and Young (Ernst & Young, 2017) reported 
on a qualitative case study and audit of risk management in a 
Danish construction project that had a large cost overrun of 
approximately 1 billion DKK. The report concluded that 
information had been wrong and missing in multiple ways, 
particularly regarding risk management. The estimates were 
based on low quality data and processes and were therefore not 
appropriate to be included in the decision-making. The report 
concluded that the project risk management had been severely 
lacking in quality and risk results had to be reworked and 
corrected. Risk management results were highly inaccurate or 
not used for decision-making, and the RM process was not 
adhered to. These occurrences represent examples of multiple 
wastes: defective information, overproduction and lack of 
system discipline. In addition to neglect, several authors report 
the concept strategic misrepresentation and optimism bias where 
estimates are underestimated in mega projects, sometimes on 
purpose to gain specific strategic advantage, such as to get the 
budget approved (Flyvbjerg, 2008; Osland and Strand, 2008). 
These actions lead to defective information regarding the risk 
profile and estimates of a project. Flyvbjerg (2008) presented a 
case study of a public domain project and Osland (2008) 
analyzed previous case studies on the phenomena and concluded 

that both gross underestimation and overestimation occur in 
practice, and this phenomena is also present in risk management 
(Kutsch and Hall, 2010). A comparative case study of two 
contractors revealed defects in their estimates which were linked 
to the contractors risk mitigation capabilities (Iyer et al., 2019). 
Wang and Yuan, (2011) presents a case study from the 
construction industry. The researchers found that variations in 
risk attitudes and perceptions can create unrealistic and 
problematic information in the risk management. Organizational 
culture and climate can affect risk and uncertainty management 
and result in missing or wrong information (Sharma and Gupta, 
2012; Söderlund and Maylor, 2012). Additionally misaligned 
expectations, intuition and judgement, biases, power conflicts, 
trust and learning can cause defective information in risk 
management as well (De Carvalho and Rabechini Junior, 2015). 

 
3.2.2. Lack of system discipline 

Taroun (2014) studied the construction industry and found 
a low uptake of assessment tools and that more ad hoc 
experience based approaches prevailed. Second most used risk 
management practice was risk identification. An empirical study 
in the construction industry and found project risk management 
to be one of the factors perceived to create problems for 
decision-making, if conducted poorly (Oak and Laghate, 2016). 
A study of 83 project managers found that they often engaged in 
some form of risk management activity, yet, the majority of 
them did not follow detailed formal risk management approach, 
and did not fully poses the knowledge and understanding needed 
(Ropponen and Lyytinen, 1997). De Bakker (2011; 2010), found 
many examples of adherence to only part of the risk 
management process such as risk identification, however he also 
found that performing risk identification in itself can create 
value by creating awareness about risk and thus it could be 
considered as ‘partial waste’ and not pure waste, depending on 
the context. Conrow (2002) also found that risk management 
process steps were missing or not carried out properly. 
Stakeholders might shy away from risk management because 
they perceive risk management to be negative (Raftery, 1994), 
or because they perceive it to be ineffective and lack the 
justification for using resources on the process (Kutsch, 2009).   

 
3.2.3. Overproduction 

Implementing too much RM can lead to overproduction of 
RM information, and conducting too little RM can create an 
unsound basis for decision-making (Oehmen, 2012). 
Beauregaard et al. (2015) reported a case study in which the 
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implementation of RM according to the ISO 31000 standard, 
produced so much information that the engineers were unable to 

comprehend it, thus impacting and impairing decision-making. 
Peterson (2005) found that risk register were being developed  

Waste category Cause of non-value adding/poor RM Author 

Defective information Using flawed information  (Hubbard, 2009), (Ernst & Young, 2017)  

Lack of data (Chen et al., 2009), (Hubbard, 2009), (Motaleb and Kishk, 2015), (Rao Tummala 
et al., 1997),(Ward and Chapman, 1991b) 

Using a method which is unfit for the data/ using an 
inappropriate method/lack of suitable method/tool 

(Hubbard, 2009), (Skelton and Thamhain, 2003), (Carter and Chinyio, 2012), (Rao 
Tummala et al., 1997), (Hwang et al., 2014) 

Unknown level of uncertainty in the estimates, inaccurate 
subjective estimates 

(Hubbard, 2009),(Conrow, 2002),(Kerzner, 2017), (Iyer et al., 2019), (Kwak and 
Stoddard, 2004) 

Conflicts between project stakeholders affect the risk 
management 

(Skelton and Thamhain, 2003), (Dandage et al., 2018) 

Strategic misrepresentation / tampering with, hiding or 
omitting risk information for strategic gains 

(Kutsch and Hall, 2010),(Flyvbjerg, 2008; Osland and Strand, 2008), (Carter and 
Chinyio, 2012), (Parker & Mobey, 2003) 

Fear of speaking up about risks, discussing risks goes against 
cultural norms, omitting results due to anxiety or bias 

(Dedolph, 2003), (Dandage et al., 2018), (Kutsch, 2010) 
 
 

Mistrust / lack of trust (Kutsch and Hall, 2010) 

Stakeholders cannot agree on assessments, variations in risk 
attitudes and perceptions 

(Motaleb and Kishk, 2015), (Rao Tummala et al., 1997), (Wang and Yuan, 2011), 
(Lehtiranta, 2014) 

Performing RM only for the sake of compliance, Tick-the-
box RM 

(Carter and Chinyio, 2012), (Kutsch and Hall, 2009), (Willumsen, 2019), (Ward 
and Chapman, 1991a) 

Failure to clearly define a risk (Dandage et al., 2018) 

Lack of considering sources of risk holistically (Skelton and Thamhain, 2003), (Kwak and Stoddard, 2004) 

Defective information/ 
Lack of system 
discipline 

Lack of clarity of role definitions (Jiang et al., 2000; Jiang and Klein, 1999) 

Lack of leadership/organisational support for RM/lack of 
corporation between employee and top management, lack of 
empowerment 

(Skelton and Thamhain, 2003), (Motaleb and Kishk, 2015), (Senesi et al., 2015), 
(Rao Tummala et al., 1997), (Dandage et al., 2018), (Skelton and Thamhain, 
2003), (Kwak and Stoddard, 2004) 

Lack of skill/expertise/training/experience (Perrenoud et al., 2018), (Skelton and Thamhain, 2003), (Motaleb and Kishk, 
2015), (Senesi et al., 2015), (Carter and Chinyio, 2012), (Rao Tummala et al., 
1997), (Ward and Chapman, 1991a), (Hwang et al., 2014), (Dandage et al., 2018), 
(Jiang and Klein 1999, 2000), 

Lack of resources, time, money, personnel focused on other 
activities 

(Dedolph, 2003), (Motaleb and Kishk, 2015), (Carter and Chinyio, 2012), 
(Perrenoud et al., 2018), (Dedolph, 2003) , (Rao Tummala et al., 1997), (Ward and 
Chapman, 1991a), (Hwang et al., 2014), (Dandage et al., 2018), (Kwak and 
Stoddard, 2004) 

Project teams (and managers) are rewarded for problem-
solving, not prevention. 

(Dedolph, 2003),(Willumsen et al., 2019b),(Carter and Chinyio, 2012), (Kwak and 
Stoddard, 2004) 
 
 

Resistance to PRM / change / weak change management (Perrenoud et al., 2018), (Skelton and Thamhain, 2003), (Motaleb and Kishk, 
2015), (Rao Tummala et al., 1997), (Dandage et al., 2018) 

Lack of system 
discipline 

Cannot justify the cost RM, The value of risk management 
cannot easily be proved; lack of awareness of benefits 

(Kutsch and Hall, 2009), (Motaleb and Kishk, 2015), (Rao Tummala et al., 1997), 
(Hwang et al., 2014), (Dandage et al., 2018), (Dedolph, 2003), (Willumsen et al., 
2019b), (Ward and Chapman, 1991a) 

Lack of system 
discipline, over 
production 

Not following the formal RM process, disengaging from the 
risk management process, following only parts of the 
process, mistrust in the process, lack of ownership 

(Ernst & Young, 2017), (Kutsch and Hall, 2009, 2005), (Taroun, 2014), (Nyfjord 
and Kajko-Mattsson, 2008), (Carter and Chinyio, 2012), (Ward and Chapman, 
1991a), (Kwak and Stoddard, 2004) 

Over production Implementing to much risk management (Oehmen, 2012) 

Producing too much risk information (Beauregard, 2015) 

Over processing Too much detail in the risk analysis (Ward and Chapman, 1991a), (Oehmen, 2012) 

Table 5: Overview of causes of non-value adding risk management 
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but not used which also show how waste can be related 
because the analysis was missing that information. Kutsch 
(2005) reported a study in which managers had disengaged from 
the risk management process. The risks identified were not 
treated and only part of the risk management process was 
undertaken. This can be seen as overproduction because they are 
making  

something that is not used for anything and as a lack of 
system discipline, because of lack of adherence to the risk 
management process. A study of 37 software organizations 
compared the industrial risk models used against a best-practice 
model synthesized from the literature (Nyfjord and Kajko-
Mattsson, 2008a). The study found that most of the 
organizations in their sample had a process model for risk 
management, yet they primarily carried out risk identification 
and analysis, but not other phases as for instance recommended 
by the ISO standard (risk treatment, monitor and review, 
establish the context, risk communication). Additionally the 
authors reported (Nyfjord and Kajko-Mattsson, 2008b), that the 
project risk management was mostly ad hoc and redone from 
scratch on many occasions, completely lacking a formally 
defined integrated process model.  

 
3.2.4. Necessary non-value adding risk management 

Kutsch et al. (2009) reported a study in which risk 
management was treated as a tick the box exercise (Kutsch 
2009). RM can become a separate task that is disconnected from 
the value creation of the development tasks (Kutsch, 2014; 
Kutsch and Hall, 2009; Oehmen, 2012), thus producing 
defective information and no value for the engineering tasks, 
simply to satisfy compliance. “As long as one party believes that 
project risks can be transferred or offloaded onto someone else, 
any assessment of risks is likely to be half-hearted, and 
inadequate attention may be given to risk-avoidance or reduction 
measures.” (Ward and Chapman, 1991b).  

 
Ernst and Young (2017) and Skelton et al. (2003) found 

that information had to be reworked or corrected in risk 
management. This can be caused by information rot which can 
occur because information about risk can become obsolete over 
time as new information about the risk becomes available or 
obtainable or because it is produced early, contains defects, or is 
waiting to be updated.  

 
3.2.5. Overview of causes of non-value adding risk 

management 

Several authors have presented accounts of ‘barriers’ to 
effective and efficient risk management. The barriers include, 
but are not limited to the following: stakeholder related issues, 
lack of justification for the cost of risk management, lack of 
resources for risk management, culture regarding risks, 
ambiguity regarding the benefits of risk management, lack of 
expertise with RM, lack of ownership and skewed reward 
structures (see table 5).  

3.3. Conclusions from the literature review 

The studies presented varied accounts of ineffective or 
inefficient risk management, and it is important to note that no 
detailed meta-level study on this issue was encountered during 
the review. Categorizing the previous studies according to waste 
categories revealed that there are many studies which point to 
defective information as a cause of ineffective risk management 
(see Table 5) yet there are also multiple accounts of other 
categories such as lack of system discipline and quite a number 
of authors relate waste in PRM to skill level. When inefficient 
and ineffective risk management can have such important 
consequences, it is noteworthy that there is no coherent literature 
stream on the topic. Utilizing waste as a lens to better understand 
risk management show different ways in which inefficiencies 
and ineffectiveness can be present in the process. Identifying 
defective information is very important as it is a waste that can 
cause serious problems and has many causes as seen in table 6. 
Necessary non-value adding RM was identified, for example 
when the process is adhered to, however not in a meaningful 
manner, except in relation to compliance. There are many 
singular accounts of waste in risk management, yet most of the 
studies do not account for each other despite studying the same, 
or very similar phenomena. Evidence was found for 6 categories 
of waste, see table 4 in the beginning of section 3. Some of these 
were only discovered by few examples and warrant further 
exploration. There are a substantial number of studies which 
presents reasons for not adhering to the risk management 
process, which could be viewed as lack of system discipline, 
which can then lead to defective information and 
overproduction, as established by Kato (2005).  

Multiple authors reported examples of disengagements 
from the risk management process or examples where only part 
of the risk management process was carried out (for example, 
mitigation actions or any kind of monitoring were lacking). On 
the one hand this could be viewed as overproduction, because 
the stakeholders are producing something that is not used. On 
the other hand, it could be viewed as lack of system discipline 
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since the original intent was to conduct it, which ultimate leads 
to defective information. For anyone implementing a risk 
management system, it is relevant to know the typical ways in 
which it can go wrong or become ineffective, such as depicted 
in Table 5, yet these are not available in any coherent manner in 
the literature or guidelines. The guides state that continuous 
improvement should be made, which can be difficult if there is 
no guidance on how to do it, or what to look for. To lessen this 
gap, we present a coherent empirical account of waste. 

4. Results of the empirical studies 

This section first presents the results of the case studies and 
then the cross sectional interview study. 

4.1. Results of the case studies (Phase 1) 

4.1.1. Defective information 

 Defective information was observed in each case study. In 
the risk documentation in two of the case studies (Case study 1 
and 4), cause and effect were mixed up and used 
interchangeably which resulted in ambiguous confusing, wrong 
and missing information. A lack of basic professional 

language proficiency existed with regard to risk and resulted in 
extreme variations in descriptions, characterizations and 
quantifications of risks. For instance, the impact of one of the 
risks in the risk log was described as: “function ok but not easy 
to use” (internal risk log, case study 1), which is not an impact 
per say. Additionally the same risk was quantified with a 0 in 
likelihood, yet flagged as red, which is not following any 
conventions within risk management, and there were multiple 
examples like this, in all the case studies.  

The project personnel used the risk logs in different and 
conflicting ways such as writing different categories of risk and 
using different definitions of risk. In case study no. 4 for 
example, the RM documents also had issues in their basic 
definitions such as that of uncertainty, which was defined as: 
“an incident or circumstance that is certain to occur but has 
uncertain consequences” which can be viewed as incoherent 
definitions and therefore a source of defective information 
(internal document, regarding risk management setup, case 
study 4) 

 
Quantifications in case study no. 1, 3 and 4, were applied 

subjectively without any calibration and were therefore not 
comparable across projects or understandable to other people 
except those who did the assessments. It was not described what 

Consolidated list of waste 
categories 

Identified in literature Identified in the empirical study 

Waste in product development  Case studies Interview study 

Defective information • • • 

Lack of system discipline • • • 

Over production/ 
Reinvention 

• • • 

Over processing • • • 

Waiting •   

Correcting information/rework •   

Inventory/Stockpiling information  •  

Movement  •  

Poor knowledge management  • • 

Limited IT resources    

Unused employees' creativity    

Table 6: The different waste categories identified 

The different waste categories identified 
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the numbers in risk assessment would mean in terms of 
consequence or what the values assigned as a risk total meant, 
for example it was unclear what “12” in total risk value meant, 
and thus it constituted defective information (case study 1). The 
aggregation of these numbers created issues for risk 
management efforts in higher organizational layers because they 
were unable to be aggregated properly as they were created 
based on un-calibrated individual gut-feel judgements, and thus 
not based on similar premises or judgement criteria.  

 
Reporting forms were lacking information needed by the 

decision makers for example regarding assumptions behind 
estimates and quality of data. This missing information, created 
problems for other processes such as portfolio management 
(case study 1 and 2). There were ambiguities regarding reports 
and interpretation of them, which caused problems between 
stakeholders because of differences in interpretation (chief 
consultant, case study 4). 

 
There were issues with the data quality of estimates and 

the assumptions behind them. They were unclear, wrong or not 
communicated along with the estimates. ”we do have some 
reference prices […] but what they precisely cover and how 
comparable they are is hard to say” (VP, case study 4). Estimates 
found to be wrong even after multiple independent stakeholders 
had evaluated them (case study 4). 

 
In case study no. 1 the organization estimated cost impact 

of various risks with the purpose of setting buffers on the 
projects. The estimates was based on best ‘guesstimates’ during 
risk workshops and by project managers themselves. However, 
the organizational setup was such that the reserves could not be 
changed later. Therefore the organization needed very precise 
estimates, which they were often unable to obtain at the time of 
setting the reserves (case study 4). In this example the project 
risk management contained defective information as the 
available data was not fit for the analysis performed. Some 
project managers where attempting to counterbalance this by 
inflating their risk estimates or by adding additional reserves for 
unforeseen risk.  

 
There were examples of missing risk information in all 

case studies due to a lack of considering sources of risk in a 
structured and holistic manner. Particularly risk sources beyond 
the technical domain (case study 1 and 2) were often left out, 
such as; market, customer and manufacturing related risk, (case 
study 1). One of the case studies failed to consider risk sources 

pertinent to their core competence and business – particularly 
lack of considering regulatory risk created a number of issues 
and delays (case study 2). The lack of considering risk sources 
resulted in missing and wrong information and thus poor basic 
for making decisions. The outcome was projects that were not 
clearly defined, products that were launched with errors, projects 
that did not satisfy client needs (case study 1, 2 and 4). The 
missing information regarding predictable key risks were at 
times missing due to lack of involving the right stakeholders 
in the risk management process and workshops: “we have a 
whole department involved with the operations and maintenance 
[…] but they haven’t come to us with any specification or 
requirements […] we work in the same company and we should 
be able to make that connection […] in risk management […] – 
that we also identify uncertainties between departments” (Chief 
consultant, case study 4).  

 
Lack of skill and experience were perceived to cause 

defective information, and was observed in the risk management 
documents and identified by the interviewees. - ”if the project 
manager is ’green’ and there is a ’green’ project manager at the 
engineering consultancy and the facilitator only asks what the 
others think, then it can happen that you don’t identify [the risks] 
you should, and then it doesn’t have any value” (VP, case study 
4). 

 
4.1.2. Overproduction 

Risk list were created but not used or updated 
throughout projects (case study 1 and 4). In part due to project 
managers doing their own separate risk management on their 
side (case study 4) resulting in a central risk management 
system and an additional separate system conducted by the 
project manager. These systems were not connected except 
informally and implicitly through the project manager.  

In case study 3 and 4 multiple stakeholders and 
departments reported doing risk identifications and assessments 
but they did not exchange risk information and the risk 
management activities were not connected. This resulted in them 
doing parts of the risk identification and analysis from 
scratch multiple times on the same project: “I was actually a 
bit puzzled that we were going to do the same exercise again 
instead of using what we did the last time to followed up on that” 
(legal department, case study 4). Different risk management 
activities in different departments and in different life cycle 
phases were not connected to each other, which resulted in poor 
knowledge sharing in case (case study 3 and 4). The case study 
participants in case no. 4 were unaware of the different risk 
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management activities in other parts of the organisation. In case 
study no. 1 there were also no structured re-use of knowledge 
related to risks, which according to the interviewees meant that 
some mistakes were repeated resulting in unnecessary iterations 
in the product development and production process (case study 
1).  

 
4.1.3. Lack of system discipline 

A lack of adhering to the risk management system was 
observed in all the cases. Incompetence was evident in the 
documentation for instance in examples of filling out the risk 
registers in an erroneous way (case study 1 and 4), poor 
training/low level of competence regarding basic concepts 
within risk management and differences in skill level (case study 
4 – each having different definitions of what a risk is). Even 
though risk management would be carried out on the side project 
managers were not adhering to the formal risk 
management process consistently or at all (case study 
1 and 4). This also included a lack of updating 
developments regarding risk (case study 2 and 4). 

 
4.1.4. Other wastes 

There were instances of stockpiling information in case 
study 1 Risk information was created and stored early in the 
development process and was not utilized. There were examples 
where information rot had occurred because risk management 
results were not updated and the information had diminished 
in quality over time. Risk registers were made early in the 
projects but not revisited until much later where the information 
had decayed, according to a project risk manager in case study 
1.  

 
Through observations in combination with interviews, it 

was established that there was unnecessary movement of 
people doing information hunting regarding risks. The 
information about risk was not available or detailed enough and 
there was a culture of information hunting in case no. 1. 
Interviewees in case study no. 4 described some project 
managers would carry out the required formal risk 
management because ‘they had to’ representing a partial 
waste or necessary non-value adding activities.  

4.1.5. Summary 

Main waste categories: Defective information, 
overproduction, lack of system discipline. Observed to a lesser 
extent: unnecessary movement, over processing, stockpiling 
information, poor knowledge management. Not observed: 
Waiting, transportation/hand-off, correcting 
information/rework, unused employees’ creativity, limited IT-
resources. Types of wastes observed that fell out of waste 
categories: None - they were typically root causes or specific 
examples of waste within the established categories, as 
described in this section. Particularly defective information and 
lack of system discipline were standout categories. The wastes 
were related to both effectiveness such as using wrong 
information and efficiency such as re-doing risk registers from 
scratch for risk identification sessions in the same project.  

4.2. Results of the interview study (Phase 2) 

In this section, the results of the interview study are 
presented. 

 
4.2.1. Defective information 

Defective information was perceived to occur by all 
interviewees. The interviewees identified various sources for 
defects and different parts of the process where information was 
missing or wrong. 

 
Missing information:  

According to the interviewees it is common that the risk 
management results can be lacking vital information. This 
can for instance be caused by phase transitions in a project, 
for instance from tender phase to production (project manager, 
contractor1), or due to a request from senior staff (risk manager, 
contractor1). Both contractors and clients described 
withholding information about risk. This was partially caused 
by mistrust between client and contractor and opposing 
interests between stakeholders, according to the interviewees. 
The issue is, that the risk information could potentially be used 
to benefit one party and against another according to 
interviewees (particularly interviewees in the construction 
sector mentioned this aspect frequently). For this reason, 
stakeholders are not always transparent towards each other 
regarding risk information, resulting in missing information, 
and defective information can arise in the risk management 
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estimates from opposing stakeholder interest (head of division, 
contractor1). 

 “… the client sees some risks and they don't want to tell 
us because then the contractor uses this information against us 
[…] The same with the consulting engineer, and we do the same. 
But if you can actually merge these things that would be a huge 
benefit for the whole project. But we are not there yet” 
(department manager, contractor1).  

 
Information was reported to be missing on purpose: 

“one could argue that if the production gets to calculate all the 
time, then it would be too expensive to win the project because 
they have a tendency to involve or take care of so many risks or 
realistic production rates so on and so forth that you won't win 
the tender.”, (head of section, contractor1). The missing 
information can be about the uncertainty in the schedule or effect 
on other parts of a project. “what often happens is that the time-
aspect is not illuminated – and then the uncertainty regarding if 
this extra work can be completed in time or if it affects 
something else – and then you start and then the schedule drifts 
and that affects all kinds of things…” (risk manager, engineering 
consultancy2). Misrepresentations can be due to local sub-
optimizations, goal conflicts or if one of the parties are trying 
to ‘squeeze the lemon’, according to a risk manager (risk 
manager, engineering consultancy2).  

 
The amount of missing information can differ between 

lifecycle phases: “in the tendering phase and in the first part of 
the contract phase we see collaboration. When we sign the 
contract and we go out and it's production […] the collaboration 
kind of stops when we go to the production side, unfortunately” 
(head of section, contractor1). 

 
Information can be missing or wrong due to cause and 

risk descriptions being mixed up in the risk logs. The mix-up 
can be caused by a lack of training, and the level of skill level 
vary a lot between companies (risk manager, engineering 
consultancy). - “there is a syntax for how to describe a risk, but 
people rarely use it […] either because they don’t know how to 
or […] maybe because they are sloppy” (risk manager, 
contractor 1) 

 
There were examples where risk information were not 

made available to project managers. The risk information was 
not knowingly neglected, but unavailable: ”if we win the project 
- if we get that project, the project manager won't have access to 

all those thoughts and information” (head of section, 
contractor1)  

 
Knowable and predictable risks were perceived to be 

often left out if the risk was caused by an interaction between 
professional domains or by one domains effect on another. “all 
the little things that could be important due to intersections 
between the different departments […] doesn't get documented 
at the same level as the cost drivers does”, (head of section, 
contractor1).  

If no one is explicitly responsible for the cross-functional 
risk then these risks would often “fall between two chairs”, 
according to a risk manager (risk manager, contractor 1). The 
companies often thinks in silos and thus easily overlooks risk 
between professional domains (risk manager, engineering 
consultancy2). 

 
Even if the needed information is present, aspects can be 

missing regarding the quality of it. - For example, when 
assumptions behind estimates are not communicated along 
with the estimates: “…we have a very difficult time identifying 
how the client or the client advisories have come to the 
consensus […] and we can't see through it. And I think it's a 
major risk when doing the unit pricing on that project that if the 
client is right, then we have one situation. If we are right, then 
it's another situation […] And perhaps, the right combination is 
somewhere in the middle. And I think it's a major risk that 
we've been tampering with the unit price” (head of section, 
contractor1). 

 
The information can miss important details due to the 

format, as with reporting only a few top risks: ‘’you can only 
hand something in which is very limited. Often only two or three 
risks, because you have to develop them fully […] so per risk 
you are almost at the size of an A4, to prove all the things, that 
the client wants to see (risk manager, contractor3”). However, a 
lack of resolution in the risk management could leave out risks, 
which may represent a major risk for the project. “people have a 
tendency to focus on the major risks […], and the minor risks 
[…] tends to be just sort of overlooked, even though the sum of 
the last 20 or 25 could be just as great as one of the major risks 
in the project” (head of section, contractor1).  

 
Lack of following the formal risk management process 

can lead to important risks being overlooked. “at the moment 
when you are letting the people do it this way [informally] […] 
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you just lose track of things, and you skip things” (risk manager, 
contractor3).  

 
Missing information can arise from a culture where it is 

not okay to speak up. This type of culture can cause project 
personnel to refrain from sharing vital information with decision 
makers. “if you don’t feel like speaking up and keep it hidden 
and then it suddenly pops out of Pandora’s box, right? – then 
that’s when it really goes wrong, right? (head of division, 
contractor1). 

 
Risk can be overlooked if the team spends time in 

conflicts: ”the competences have to be there of course and you 
need the right people, and the builder is very important in 
relation to ensuring cooperation so you don’t end up in a 
conflict, because if you do, then you will use all the time on 
conflict instead of building. Then you won’t see all the risks 
and […] that is why today so many wants these cooperation 
cases” (head of division, contractor1).  

 
Wrong information: 

There were examples of risk management in which 
information was wrong, not at the appropriate level of detail, 
contained ambiguity, high residual risk or simply did not fit with 
professional conventions. For example, when a project faced the 
risk of major delays, the mitigation action written in the risk log 
was to “extend schedule”, even though it was not an option to 
extend the schedule as the delay would likely cause the project 
to come to a halt. At times mitigation actions were simply 
“fictitious” (project controls, engineering), and thus the risk 
management contained erroneous information.  

 
Interviewees reported incorrect risk information in risk 

management documents for multiple reasons, including: lack 
of experience, accidental or purposeful misrepresentation, 
for instance in order to win projects. For example within 
construction projects, the risk management results were often 
changed to win a tender and did not reflect the actual assessment 
of risks. “In reality [the risk estimate] was almost adjusted to fit 
the price target they thought they should land on, and then it 
didn’t really make sense” (Head of division, contractor1  – check 
this quote). This lack of proper risk assessments led to 
acceptance of projects that were not good for business (head of 
division, contractor1). Misrepresentation of estimates 
occurred with regard to cost risk, schedule durations and 
resource needs. “They wanted the job […] so they removed a 
couple of hundreds of hours […] but they will most likely come 

under pressure because they removed all the reserves” (project 
controls, engineering) 

 
Defective information can arise from a lack of experience 

and skill (head of division, contractor1). For example, two of 
the interviewees described the same phenomena related to 
experience (in different lifecycle phases) – One of the 
interviewees questioned the risk management skill and 
experience of the personnel doing tenders: "What's the quality 
of the work spent on? How in-depth is it? Is it only regarding 
contractual things and now we're into production? Does the 
tender management even know [laughter] how to do the 
production in real-life?" (Head of section, contractor1). Other 
interviewee described a lack of skill and experience leading to 
defective information in production. “People doing the tenders 
are almost always from the risk management division, which 
means dedicated risk managers with training […] this has to be 
handed over to […] a project engineer/process manager, who are 
not as good in this as the former.” (Risk manager, contractor3). 
However, more experience does not always help; it has to be 
appropriate experience relevant to the context. Otherwise, it 
could represent errors in estimates:  

’So we had a huge argument with the risk management 
guys in the other country because we thought that there should 
be allocated a lot more resources to drilling equipment, time 
delays, […] and they didn't because they had […] a mean for 
how many meters-power they could produce […] But we had a 
couple of examples […] And I think they lost two, three, 400 
million kroner on that project alone because they 
underestimated it massively. So we had local experience.’’ 
(Head of section, contractor1)  

 
Missing or wrong information: Missing or wrong 

information can arise from an inability to gain the appropriate 
knowledge or if it is not feasible to acquire the knowledge in 
advance. “it can be hard sometimes to figure out 5 years in 
advance […] that this particular risk exist“ (project manager/risk 
manager, engineering consultancy1). 

 
Ambiguity was a source of defective information as 

information can be interpreted the wrong way. For instance 
regarding contracts: “this is a prime example, paragraph 15 is 
really vital for the ground engineering department because it 
states that the client needs to provide full information about the 
ground. And if they can't or if it deviates, then there's basis for 
this claim. But what's quite difficult here is that the client always 
tries to add a line that the contractor should be able to prove that 
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it's different. And how do you handle that?’’ (head of section, 
contractor1)  

 
All the interviewees acknowledged that there were 

examples of defective information in risk management used for 
decision making, but some declined to speak about specifics or 
declined to go on record with specific examples.  

 
4.2.2. Overproduction  

Interviewees stated that the missing information could 
create mistrust between departments, causing risk identification 
to be redone.  

Project managers would redo the risk management and not 
use the risk information generated at an earlier stage by others, 
even from the same company: “when you go to the construction 
phase, many project managers have the thought that the 
tendering person hasn't been viable regarding risks, and then 

does their own. […] even if there were a very good, very filled-
out document with a lot of information, I think there's sort of a 
mindset from many of the project managers that "I would 
rather do my own than have something that I don't know 
how it came about or what's in it“ (head of section, 
contractor1). 

 
Sometimes too much information is simply created, 

“that is why I sometimes do consolidated overviews”, a risk 
manager explained (risk manager, engineering consultancy2) 

 
At phase changes the risk management was reported to be 

redone. “…when we come to execution you start with a new risk 
management which is the norm” (Project manager, contractor1). 
It can also be the case that too many risks are identified and then 
cut out, leaving just the biggest (Project director, contractor2). 
However, sometimes these risk that are left out can total more 
than one of the biggest (Project director, contractor2). However, 

Figure 7: Overview of causes of defective information 
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overproduction might also be only partial and to fulfill a need 
for contextualizing the risks in the new phase: “…there's sort 
of a tendency to do it from scratch because then it fits into 
the risk situation on-site and just approach it as a lump sum of 
[…] and not use the tools available.” (head of section, 
contractor1). There can be mistrust in the risk assessment 
produced which can cause the risk information to be redone 
resulting in the risk management being redone, even if not 
needed (Head of section, contractor1) 

 
Information were at times lost after the projects were 

carried out and then redone from scratch, on similar projects. 
“what we need to improve about is getting the information back 
to the tender 

department in an organized way” (Risk manager, 
contractor3).  

 
Interviewees described missing organizational learning 

with regard to risk management: “So you don't have that 
loopback […] that you could hope for, for better risk 
management” (head of section, contractor1,  ). The lack of 
learning was rooted in poor knowledge re-use, which then 
creates overproduction because risk information is redone 
between projects. ‘’there's not one person who manages to 
collect all the information […] It usually ends up in a risk chart 
or a list or something in the tendering process. And then that's 
just the end result, […] there's a lot of thought and a lot of things 
that doesn't go into the end result’’ (head of section, contractor1) 
 

 
Table 8: Overview of causes of over production 

 
4.2.3. Over processing 

Over processing was identified in risk management which 
had too detailed risk analysis results, too much information 
about risks or too much detail in the system itself.  

A project manager explained having an external consultant 
hired in for the risk management, but that it did not create value 
because it was overly detailed and disconnected: “it was 100 
pages which I almost couldn’t bare to read every single month, 
and there weren’t really anything new in it” (project/risk 
manager, engineering consultancy1). 

It is important that the complexity of the systems is not too 
high “the systems should not be too complex […] then you can 
miss what is most important […] which is to do something about 
the risks” (head of division, contractor1). 

 
A risk manager described having too detailed risk 

information from old projects that the team was forced to assess 
and evaluate even if it wasn’t particularly relevant to the current 
project. If the risk management system is overly complex and 
too detailed, then people won’t use it. (Risk manager, 
contractor 1) 

 
4.2.4. Lack of system discipline (Not adhering to the RM 

process)  

There were reports of project personnel not adhering to the 
risk management process. Multiple reasons were mentioned 
such as lack of empowerment (head of division, contractor1), 
poor format (visual and content) of the risk management systems 
(risk manager, engineering consultant2), project managers 
preferring, to use another system and fear of exposing problems 
and draw unnecessary attention (project controls, engineering). 

 
According to a risk manager, part of the reason for not 

adhering to the process was that risk management is often not 
project personnel’s first priority because they have other 
responsibilities (risk manager, engineering consultancy2). 
“[…] especially the process manager is busy with a wide variety 
of documents towards the client […], which often keeps them so 
busy that risk management, […], is not being done’’ (risk 
manager, contractor3)” 

Risk management is at times not prioritized due to 
other more urgent matters: “there are so many kinds of 
obstruction in this construction world […] I was meeting you at 
7 o'clock in the morning and then a girl came into the meeting 
and said, "We want to talk about this." And then the phone rang 
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and then this, this, this. And then you had your to-do list written 
and then in the bottom of to-do list I had to do this risk 
management […] It's almost 5 o'clock in the afternoon so I have 
to go home. Oh, I didn't [do the risk management]” (divisional 
manager, contractor1). 

 
The lack of adhering to the risk management process could 

happen for only parts of the risk management process, such as 
when risk are identified, but no follow up actions are carried out. 
“the tendency is that you do it, but you don’t follow through” 
(Project manager, contractor1). Risk management can also 
happen outside the formal risk management process and result 
in non-adherence to the formal process: “they do risk 
management. They just don’t do it in an organized way” (Head 
of BD, contrator2). A similar sentiment was expressed in 
relation to the company best practice for risk management: “The 
best practices […] have [various] topics […] and they have a 
duty to […] report at the end of the month […] But they don't.” 
(head of BD, contrator2). 

 
Experience was mentioned as an additional reason for 

non-adherence: “And then I have seen that in the 
implementation they have not addressed some things […]. I also 
think this was partly because of […] people that were 
inexperienced with risk management, and not really sticking to 
the process” (Risk manager, contractor3). 

 
Interviewees explained that they perceived top 

management support to be important. Additionally, lack of 
empowerment “can affect the risk management so they do not 
act if they make mistakes and then they don’t handle the risks 
[…] people can become paralyzed when they do mistakes and 
then suddenly they can't take action” (head of division, 
contractor1)  

 
Lack of follow up: “we had some large structures erected 

and we had identified some risks […] but they didn’t have the 
internal process and discipline to follow up” (project controls, 
engineering)  

Lack of follow-up was described to happen in relation to 
aggregation and were not escalated in the organization. ”[…] 
then it gets stopped as it moves a layer up in the organization or 
there is a lack of follow-up and nothing is done about it – that is 
what I consider to be poor risk management” (project controls, 
engineering). 

 

‘Lack of system discipline’, could be interpreted as an 
important waste and in the sample there were many references 
to it, however, lack of following the risk management process 
could also be due to problems with the process. If the process 
does not make sense it could be wasteful to follow so this type 
of waste is very contextual, and perhaps a way in which waste is 
different to risk management. It may be more important to hint 
at the underlying causes of this waste rather than to try to address 
this type of waste directly.  

 
There were examples of a lack of adhering to the formal 

risk management process/lack of system discipline as depicted 
in figure 6 but there were also examples of adherence to the risk 
management process in a non-value adding, “tick-the-box” 
manner. 

 
Table 9: Overview of causes of lack of system discipline 
 

4.2.5. The different customers of risk management: Necessary 
non-value adding risk management vs. tick-the-box 
risk management 

There were different ‘customers’ discovered in the data for 
risk management, and identified waste, where others identified 
value. A counterintuitive result that was found in the data was 
that PRM was perceived to create value for compliance, even if 
performed as a ‘make-believe’ exercise with no actual value for 
the stakeholders doing it. This was described as performing 
PRM as “a table for the sake of the table” i.e. a tick-the-box 
exercise for compliance. Particularly, risk managers reported 
this phenomenon: “They do it [risk management] because they 
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have to” (risk manager, large contractor), but it was also 
observed by upper management and described it as a matrix that 
was done for the sake of the matrix (Head of division, 
contractor1). A project/risk manager stated that at times, it can 
seem like the only purpose of risk management is to create an 
“alibi” (project/risk manager, engineering consultancy1). A risk 
management system can end up as “a template which is filled 
out for the sake of the template” (head of division, contractor1). 

 
Risk managers described recurring instances where they 

experienced meetings being cancelled, and that participants 
"show up to meetings unprepared and say 'oh by the way, there's 
also this [risk document] we got to run through'" (risk manager, 
engineering consultancy1). The frustration of clients not seeing 
the value in RM was identified across all risk managers: "The 
classic one is they don't believe in all this fancy paperwork." 
(Risk Manager, consultancy2). The data showed different 
examples of this phenomena where the project risk management 
was considered partly as waste: "RM was done to calm down 
major stakeholders or a client and to make him feel a little more 
relaxed […] we were writing down what were the risks […] but 
not proceeding with any action from that" (project controls, 
engineering). There can be conflicts in value perceptions of 
stakeholders. Therefore they can have different perceptions of 
what value risk management should create and how it creates 
value and therefore what constitutes waste and what does not. A 
risk manager in a contractor described such an example of risk 
as ‘necessary’ waste to fulfill compliance: 

"When I talked about risks, […] he just said 'that's not a 
risk' [...] then I was just sitting there for ½ an hour where we just 
stared at each other, because I mean maybe he doesn't want to 
give input [for the risk analysis], but I'm still going to keep 
sitting here. - he shouldn't have it easier just because he acts like 
an idiot […] In hindsight it was also my mistake I think, because 
I forced 'my way' of doing RM onto the organization" (risk 
manager, contractor). 

5. Discussion 

 The following section present discussion points related to 
the waste. First two discussions points that emerged from data 
are discussed. Section 5.1 discusses conflicting perspectives 
between stakeholders and 5.2 discusses how ineffective risk 
management can lead to accepting projects with too much risk 
or rejecting projects due to ‘seeing’ too-many risks. Section 5.3 
compares the literature with empirical findings, and section 5.4 
and 5.5 discuss the most dominant waste categories. Section 5.6 

and 5.7 discuss the learnings of applying the concept of waste 
and how to study risk management. Section 5.8 presents an 
overview of the different degrees of waste in risk management, 
from partially non-value adding, to value destroying, and, finally 
the different customers of risk management are discussed in 5.9. 

5.1. Conflicts / clashes which affect efficiency and effectiveness 
of risk management 

The interviewees identified goal conflicts, which showed 
up in the risk management and rendered it non-value adding. 
There were multiple examples of clashes between different 
stakeholders for instance between project and strategic level, 
different departments or different stakeholders within a project. 
For example, a project manager described a case where the 
project risk assessment clashed with the strategic risk 
management: The company wanted to launch a new product due 
to risk of losing market share, but patient risk had not been fully 
investigated. "We weren't ready, but they were worried about the 
market share", "so now we are trying to mitigate those risks to 
the patient” (project team member, medico engineering1). We 
observed a similar conflict in a project where a crucial 
component solution is still not understood, and project team 
members identified it to be a risk for the project, potentially 
causing delay, but due to the risk of losing market share, the 
project is going ahead, not knowing if the technical risk can be 
mitigated. 

Risk management can help to protect the profitability of 
the company, but can be in conflict with the project scope and 
vise versa, according to the project manager (project manager, 
mechatronics) and this can result in non-value adding risk 
management, for at least one of the stakeholders. A different 
type of clash was encountered due to a risk management process 
which was not fit for the context. The result being massive re-
designs because of a failure to understand the risk related to 
achieving the desired level of innovation, which did not align 
with what was considered a good process by the project and risk 
managers on the project (risk manager, engineering 
consultancy2). 

5.2. Balancing between wastes: A story of multiple wastes 

One of the interviewees described the history of their risk 
management system. The company had a number of projects that 
had gone poorly, and they attributed the acceptance of too many 
‘bad projects’ to missing and wrong information in the risk 
management. Particularly they found that risk management 
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wasn’t thorough enough and thus the perceived benefits of a 
project seem better than they were, because the risk picture was 
not accurate (figure 7). They set up a risk management system 
to address the issue. The new system was much more detailed 
and uncovered many risks. However, it resulted in rejecting so 
many projects that it became a problem for the business. 
Therefore the employees found work-a-rounds to limit the risk 
management accuracy to let in more projects. The overly 
detailed risk management was not a good solution “in the long 
run” for the company (head of division, contractor1), and they 
are still searching for the right solution.  

5.3. Comparison of the literature with empirical results 

Table 8 presents the findings mapped according to 
previous literature. It can be observed that we confirm many of 
the causes of non-value adding risk management. Additionally 
the table presents new causes. For example (but not limited to), 
project managers not adhering to the formal risk management 
process might be doing their own separate system on the side. 
Another example is that lack of sharing important risk data 
might be due to fear of other stakeholders using the information 
strategically.  

Figure 3: Perceived benefit of risk management related to waste types 
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Waste category Cause of non-value adding/poor RM in previous 
literature 

Causes of non-value adding/poor RM in the data  

Defective information 
 

Using flawed information  Using flawed estimates in decision-making, using flawed estimates in aggregation, 
lack of calibrating what the numbers mean, Historical experience does not fit present 
context / experience is misleading 

Lack of data  
Using a method which is unfit for the data/ using an 
inappropriate method/lack of suitable method/tool 

lack of fit of method for quantification, Subjective quantifications cause defective 
information  

Unknown level of uncertainty in the estimates, 
inaccurate subjective estimates 

lack of communicating assumptions behind estimates 

N/A Missing information about how the risk analysis was carried out and quality and 
context of results 

Conflicts between project stakeholders affect the risk 
management 

Overlooking risks due to time spent in conflict, conflicts cause premature decisions 
and errors 

Strategic misrepresentation / tampering with, hiding or 
omitting risk information for strategic gains 

lack of collaboration between stakeholders leads to not sharing risk information, local 
sub-optimization, requests to remove or tamper with information from senior staff, 
withholding information for strategic gains, local sub-optimization to fit only few 
stakeholders, fear that other parties will use information against them, conflicting 
stakeholder interests 

Fear of speaking up about risks, discussing risks goes 
against cultural norms, omitting results due to anxiety 
or bias 

Having a culture where it is not ok to speak up regarding risks, fear of exposing 
problems / getting unwanted attention 

Mistrust / lack of trust Withholding information due to mistrust in the other stakeholders 
Stakeholders cannot agree on assessments, variations 
in risk attitudes and perceptions 

N/A 

Performing RM only for the sake of compliance, Tick-
the-box RM 

Doing risk management to get an alibi, Lack of believing in the fancy paper work, 
Doing RM as a “make believe” exercise, Doing RM only to calm down major 
stakeholders, Inputting fictitious mitigations 

Failure to clearly define a risk Inability to gain required knowledge, lack of calibrating judgement criteria, ambiguity 
in descriptions of risk  

Lack of considering sources of risk holistically lack of considering risk sources holistically, lack of considering risk that fall between 
departments, lack of including relevant stakeholders 

Defective information/ 
Poor knowledge management 
 

N/A Information is lost at phase transitions 
N/A Lack of knowledge sharing regarding risks, lack of sharing knowledge about risks 

between projects 
Defective information/ Lack of 
system discipline 
 

Lack of clarity of role definitions risk falling “between two chairs” 
Lack of leadership/organisational support for RM/lack 
of corporation between employee and top management, 
lack of empowerment 

Lack of empowerment of employees, not requested from top management 

Lack of skill/expertise/training/experience Mix-ups and confusion regarding terms, lack of skill, lack of experience, lack of 
professional language, incompetence 

Resistance to PRM / change / weak change 
management 

Lack of following the formal risk management process, lack of discipline  

Project teams (and managers) are rewarded for 
problem-solving, not prevention. 

N/A 

Lack of resources, time, money, personnel focused on 
other activities 

Project managers are busy with other activities, lack of time 

Lack of system discipline Cannot justify the cost RM, The value of risk 
management cannot easily be proved; lack of 
awareness of benefits 

N/A 

Lack of system discipline/  
Over processing 

Too much detail in the risk analysis Too detailed risk analysis, Too detailed risk management system causing non-
adherence, evaluating too many historical risk from other projects. Format of the risk 
management system leads to non-adherence. Visual or technical format does not fit 
need/context.  

Lack of system discipline/  
Over production 

Not following the formal RM process, disengaging 
from the risk management process, following only 
parts of the process, mistrust in the process, lack of 
ownership 

Lack of properly following the formal risk management process, Lack of updating 
risk documents, Project managers doing their own thing on the side 

Over production Implementing to much risk management Rejecting projects due to overly detailed risk management 
Producing too much risk information Too much risk information 

 
N/A Recreating information from scratch due to mistrust 

Unnecessary movement N/A Employees walking around asking for information about risk/Information hunting 
Stockpiling information/information 
rot 

Information quality/relevance diminished over time.  Information created and stored but not used. Over time the information had 
diminished in quality  

Table 8 Comparison of causes of waste identified in the literature and the empirical study 
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Results were discovered which did not fit the table/align 
with previous studies related to both defective information and 
overproduction. For example the category relating to too much 
detail in the risk management system was expanded. This was 
particularly related to the format of the risk management system, 
where interviewees reported that too much detail in the risk 
management system can cause non-adherence, thus adding to 
the literature, where it was only found to be inefficient in terms 
of overproduction. Additionally this problem extends to the 
visual set-up of the risk management system as a potential driver 
of non-adherence or ‘lack of system discipline’. Issues with the 
format of the risk management system was also linked to 
overproduction and defective information, such as when the 
format does not fit the need or context and includes too little or 
too much information, thus expanding the previous findings 
related to over production and over processing and linking these 
to lack of system discipline. Lack of knowledge sharing 
regarding risks was observed in the data in multiple ways. There 
was a lack of sharing knowledge about risks between similar 
projects, information were lost in phase transitions and risk 
information was recreated from scratch without follow-up thus 
representing overproduction and lack of adhering to system 
discipline, ultimately producing defective information due to 
information missing. Risk information was also reported to be 
recreated due to mistrust of the expertise of the creators, thus 
representing over production.  

An interviewee explained that historical experience 
applied by an external risk management team did not fit the 
context and thus was an example of defective information which 
was not accounted for in previous literature. In principle it is 
important to rely on data, but if the information do not fit the 
context it can cause defective information.  

5.4. Defective information 

Defective information was one of the prevailing categories 
of waste. Wrong, missing or ambiguous information appeared 
for a number of different reasons in the data. There were 
multiple causes of defective information and it was more than a 
singular phenomena such as strategic misrepresentation 
(Flyvebjerg, 2008) or ignorance (Kutsch, 2010). Defective 
information was perceived to happen for a number of reasons (as 
depicted in figure 2, section 4). 

 
The definitions of defective information in lean product 

development (Kato, 2005; McManus, 2005; Rossi et al., 2011; 
2017) does not include ambiguous information. However, it can 

be important to avoid ambiguous information in risk 
management as it can lead to ignorance regarding important 
risks, in the same manner as missing or wrong information.    

 
Through observations and risk management documents in 

the case studies, it was discovered that a lack of experience and 
skill could create issues in the risk management such as using 
cause and effect interchangeably. The finding was supported by 
the interview study where the interviewees perceived a lack of 
experience and skill to cause defective information. The 
problem of using terms incorrectly and errors in the use of 
professional language and risk characteristics can stem from 
issues beyond skill level. There are fundamental issues with the 
terms used in risk management (Aven, 2012; Aven and Renn, 
2019). Risk management has yet to settle on a uniform language 
regarding terms and delimitations of risk management, which 
can cause trouble for a practitioner setting up a risk management 
system. This is also evident in the recent audit (Ernst & Young, 
2017) of a risk management system which we mentioned in the 
introduction. The authors identified multiple accounts of 
problematic professional language or lack there of, however the 
auditors themselves goes on to describe one of the key risks 
going forward as “risk of delay”, which only describes the effect, 
leaving out cause. Ironically, the auditor report contain similar 
mistakes, as the system being audited. It is a challenge for 
practitioners to choose which terms to use when the existing 
terms are problematic to some extent and no consensus have 
been reached in the field. Furthermore, practitioners may face a 
situation where different stakeholders use different terms to 
describe a risk within the same project. Part of the issue reside 
in the boundary between project phases where different types of 
uncertainties are more prevalent on each side of the boundary, 
because a particular definition of risk and uncertainty can be 
beneficial in one context, but not in another (Loch et al., 2006).   

5.5. Lack of system discipline vs. necessary non-value adding 
risk management 

The waste category ‘lack of system discipline’ was added 
to the original waste categories, (Bauch, 2004) and revolves 
around not adhering to the process for different reasons such as 
(but not limited to) incompetence and unclear roles and 
responsibilities. This waste was present in the case studies as 
well as interview study. The interviewees mentioned various 
triggers for this behavior. It was mentioned for instance, that 
adherence must be requested from the leadership and others 
stated that customizing to local context and needs was key in 
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obtaining participation. According to Wenger (1998), if there is 
a literal compliance requirement it can drive non-participation, 
thus it is paradoxical that participation in these systems are of 
the utmost importance, yet they are often driven by compliance 
requirements alone. Listening and incorporating ideas from 
employees and tailoring to the contextual needs would increase 
adherence to such systems, according to the interviewees. 
However, misalignments between stakeholders using the system 
can create issues such goal conflicts which show up in the risk 
management. This is why we find examples in the data of risk 
management which is non-value adding for a project manager, 
yet still be perceived to create value for upper management and 
compliance. Risk management performed for compliance as a 
tick-the-box exercise could be viewed as necessary non-value 
adding risk management, but can also be a source of defective 
information and thus be considered misleading and wasteful and 
value destroying at worst. This observation extends the concept 
of pure waste and necessary non-value adding activities within 
lean, because it means that there are some stakeholders who 
perceive it as valuable, and others who do not. In this analysis it 
would be considered wasteful if only part of the risk 
management process is performed, such as risk identification, 
but without follow-up. However, according to De Bakker (2011; 
2012) even performing the activity of risk identification without 
any follow up will create value because it creates awareness of 
the risks and has communication effects. Paradoxically, risk 

management activities even if disconnected and compliance 
driven, might still be value adding to some extend. A risk 
management practice can be perceived as valuable by one, be 
seen as waste by another, but that doesn’t mean it cannot be 
improved. The results highlights how a risk management 
process is dependent on the input it receives and the amount of 
defective information in it, particularly if it is to be effective as 
a leadership and governance tool, it must not be filled with 
waste. When a lack of proper quantification or data regarding 
quality of estimates makes it problematic to manage risk at the 
portfolio, because the risk estimates are not comparable. There 
were surprising examples of “too much risk management” which 
makes the organisation reject too many projects which confirms 
the finding by (Rao Tummala et al., 1997) that a potential 
negative effect of risk management is that it makes it difficult to 
accept good projects. Yet it also expands this finding as it 
presents potential reasons for this issue, such as lack of fit 
between risk management system, context and needs. Thus it is 
not necessarily risk management itself which has this effect, but 
rather the (unfit) implementation of it.   

In the literature it was evident that project risk 
management is sometimes not carried out according to the 
formal processes (Taroun, 2014), and sometimes as a tick-the-
box or non-value adding activity (Oehmen, 2014; Kutsch 2010; 
2014). This study confirms these findings, and reports causes not 
identified by the authors who previously studied it. Additionally 

Figure 4: Lack of system discipline vs. partial waste 
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the results show that a lack of system discipline and necessary 
non-value adding risk management can lead to the wastes of 
defective information or over production in the risk management 
(figure 8). 

5.6. Applying the Lean concept of ‘waste’ to the project risk 
management domain 

Based on our findings, the waste categories apply to the 
project risk management domain, though we did not find 
evidence of them all. The following categories were identified 
in the empirical study: 

Defective information, over production, lack of system 
discipline, unnecessary movement, stockpiling information, 
poor knowledge management, over processing and necessary 
non-value adding risk management. The relation between the 
waste categories are shown in figure 2. The categories not 
identified in the empirical findings are: waiting, 
rework/correcting, transportation/hand-off/miscommunication, 
limited IT resources, underused employee creativity.  

5.7. Case studies vs. interview studies vs. how to study risk 
management 

Unnecessary movement and information hunting was 
discovered in the case studies. This could be because it is more 
easily observable, than through interview. The case studies 
enabled analysis of documents where defective information 
could be verified in documents, which was not possible in the 
interview study.  

There were discrepancies in the root causes stated for the 
waste in the case studies and the interview study. The case study 
for instance made it possible to pinpoint where the wastes 
manifested, such as risk logs, during risk workshops and other 
parts of their risk management system. However, the interview 
component, which was also part of the case studies, revealed that 
project managers were doing their own risk management on the 
side, which had not been visible through studying the 
documentation. There is complexity in studying risk 
management systems and this poses challenges when optimizing 
them. To discover what is happening in a risk management 
system, the approach in the case studies revealed more about 
what is going on (i.e. the actuality), than only interviewing, for 
instances lack of connection between risk management 
processes, yet the interview study provided more data on 
different causes. We argue that it would benefit 
designers/optimizers of risk management systems to apply a rich 
data collection strategy inline with actuality research (Cicmil et 
al., 2006), such as the value stream mapping approach 

Figure 5: Relationship between wastes 
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(Willumsen et al., 2019a) which was used as part of our data 
collection.  

 
It is possible to screen for defective information due to 

errors in complying with ‘formal’ or appropriate ways of 
describing a risk. For example when confusing source and 
impact, such as when a risk is described purely by its impact 
“risk of delay”, which is inadequate information to take any 
actions or do any evaluation. Another example could be not 
considering an important obvious source of risk such as 
regulatory requirements in the medical industry. However, some 
waste in the project risk management may only be discoverable 
ex post, and thus iterations are required to improve a risk 
management system. This finding has implications for tailoring 
of risk management systems, as identifying waste represents 
away to pinpoint where tailoring is needed.  

5.8. From value adding to value destroying risk management 

In the results we identified multiple levels of waste (Welo 
and Ringen, 2016) from value adding, to value destroying 
(figure 9). The results confirm and provide new causes tick-the-
box risk management, for instance when risk management is a 
compliance requirement, but the stakeholders do not participate 
in it properly, it becomes necessary non-value adding RM. If 
decisions are made on ‘tick-the-box’ or ‘make-believe’ risk 
management, it could have severe consequences and be value 
destroying. This is supported by the recent accounts of projects 
gone wrong where the risk management was pinpointed as the 

cause (Ernst & Young, 2017; Statsrevisorerne, 2016). In the 
‘best case’ examples of tick-the-box risk management, it is 
performed in that way because the project manager is running 
their own risk management on the side, and therefore not 
engaging with the formal risk management. However, in the 
worst cases, it could be worse than doing nothing, because then 
at least the stakeholders would know, that they do not know the 
risks. In case study no. 4 risks were estimated based on best 
guess during risk workshops yet in need of a precise estimate. 
This is an example of performing risk management in this way 
could be worse than doing nothing according to (Hubbard, 
2009), because decisions are based on erroneous information 
could put the company in dire straits. Figure 9 depicts risk 
management ranging from value adding to value destroying.  

5.9. The ‘customers’ of risk management 

The articles that consider barriers to effective risk 
management do not consider a multi-stakeholder perspective. 
We found that risk management has many ‘customers’, and they 
have different views on what is wasteful in risk management. 
Upper management might consider a reporting routine as 
valuable, or necessary to enable other value creation, however, 
the project or risk manager who is actually carrying it out, might 
consider it wasteful. Thus we see conflicts which show up in the 
risk management because different stakeholders prioritize 
different ways of carrying out risk management and have 
different goals which in turn affect the efficiency and 
effectiveness of risk management. For example in the interview 

Figure 6: From value adding to value destroying risk management - different degrees of waste 
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study, where a product was launched prematurely despite 
conflicting views with regard to risk or in the case of the space 
shuttle (Kerzner, 2017) where defective information and 
conflicting perspectives rendered the risk management 
ineffective. The lack of system discipline, i.e. lack of adhering 
to the risk management process goes beyond IT projects 
(Kutsch, 2014), and is linked to the multiple ‘customers’ and 
their different perspectives. Even if a project manager is not 
adhering to the formal risk management process, they might be 
doing their own risk management on the side, as observed in our 
empirical study, or there may be a lack of skill, or many other 
causes, as described in section 4. Thus, designers of risk 
managements systems must consider what waste exist in their 
system, what might cause it, but also, consider the different 
‘customers’ and how they might see waste differently from 
different perspectives.  

6. Conclusions 

6.1. Contributions  

In this paper we reviewed the literature for causes of non-
effective and non-efficient risk management. We answered the 
research questions through a literature and empirical study 
where we transferred the concept of waste from lean thinking to 
risk management and used it to investigate ineffective and 
inefficient, non-value adding activities, (i.e. waste) in risk 
management. The root causes of waste are many, potentially 
infinite and contextual, therefore identifying waste in the risk 
management process by way of identifying waste, represent a 
novel and structured way to identify barriers to optimal risk 
management by examining the process for instances of waste 
and tracing the root cause from there. In addition, table 8, 
presents an overview of barriers to effective risk management 
linked to what type waste they can cause. This study identified 
more barriers to effective risk management than previous studies 
and thus presents a more comprehensive overview for 
practitioners than in previous literature. It is interesting that the 
empirical study confirmed most barriers/causes from previous 
literature even though we were using waste categories as coding 
and not the barriers. The approach of coding for waste enabled 
the discovery of additional causes of waste. Not all waste 
categories established in lean literature were evidenced in our 
study of risk management. The waste categories discovered 
were defective information, over production, over processing, 

lack of system discipline, unnecessary movement, 
stockpiling/information rot and poor knowledge management. 
This paper presents a more holistic account of barriers to optimal 
risk management than is available in the literature. Additionally 
the paper contributes a novel approach to discern problems with 
risk management process efficiency and effectiveness. 

6.2. Implications for practice 

The concept of waste in risk management can be utilized 
by practitioners to identify issues with their risk management 
processes. Utilizing waste as an analytical lens enables the 
identification of inefficiencies in the process itself as the concept 
details how issues manifest in the process, primarily ending up 
as defective information. This research presents some 
reoccurring themes in literature and the empirical results which 
can enlighten practitioners and assist them in scratching the 
surface for tick-the-box risk management and identify potential 
value destroying risk management. The results present real 
world accounts of risk management systems and the associated 
issues which can arise, thereby providing practitioners with an 
overview of potential issues validated in literature and through 
multiple empirical sources. This research validates utilizing 
value stream mapping as an approach for identifying waste in 
risk management as defined by (Willumsen et al., 2019a). 

6.3. Limitations 

Conducting interviews were challenging and may have 
certain limitations as it is a challenge to discuss and research the 
waste because not many want to discuss it due to various 
implications. As we ask for specific examples of practice a high 
degree of trust was needed in order for the interviewees to share 
information. Some interviewees were very forthcoming while 
others needed time to ease into talking about the subject. 
Because it is a sensitive topic, some interviewees might have 
held back important examples of waste in their organization.  

The distribution/emphasis of different waste categories 
might be due to the data collection methods and interview style. 
Some wastes were mostly visible through observation, such as 
unnecessary movement and in this study there were more 
interviews than observations which also might explain the waste 
category distribution. The waste identified might not occur 
outside the sample we studied and the literature reviewed.  
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ABSTRACT 
Risk management (RM) in new product development (NPD) is often implemented as a standardized 
framework and ends up being carried out as a tick the box, non-value adding activity. To avoid this 
problem, RM needs to be tailored to the organization and NPD project. This paper identifies a gap in 
both understanding and facilitating tailoring, i.e. design of RM systems in NPD. To understand how to 
design RM systems, we must better understand how RM adds value to NPD activities. We applied 
Product Development Value Stream Mapping (PDVSM) to RM and conceptualized a Risk Value Stream 
Mapping (RVSM) framework to support design. Through a state-of-the-art literature review, we 
identified typical categories of value and waste in RM as well as approaches to model the RM in NPD. 
We developed and tested components of the RVSM framework based on PDVSM in three case 
companies. In this paper, results are presented regarding waste, value and potential ways to model the 
value stream in RM. The framework enables a diagnosis of the current state of RM in companies and 
supports future design activities pertaining to RM systems. This paper is positioned at the intersection 
of design, lean thinking and RM 
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1 INTRODUCTION 

Risk management (RM) is an integral part of new product development (PD). Risks are at the heart of 
innovation and managers should learn to explicate and embrace the risks that matter (Wang and Yang, 
2012). Companies accept a trade-off between risks and benefits, because risk taking is inherent to 
progress and PD. However, while companies require a strategy that involves both taking and avoiding 
risks in order to survive, they are often unable to protect themselves against risks effectively and 
efficiently (Choi et al., 2010). In PD risk can cause products and/or projects to fail. Risk can cause 
delays, increase costs, and have consequences for a project and the company as a whole (Salavati et al., 
2016). Without proper RM, PD projects can easily run out of control, consume resources and experience 
cost overruns which might lead to failure (Mu et al., 2009). About 80% of PD projects fail before project 
completion and 50% of completed projects make no return on the investment (Cooper, 2003). Over time, 
RM has become part of PD (Unger and Eppinger, 2011) and can add value to the PD process (Mu et al., 
2009). However, the value of RM in PD depends on how it is executed. In this paper risk is defined as 
“the effect of uncertainty on objectives” (ISO 31000, 2018, p.1) and RM as “coordinated activities to 
direct and control and organization with regard to risk” (ISO 31000, 2018, p.1). There is no final 
consensus yet on terms and definitions in RM (Aven, 2012) and the current definitions are problematic 
to some extent. We chose to adopt the ISO definitions of risk and RM because they are among the most 
generic and least problematic (Aven, 2012). In many cases, RM can end up disconnected from the value 
creation of the engineering tasks and executed as a tick-the-box activity to satisfy compliance demands 
(Hubbard, 2009; Kutsch et al., 2014; Kutsch and Hall, 2009; Oehmen et al., 2012). Škec et al. (2014) 
argue that there is no ‘one size fits all’ and that RM must be tailored to the PD environment. According 
to Oehmen et al. (2014) tailoring RM is a key practice to enable RM to add value to PD. A benefit of 
tailoring the RM process is that this can enable it to support innovation better (Vasconcellos et al., 2011). 
The ISO 31000 standard recognizes the need for tailoring. However, according to Olechowski et al. 
(2016) it is unclear how to tailor RM and ISO 31000 does not go into detail regarding how to do so (ISO 
31000, 2018). Furthermore, Leitch (2010) identified problems with its implementation requirements. 
Tegeltija (2018) provides more detail regarding which parameters are important in tailoring: Central 
aspects of tailoring include stakeholder needs and perceptions, strategic objectives and integration with 
other processes in the organization (Willumsen et al., 2019). Multiple authors have studied the application 
of RM practices in different environments and have found that they are often not implemented at a 
satisfactory level or are perceived to not create value (Kutsch and Hall, 2009; Raz et al., 2002; Ren and 
Yeo, 2004) and that there is a gap regarding how to tailor RM to PD projects (Škec et al., 2014; 
Tegeltija et al., 2018). Many interests come together in the RM process and there might be strategic 
risks that are very important at the upper management level, but which are not considered important at the 
project level and vice versa. Different stakeholders have different needs in relation to the purpose of the 
RM process and stakeholders might therefore see different risks as important. This affects how and 
which RM activities are considered to be value creating (Krane et al., 2012; Willumsen et al., 2019). 
Therefore we argue that an important criterion to judge an implementation of RM, is if and how well it is 
tailored to create value for stakeholders in a particular context. While previous studies have focused on 
various parameters to tailor too, we focus on both what to tailor to and how to tailor it. To address these 
aspects of RM tailoring, we applied and contextualized the concept of value stream mapping to RM in 
PD. This is a suitable approach because it addresses stakeholder needs and process improvement and 
provides an approach to conceptualizing the design of processes (Willumsen et al., 2017). The purpose 
of this study was to better understand how value stream mapping can be used to tailor RM. Product 
development value stream mapping (PDVSM) is an approach that explicates stakeholder needs and their 
utilization in process improvement, i.e. tailoring the PD process to stakeholder needs is a core part of the 
purpose of PDVSM. In this paper, we investigated central elements of PDVSM: value, waste and how to 
model the value stream (McManus, 2005), and conceptualized and contextualized what their equivalent 
would be in RM. PDVSM has a proven track record in PD, and is one of the most widely applied 
methods of Lean PD. 
While risk reduction is mentioned as an aspect of value in the original PDVSM, there is no specific 
guidance on how to optimize the process in terms of risk management. There is no guidance on how to 
undertake value stream mapping of the RM process in PD, in order to maximize its value and minimize 
its waste. This is the main contribution of this paper. The remainder of this paper is structured as follows: 
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We first present a brief overview of value, waste and the value stream as defined in PDVSM (Section 2), 
followed by a conceptualization of a Risk Value Stream Mapping (RVSM) framework based on 
literature (Section 3), mirroring the categories of value, waste and the value stream. We introduce the 
case research method (Section 4) and present the results of applying RVSM at three case companies 
involved in PD (Section 5), with the goal of further refining the framework. The results are discussed 
(Section 6) and finally conclusions are provided (Section 7). 

2 LITERATURE BACKGROUND: CORE CONCEPTS OF PDVSM 

Three core concepts form the basis of PDVSM (McManus, 2005): 1. articulating the value for stakeholders 
(‘value’), 2. identifying wasteful activities in the PD process (‘waste’) and 3. developing a model of the PD 
process, visualizing activities, the waste they might include, and their contribution to creating value (‘value 
stream’). This section comprises a brief description of these core concepts. In the next section their 
equivalent concepts for RVSM will be conceptualized. McManus (2005) argues that a task can create 
value in multiple ways in PD and that there are multiple aspects of value. Aspects of value touch on 
creating value for different outcomes, including project outputs, organizational processes and personal 
outcomes. In PDVSM, the key stakeholders expectations to the process and its outputs need to be identified 
because they partly determine the value. When a process step contributes to: ‘enabling other tasks, 
‘definition of processes to deliver project’ or ‘facilitating communication’, it creates value for 
organizational outcomes and processes. When a process step contributes to the definition of the end product 
with the desired functional performance it contributes to creating value for the product’s performance. 
Thus, process steps can create value in multiple ways in PDVSM, and there are multiple stakeholders that 
may have differing understandings of what value is. The value considered to be important will vary 
according to contexts and so, the objective of the process improvement will vary as well. The key 
objectives of optimizing processes through lean are to make them effective, i.e. value adding for 
stakeholders, and efficient, i.e. maximize value generation with minimal resource utilization. 
Rossi et al. (2017) defines waste as any process step that uses resources without adding any value for 
the customer, i.e. non-value adding process steps. In lean PD, Oehmen et al. (2010) defines the 
different types of waste as: overproduction of information, over processing of information, 
miscommunication of information, stockpiling of information, generating defective information, 
correcting information, waiting of people and unnecessary movement of people. ‘Waiting’ waste, was 
further investigated by Kato (2005), who uncovered the phenomenon of ‘Information Rot’: When 
information is created in PD but not used in a timely manner, part of it will become obsolete as time 
passes. This ‘rotten’ information will require rework (if discovered), or cause quality issues (if not 
discovered). The waste of using ‘defective information’ has been shown in multiple studies to be one 
of the major drivers of unplanned work in PD. It can affect downstream decisions and processes 
causing errors that spiral out of control and cause rework (Graebsch et al., 2007). 
According to McManus (2005) the value stream in PDVSM is defined as process steps and flows of 
information. The literature conceptualizes the value stream in PD in differing ways and highlights 
different types of information flows, each leading to different resolutions and foci in the mapping: 
Slack (1999) defined four types of value streams in PD; product, project, process and business 
information. In response, Graebsch et al. (2007) reduced it to: process and product information flow. 
In summary, the value stream consist of process steps and differing types of information flow. 

3 LITERATURE BASED CONCEPTULIZATION OF PDVSM FOR RM 

In order to develop a prototype of RVSM it is necessary to reconceptualize the three abovementioned 
elements of PDVSM in the context of PD RM: value, waste and value stream. 

3.1 Value in PD RM 
The first principle of the ISO 31000 standard is that RM should create and protect value (ISO 31000, 
2018). However it is not clear which value the standard is referring to. In RM in PD, the value is often 
considered to be its contribution to project success. Mu et al. (2009) provide empirical evidence that RM 
impacts project output and the performance of PD. However, Oehmen et al. (2014) provide evidence that 
the link to project or product success is not direct, rather the link is indirect because RM creates value by 
enabling other processes, which then influence product and project success. Researchers who try to 
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establish causal links between RM and project or product success produce conflicting results (de Bakker 
et al., 2010; De Carvalho and Rabechini Junior, 2015; Oehmen et al., 2014) and face limitations due to 
complexity, sample size, effects of uncertainty and other compounding factors. According to Krane et al. 
(2012), there are variations in how stakeholders perceive the importance of risk and which objectives are 
important in a project, because project manager’s (PM) and project owners for instance focus on 
different objectives, typically at the strategic and project levels. Therefore, the value stakeholders 
perceives RM should create will vary. There are many aspects of value creation in RM that define what 
the value of RM is in a specific context. It can create value for different types of outcomes such as 
product performance, project output, strategic benefits and other organizational processes and outcomes 
(Willumsen et al., 2019). For instance, if a stakeholder’s objective is to be on cost then RM activities that 
help to manage risks that may affect this objective will be considered valuable by that stakeholder, while 
others might consider other objectives valuable (Willumsen et al., 2019). RM is typically considered to 
create value through a series of process steps. There are multiple ways in which the process steps are 
defined. For detailed information see Kutsch et al. (2009). In this study we chose to follow the process 
steps defined by the ISO standard: Establish the context, risk identification, risk assessment, risk 
evaluation, risk treatment, communication, monitoring and control (ISO 31000, 2018). Recent studies 
produce conflicting results on what the value creating practices of RM are. According to Oehmen et al. 
(2014) 70% of best practices have no confirmable effect, (i.e. value). Oehmen (2014) argue that a 
primary way RM create value is by supporting decision making. In summary, RM adds value by 
improving the quality of processes and decision making in risk related matters at different levels of an 
organization, for instance by adding information about risk to a decision-making situation and thus 
improving the decision makers’ ability to evaluate alternatives. The value that RM adds is contextual and 
determined by the project or strategic objectives that a stakeholder perceives to be important. Thus, an 
RM activity is considered to create value if it improves other processes and/or helps to protect project or 
strategic objectives. There are many facets to RM value creation that are discussed in detail by 
Willumsen et al. (2019). 

3.2 Waste in PD RM 
There are multiple examples of waste within the RM literature, that are defined as non-value adding RM. 
Implementing too much RM can lead to overproduction of RM information and doing too little RM can 
create an unsound basis for decision making. Beauregaard et al. (2015) reports a case study that 
resembles a clear example of overproduction: In their case study, implementation of RM according to 
the ISO 31000 standard, produced so much information that the engineers were unable to make sense of 
it, thus impacting and impairing decision-making. In a case reported by (Peterson, 2005), a risk register 
was developed but not included in the analysis, leading to failure. This can be identified as the 
overproduction of information; however, the output of the analysis can be classified as defective 
information, thus demonstrating a connection between waste phenomena in RM. Skelton et al. (2003) 
identified rework in RM. The lack of frontloading can lead to rework of the information regarding the 
understanding of risks in PD. Information rot also occur in RM. Risk analysis is often carried out at the 
beginning of a project and not utilized until later. There are examples of delays in the RM process due to 
the link with other decision making processes. The RM information can sometimes be considered to be 
waiting and information rot occur in RM as information becomes obsolete (Renault et al., 2016; Yaraghi 
and Langhe, 2011). Hubbard (2009) pinpoints the dangers of using defective information in RM as one 
of the main causes of RM failure. Defective information can be caused by using an inappropriate 
method, applying a method in an incomplete way, a lack of data or failure to communicate the quality of 
the data. Performing RM based on defective information can be worse than implementing no RM at all 
(Hubbard, 2009). RM can become a separate task that is disconnected from the value creation of the 
development tasks (Kutsch et al., 2014; Kutsch and Hall, 2009; Oehmen et al., 2012), thus producing 
defective information and no value for the engineering tasks. We conceptualize waste in RM as non-
value adding activities that cause one or more of the following: defective information, overproduction of 
information, information that ‘waits’, unnecessary rework; and information rot. 

3.3 Value stream in PD RM 
Following the definition of value stream in PDVSM, we consider process steps and information flows 
in RM. Willumsen et al. (2017) conceptualized the value stream in PD RM as consisting of all risk 
related activities, as well as key decision points in a project. Following the ISO definition of risk and 
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RM means that many activities in PD could be classified as risk related, and could be mapped as part 
of the value stream. For instance, there are activities in PD that help to identify and reduce the effect 
of uncertainty on project objectives (i.e. risk identification and assessment), such as prototyping 
(Ouden, 2012) or technology readiness levels, which for example, serve to assess the effect of 
uncertainty on objectives with regard to the use of a particular technology (Ilevbare et al., 2014). 
When mapping the current value stream in PD, we thus consider formal risk related activities, as well 
as activities that serve a similar purpose (informal RM). To improve RM in terms of effectiveness and 
efficiency, it is crucial to identify both formal and informal RM (Murtonen, 2009). A central aspect of 
the value stream in RM is the information flow regarding risk and uncertainty. This can be divided 
into information flow about various sources of uncertainty, such as technical, market and 
organizational (Mu et al., 2009). The information flow can be manifested through dialogue and/or 
items such as risk reports, risk logs, risk matrices and many other documents and models. In the 
section on the value of RM (sec. 3.1) it was argued that RM added value indirectly through other 
processes. Therefore, processes that need risk information, such as decision points, should be mapped. 
As PD tasks can contribute to the reduction of uncertainty (McManus, 2005), it could be important to 
map the PD process and identify which process steps are related to the management of risk. The 
process steps in PD that serve to manage risk (informal RM) can be identified through the ISO process 
step categories described in section 3.1. In summary we conceptualize the RM value stream as: 1. 
Formal RM process steps (i.e. as proposed by the ISO 31000), 2. PD activities that serve to manage 
risk (informal RM), 3. Risk related information flows and, 4. Key decision points in the PD process. 
The conceptual RVSM framework contains the following tasks (example depicted in figure 1): 
1) Map key decision points, 2) Map formal RM process steps, 3) Map PD process steps that serve to 
manage risk (informal RM), 4) Map risk related information flows, 5) Categorize according to ISO 
31000 process steps, 6) Evaluate the value added by each process step for stakeholders and other 
processes, and 7) Identify waste. 

 
Figure 1 - Risk value stream mapping (RVSM) conceptual framework 

4 METHOD 

Three exploratory case studies were carried out in companies involved in PD, in order to refine our 
preliminary literature-based RVSM framework. The companies are involved complex engineering 
products utilizing both hard- and software. Each case included R&D and management and other parts 
of the organization. Sampling within the organization was conducted by means of the snowballing 
method (Bryman and Bell, 2015). A case study approach was selected because the phenomena of 
tailoring RM in PD is not well understood in practice. Case studies allow for rich understanding of the 
context (Yin, 2003) which is a central part of optimizing and tailoring and thus an appropriate way to 
evaluate the framework. We used the case studies to explore the RVSM concepts conceptualized from 
our literature study and to evaluate the RVSM in an industry context. We chose to sample medium to 
large companies that faced critical risks and challenges with RM. The companies had a high need for 
RM and ambitions to improve their management of risk, due to the volatility of their industry context. 
The companies had experienced issues that had been traced to RM and were thus suitable cases for 
studying waste, value and the value stream. The number of interviewees were: thirteen in case 1, 
twelve in case 2 and five interviews in case 3 (still ongoing). 

 Industry Data collection Interviewees Company size 
Case 1 
 

Processing 
equipment product 
development 

Interviews, PD process 
documents, observations 

Project managers, 
program managers, 
team members 

Large 
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Case 2 Industrial product 
development 

Interviews, PD process 
documents, observations 

Project managers, 
program managers, 
team members, 
PMO, VP  

Large 

Case 3 Medico product 
development 

Interviews, PD process 
documents, observations 

Project managers, 
program managers, 
team members, 
upper management  

Medium 

We initially used a process of grounded coding and abductive reasoning (Gioia et al., 2013) iterating 
with literature on RM, PD and value stream mapping. We utilized the conceptualizations of value, 
waste value stream as described in the literature section as a frame of reference in the coding. The 
conceptualization of RVSM as described in section 3 was deployed in each case. The framework 
originated from PDVSM and from Willumsen et al. (2017). We utilized multiple types of data in the 
form of interviews that typically lasted 60 minutes, project and RM documents as well as PD process 
documentation and observations, workshops and follow-up interviews. Parts of the PD process were 
mapped out in each case based on comparing input from multiple employees, documents and 
observations. Multiple approaches to mapping the processes were tested, as well as multiple 
conceptualizations of what the RM process was considered to be. The first iterations consisted of 
mapping out formal RM procedures. Later iterations involved mapping out parts of the PD process, 
decision points and classifying the various process elements according to their relation to RM, and 
identifying the RM properties of existing PD properties, i.e. informal RM. Thereafter, waste was 
identified in the process. 

5 RESULTS 

In the following we present the empirical findings of the three case studies in relation to the three 
central aspects of RVSM, namely value, waste and value stream. 

5.1 Waste in RM 
As an overall finding, the case studies showed that addressing ‘waste in PD RM’ made intuitive sense 
to the participants. It created an intuitive understanding for analyzing the root causes of process 
deficiencies. Results are shown in Table 1. 

Table 1 Empirical results - waste in RM 

Waste in RM Illustrative quote Examples 
Defective information “The things that kills or stalls a project is 

never in the risk-matrix” (PM, case 2) 
“You have to deliver a risk matrix, but 
how you got there doesn’t matter” (PM, 
case 2) 

Missing stakeholder viewpoints, 
poor RM process, lack of 
considering multiple sources of 
uncertainty, poor input data, lack 
of sharing information 

Over production “if it is just a checklist sitting 
somewhere, then people don’t use it, and 
it becomes a wasted effort” (program 
manager, case 3) 

Missing standardization, serial 
processing and creation of similar 
documents, reports are not used 
after creation 

Stockpiling information “we’re uncertain what are the monetary 
effect of the risk as this early stage, I think 
it would make more sense to do after” 
( project team member, case 1) 

Documented risk lay around 
unutilized 

Unnecessary movement of 
people 

“It can be time consuming walking 
around to get information [about risk]” 
(PM, case 1) 

Lack of documentation, risks only 
retrievable by going around 
asking employees 

Rework “Time spend in risk identification is 
always little in the beginning of a project 
because everybody wants to start and then 
do the first part as quickly as possible.” 
(PM, case 1) 

Low quality initial work, ‘tick-
the-box’ risk management 
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Information rot was observed to occur in RM documents such as risk matrices and risk logs in all 
cases. The documents were supposed to be updated and re-evaluated, but was not, thus becoming 
partially obsolete over time. Defective information was identified as one of the main categories of 
waste. Defective information was often caused by either poor process or poor input data. The 
empirical results on waste contributed to the framework by identifying waste categories that were not 
identified in the literature studies on RM (Unnecessary movement of people, stockpiling), as well as 
confirming defective information as a central category. 

5.2 Value in RM 
We expected to uncover a range of value perceptions regarding RM in PD, and the case studies 
confirmed that expectation. More interestingly, while practically all the participants were used to 
conversations around the ‘value that our PD process generates’, most of them had trouble articulating 
the value they expected from RM. In case study 1, there was a need to compare projects at the 
portfolio level: “As a manager you have to prioritize between projects, and so on.” This was related to 
evaluating the risk level of the projects. In this example, RM could add value by enabling a portfolio 
manager to compare the level of risk for different projects and better address resource allocation. In 
case 1, an important value proposition was to support the process of concept selection. In all the case 
studies the interviewees identified a key need to support decision making with RM results, because 
they had made poor decisions in the past. The need to support other organizational processes beyond 
decisions such as exploration of the solution space was also apparent: “We could also explore 
regulatory strategies, you could explore the business side of things, [,,,] here, RM probably should be 
very present. Because what you choose depends on how risky it is” (PM, case 3). 
RM was perceived to impact organizational outcomes regarding communication: “A risk analysis is 
actually more a way to communicate and get fine-tuned rather than placing a number in a matrix”. The 
interviewees stated that RM could create more value if they received “help to e.g. facilitate the 
identification of risks just as project managers can get help from other specialists” (PM, case 2). 
Documenting was perceived to enable value creation as the lack there of had caused problems in the 
past: “We ended up with another team having to take over the project because the team doing first 
implementation was not willing to document” (PMO, case 2). The interviewees had difficulty being 
concise regarding what value RM should create for the company, yet pinpointed many errors due to 
problems with RM. Variations in the perceptions of the importance of RM were identified: “No, this 
risk is not prioritized in relation to what is important to us. There are lot of things that we have to 
manage before risks”. There were examples of conflicting perspectives regarding what output RM 
should create value for, for instance between performance of the product and the schedule: “what we 
could do better is to listen when an expert says something. Not to push the expert to do something 
faster just to get it out faster” (PM, case 3). The results contributed to the framework by confirming 
the need for a multifaceted, stakeholder focused, contextual understanding of the value of RM. 

5.3 Value stream in RM 
In all cases there were examples of using on only part of an RM process or there were disconnects in the 
value stream. This was discovered by mapping according to the ISO process steps. This resulted in multiple 
types of waste, such as defective information, over production, miscommunication leading to a poor basis 
for decision-making. Some PD projects did not have much formal RM process. By mapping the PD 
process it was possible to identify that in those projects there were activities that served to manage risk, but 
they were not denoted as RM. For instance, a process called technical review in case 1 served as risk 
identification and risk assessment. This kind of knowledge can assist in tailoring the RM by understanding 
the actual current state and to avoid doubling RM activities. The companies in the case studies did not have 
a clear understanding of what RM was being performed and our approach to mapping the value stream in 
RM made it more explicit than it had been before. In case 2, the formal RM activities of risk identification 
using a risk matrix was perceived to be wasteful, yet solving anticipated technical problems were perceived 
as valuable, both could be considered activities to manage risk. Mapping both formal and informal RM 
provided a more complete overview and thus contributed to the framework by confirming the value of the 
approach. In case 3 the value stream was modelled as a flow of information regarding different sources of 
uncertainty. This facilitated the identification of waste in the RM, which was localized to information flow 
and RM activities of a certain kind. There was much more activity in the risk value stream related to 
technical risk, and much waste related to other flows. Particularly regarding regulation and market risk, 
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there was almost no flow of information, thus contributing knowledge to the framework of how defective 
information is generated in the value stream. 
Particularly, decisions regarding concept selection were identified as a source of multiple wastes and 
potential to create value (Figure 2a & 2b). Mapping the value stream revealed that concepts were 
evaluated ad hoc, estimates were miscommunicated and assumptions were not explicated, thus 
producing defective information regarding risk. 

 
Figure 2a & 2b - Excerpts from two examples of modelling the risk value stream 

6 DISCUSSION 

Modelling the RM process is essentially a design problem. Many approaches to process optimization 
could be applied to this problem. However, applying PDVSM to RM covers the central aspects of 
tailoring the RM. The ISO definition of RM lead to considering the value stream of both formal RM 
activities and informal ones, which provides a more complete picture of the actual RM as opposed to 
modelling only formal RM activities. As in PDVSM the value stream benefitted from more detail. 
When information flows regarding different sources of uncertainty were mapped it revealed that the 
companies were usually doing better in some areas than others, for instance excelling in managing 
technical risks, but failing at managing market risks. This caused problems as considering multiple 
sources of uncertainty is important for effective RM (Mu et al., 2009). Thus it is important to consider 
how to model the RM process, to tailor it for value creation. We identified defective information as the 
most central waste category in RM as was also identified by the literature. However, other waste 
categories such as the unnecessary movement of people were identified. It seems that there is a 
literature gap regarding an overview of how RM can be non-value adding. Neither the waste nor value 
of RM is systematically accounted for in the literature, yet they are needed for tailoring RM. This 
paper addresses this gap by providing insights into the value, waste and ways to model the RM process 
in PD. The identification of waste facilitated the conversation about value. The companies had not 
explicated why they did RM, yet found many purposes of RM, particularly related to supporting other 
processes, aligning projects with strategic goals and supporting decision-making. The process of 
explicating the value for stakeholders and waste in RM, in combination with value stream modelling, 
could be a viable approach to tailoring and optimizing the RM process. It is a paradox that PD teams 
that work in design spend so much effort to design products, but the processes to help them to manage 
the risks, are not tailored or designed for them. There are two levels regarding how to determine 
whether one implementation of RM is more optimal than another, qualitative and quantitative. On the 
qualitative level it is about whether it creates value for the specific contextual objective as perceived 
by the stakeholders. Another key aspect on the qualitative level is the reduction of waste. We can then 
rate different implementations qualitatively according to their ability to create value for stakeholders 
and reduce waste. On the quantitative level it is a matter of how to quantify aspects of value such as 
‘quality decision making’ and the effect of RM on objectives such as project success. Measuring 
quantitatively remains an issue of future research in the next iteration because there are challenges 
with ‘proving’ the value of RM (Willumsen et al. 2019). The mapping of formal and informal RM 
proved beneficial, but this aspect is not covered by standards such as the ISO, and thus presents an 
opportunity for further research on the actuality of RM. This paper constitutes a first step to 
conceptualize value stream mapping in an RM context, contributing to knowledge about value and 
waste in RM, as well as how to model an RM process to improve tailoring. 
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7 CONCLUSIONS 

We conceptualized and tested three aspects of risk value stream mapping (RVSM). We transferred the 
core concepts of PDVSM to RM to create a conceptual framework (figure 1) for tailoring RM in PD. 
Specifically we conceptualized waste, value and value stream in RM by consulting the literature and 
conducting case studies. The empirical results show that RVSM can be an appropriate approach to 
tailoring RM by identifying waste and potentials for value creation through RM, thus potentially 
enabling RM to become value adding and efficient. In the case studies, waste and the potential for value 
creation through RM were identified by mapping the value stream and this created a basis for tailoring 
RM to the company context. We contributed to the knowledge of value, waste and the value stream in 
RM. These aspects should be considered in the design of RM. The PDVSM core concepts could be 
translated to RM, with modifications regarding the value, waste and value stream. The value creation of 
RM is often related to other processes, and it is vital to model the PD processes to uncover potential for 
RM value creation and RM waste. The RVSM provide the foundations of an analytical framework to 
diagnose and tailor RM in PD. The outlook of the research is to enhance the framework by applying it in 
different environments and developing support for conceptualizing the future state of RM. 
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Abstract 
On the one hand, studies on project risk management (RM) yield contradictory and incomplete 

results regarding the impact of risk management impact on project success (De Bakker, 2011; De 
Carvalho and Rabechini Junior, 2015; Willumsen et al., 2019b). There is a discrepancy between 
the theory and practice of project risk management (Ahlemann et al., 2013) and Kutsch and Hall 
(2009) argue that despite a great deal of work towards prescriptive risk management guidelines, 
little work exists to reveal what risk management is actually done (or not done) by project 
managers, and why. On the other hand, the management of risk is not limited to the risk 
management processes (De Carvalho and Rabechini Junior, 2015) and when researchers only study 
the formalized risk management process they arguably leave out important aspects which also 
serve to manage risk in practice (Willumsen et al., 2019b). This research addresses both 
observations by applying the theoretical lens of actuality from project management studies (Cicmil 
et al., 2006; Hällgren and Söderholm, 2011) to the study of project risk management. Actuality 
research considers both implicit and explicit factors and the interrelationship and inseparability 
between agency and structure in the context, rather than considering them as discrete and detached 
from each other (Cicmil et al., 2006).  This study contributes a literature review and empirical 
study in line with actuality research and incorporates a multi-method qualitative in-situ approach 
to data collection including case studies, action research and observations. In addition, a sense-
making framework is conceptualized regarding the actuality of managing risk in projects. The 
primary categories in the framework are formal explicit risk management, formal implicit risk 
management, informal explicit risk management and informal implicit risk management practices. 
The literature review reveals that very few studies follow approaches in line with actuality. The 
majority of articles reviewed addresses explicit formalized risk management and do not pursue 
empirical approaches in line with actuality research. Risk management research often ignores 
many confounding factors, thus making their results incomplete and questionable for a practitioner 
who might be in a context where the best practices do not apply. The empirical study reveals how 
formal, informal, explicit and implicit project risk management work in concert and provides an 
integrated picture of how risks are managed in engineering projects. The case studies and cross-
sectional interview study present contextual accounts of risk management activities in practice – 
varying in each case in terms of what processes served to manage risk, formally as well as 
informally. In line with actuality thinking, practitioners considered the management of risks to be 
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addressed by much more than the formal explicit risk management process, yet this is often not a 
focus of risk research.
 

1. Introduction 
Although project risk management is 

central to project management (PMI, 2009), 

there is a disconnect between theory and 

practice (Ahlemann et al., 2013; Kutsch, 

2009). Knowledge about practice is 

important because it is ultimately in the real 

world that the theory is useful. There is a 

wealth of prescriptive guidance and studies 

on project risk management (Dezfuli et al., 

2010; ISO, 2018; Kutsch and Hall, 2010; 

PMI, 2017, 2009) . Typically authors suggest 

different tools and frameworks, best practices 

and governance structures. Yet, few of the 

prescriptive works are studied in depth 

empirically and there is surprisingly little 

work regarding what is actually done (or not 

done) to manage risk in projects, and why 

(Kutsch, 2014; Kutsch and Hall, 2009). The 

researchers who study the effect of risk 

management on project success in practice 

show conflicting results (De Bakker, 2011; 

De Carvalho and Rabechini Junior, 2015; 

Willumsen et al., 2019b). The conflicting 

results could arise from the fact that 

researchers tend to only study the formal 

explicit risk management process and leave 

out important confounding factors, that also 

affect the management of risk, sometimes 

even more so than the formal risk 

management process (De Carvalho and 

Rabechini Junior, 2015; Willumsen et al., 

2019b). To address these challenges and 

contradictions, we utilize a theoretical lens of 

actuality to study project risk management.  

The purpose of this research is to investigate 

what insights we can gain from studying 

project risk management from an actuality 

perspective, how these insights compare with 

the current literature, and what novel research 

avenues this opens. The research questions 

guiding the paper are: 

 

1. How is the actuality of project risk 

management reflected in the current 

state-of-the-art research? 

2. How do project stakeholders 

perceive risks to be managed in 

practice? 

 

The paper develops and applies a sense-

making framework (See literature section, 

section 2) of what serves to manage risk in 

practice, specifically it combines formal vs 

informal, and explicit vs implicit risk 

management. The sense-making framework 

is applied in the literature study and to a 

multi-method empirical study comprised of 

three case studies and a cross-sectional 

interview study. 

 

Project risk management scholars often study 

only the formal risk management, i.e. the 

process denoted as being risk management, 

as demonstrated by the literature review in 

section 2. But what are they really studying? 

How do you draw conclusions on studies of 

the risk management process if, for example, 

another process running in parallel is 

fulfilling part of the same purpose? The 

challenge is that most studies do not 

considering the management risk in practice, 

rather they apply a reductionist approach to a 
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process that is highly entangled with 

contextual elements such as other processes 

(Willumsen et al., 2019b) and implicit factors 

(De Carvalho and Rabechini Junior, 2015).  

We have learned from project studies 

that one way to address the discrepancy 

between theory and practice is to study the 

actuality (Cicmil et al., 2006). It is important 

to strive towards studying the actuality 

because it can complement the theoretical 

studies. The methods applied in risk 

management studies sometimes only allow 

for theoretical conclusions because the data is 

not directed at practice or claims are simply 

not based on empirical data, as is the case 

with the ISO and PMI standard (Willumsen 

et al., 2019c). The gap between practice and 

theory research can lead to misguided risk 

management systems and non-acceptance of 

risk management processes (Ahlemann et al., 

2013). In this paper we adopt a practice 

oriented approach to understanding how 

stakeholders perceive risks are managed in 

practice and report on the contextual 

variations discovered.  

The study seeks to make two 

contributions to the literature. The first is to 

portray the state of actuality research in 

project risk management in two leading 

journals, and the second is to enable a more 

empirically grounded and holistic 

understanding of what serves to manage risk 

in practice. The unit of analysis are activities, 

practices and enablers that project 

stakeholders perceive to contribute to the 

management of risk.  

The paper is structured in the following 

manner: Section 1 demonstrates that actuality 

has only played a minor role in project risk 

management studies. Section 2 presents the 

results by applying a framework to study the 

actuality of risk management. The empirical 

basis is derived from a multimethod 

qualitative research design consisting of three 

case studies and a cross-sectional interview 

study. Section 3 discusses the results and part 

4 concludes the paper. 

2. Literature review 
Several authors study the impact of 

formal risk management processes on project 
success based on the assumption that the 
application of project risk management is 
positively associated with reduction of risk 
and project success. One stream of research 
claims that effective risk management 
correlates with improved project 
performance (Dezfuli et al., 2010; Irimia-
Diéguez et al., 2014; McGrew and Bilotta, 
2000; Raz et al., 2002; Ropponen and 
Lyytinen, 1997; Zwikael and Ahn, 2011). 
However, another stream of research 
indicates that studies on risk management 
and project performance produce conflicting 
and inconsistent results (Bannerman, 2008; 
de Bakker et al., 2010; De Carvalho and 
Rabechini Junior, 2015; Kutsch and Hall, 
2010; Willumsen et al., 2019c). Studies on 
risk management often focus on only formal 
risk management practices (De Carvalho and 
Rabechini Junior, 2015, Willumsen, et al. 
2019). However, according to de Carvalho 
(2015), the soft-side of risk management such 
as trust building, interpersonal skills etc., 
influence the management of risk more than 
the formal risk management (De Carvalho 
and Rabechini Junior, 2015) as well as 
contextual factors (Willumsen et al. 2019). 
Kutsch and Hall (2009) argue that despite a 
great deal of work towards prescriptive risk 
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management guidelines, little work exists to 
reveal what risk management is actually done 
(or not done) by project managers, and why. 
This study contributes to this gap.  
 

Studying the actuality could explain such 
conflicting results and it is important to get 
closer to practice for studies to be accurate 
and relevant (Cicmil et al., 2006). According 
to Aven (2012) there is a need to scrutinize 
risk management research for validity issues. 
In the literature section we scrutinize risk 
management research from an actuality point 
of view. We first establish what actuality 
research entails in projects and then discuss it 
with regard to project risk management. 
Following this discussion, we examine the 
extent of actuality research on project risk 
management in two top ranked journals 
(International Journal of Project 
Management and Risk Analysis) and present 
a literature review regarding what serves to 
manage risk.  
 

2.1. Actuality research in project 

management 

 
Actuality research entails understanding 
what happens in practice with regard to the 
lived experience of the practitioners. 
Actuality based research focuses on topics 
that are relevant for uncovering knowledge 
about practice and applies appropriate 
research methods. There is no ‘one right way’ 
to conduct actuality research; however, 
actuality research in projects emphasizes the 
aspects described in the following. In 
actuality research “the primary emphasis is 
not on ‘universals’ (i.e. elements of perceived 

‘good practice’) but on a range of atypical 
things and activities experienced as 
significant by actors in the local context” 
(Cicmil, 2006, p. 3). It is important to include 
both implicit and explicit practices in a study 
of actuality (Cicmil et al., 2006). Another 
aspect that can be part of an actuality study is 
the co-production of knowledge (Cicmil et 
al., 2006; Hällgren and Söderholm, 2011) for 
instance through reflexive interviewing, 
active interviewing, action research or 
participatory studies. “Co-authorship enables 
theory building by combining scholarly 
theorising and practitioners’ narratives. The 
researcher is not ‘interviewing’ nor 
‘surveying’ the participant but engaging in a 
critical dialogue with the practitioner who 
reflects and interprets their own experience.” 
(Cicmil, 2006, p.3). Observations is a key 
part of actuality research as it may reveal 
insights regarding the informal and implicit 
as well as true nature of practices, for 
instance through participatory observation of 
everyday activities to observe knowledge in 
action (Blomquist et al., 2010; Cicmil et al., 
2006).  

The focus of actuality research should 
be on the practitioner, practices and praxis – 
and the interaction between these as well as 
applying a bottom up approach rather than 
top down approach (Blomquist, 2010). 
Actuality research requires a conscious effort 
to understand the interrelationship and 
inseparability between agency (individual 
behaviour and action) and structure 
(organisational policies, procedures, and 
legitimised routines) in the context, rather 
than considering them as discrete and 
detached from each other (Cicmil et al., 
2006). 
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The focus should be on the subjective, 
thus uncovering perceptions and situated 
knowledge in action. Actuality research 
should strive to include the explicit and 
implicit factors. What is engrained in the 
implicit might drive the explicit. Practices for 
instance are constructed by explicit as well as 
implicit aspects (Blomquist, 2010). In 
addition, the context is shaped by formal and 
informal structures.  
Actuality research has two important aspects: 
1. How to study (in terms of appropriate 
collection and treatment of empirical data), 
and, 2. What to study (e.g. focusing beyond 
only formal explicit process). 

2.2. Discussing the actuality of project risk 

management 

 
Actuality research recommends 

particular foci such as studying both the 
implicit and the explicit as well as including 
the interaction between elements as opposed 
to studying either in isolation. What is 
engrained in the implicit, might drive the 
explicit. Therefore, to better understand what 
actuality research entails when applied to risk 
management we investigate what previous 
authors have found to manage risk in 
projects, both implicitly and explicitly. When 
reviewing risk management articles, we 
found that what is considered to manage risk 
differs across the literature. Authors have 
different foci and their results are broad and 
vary in terms of how risks are managed in 
practice and what is perceived to manage the 
risk. For example, multiple authors have 
found that there are other processes which 
implicitly serve to manage risk (Neves et al., 
2014; Oehmen et al., 2014; Xia et al., 2018). 

In addition, multiple authors (Bannerman, 
2008; Ropponen and Lyytinen, 1997; 
Taroun, 2014; Willumsen et al., 2019b), 
found that risk management is sometimes 
handled by informal processes. They make a 
distinction between formal and informal 
processes of managing risk. The distinction 
the authors make is between following a 
formal risk management process or carrying 
out the management of risk in an ad hoc 
manner (Bannerman, 2008; Taroun, 2014; 
Willumsen et al., 2019a). Other authors 
identify informal processes which implicitly 
manage risk such as trust and relationship 
building or cultural aspects (De Bakker, 
2011; De Carvalho and Rabechini Junior, 
2015; Oehmen et al., 2014). Thus, we find 
both implicit and explicit management of risk 
and that risk management may happen as part 
of a formal or informal process. Actuality 
research advocates investigating both the 
explicit and the implicit. We thus attempt to 
combine the distinction between explicit risk 
management and implicit management of 
risk with the formal and informal to obtain a 
more holistic understanding of what serves to 
manage risk in practice. The following 
introduces the resulting sense-making 
framework, which is subsequently used for 
the literature review and empirical study. 
 
2.2.1. Formal explicit risk management 

processes 

A common focus within risk 
management research is the formal and 
explicit risk management process (Figure 1), 
such as risk identification or the tools 
associated with it, which many authors have 
as their focus of study (de Bakker et al., 2010; 
Raz and Michael, 2001; Willumsen et al., 
2019b). The formal risk management process 
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typically comprises a series of process steps 
explicitly denoted as risk management, such 
as risk analysis, risk treatment and risk 
monitoring (ISO, 2018; Kutsch and Hall, 
2010). Research on formal and explicit risk 
management also covers best practices and 
principles (Olechowski et al., 2016), 
although there is no consensus. Different 
bodies of knowledge denote and describe the 
formal risk management differently, but the 
basic principles and process steps are similar 
(Kutsch and Hall, 2009). According to 
multiple authors, (Besner and Hobbs, 2012, 
2006; De Bakker, 2011), some formal risk 
management practices are more widely used 

and perceived to be beneficial, such as risk 
identification. However, according to (Neves 
et al., 2014; Oehmen et al., 2014; Xia et al., 
2018) there are other processes in an 
organization that also serve to manage risk, 
but are not called risk management.  

 
 

Figure 1 : Formal explicit risk managemen

2.2.2. Other formal processes which 

implicitly manage risk  

Multiple authors have reported on the 
ability of various organizational processes to 
manage risk including: knowledge 
management and its effect on risk 
management (Neves et al., 2014) and 
stakeholder management and its effect on 
reducing stakeholder related risks (Xia et al., 
2018). In these examples, the authors are not 
only studying the formal risk management 
process per se, but they are also studying the 
effect of other formal organizational 
processes on the management of risk. These 
processes are not risk management processes, 
they are other formal organizational 
processes, yet they have an implicit function 
in the management of risk as depicted in 
Figure 2. In fact, Raz and Michael (2001) 
found that other project processes were rated 
as high or higher in their ability to manage 
risk than risk management processes such as 
risk assessment (Raz and Michael, 2001).  

Ward and Chapman (1991) presents a 
number of formal processes which manage 
risk such as contracting or requirements 
management. Thus, we see that there are 
formal processes that explicitly and 
implicitly serve to manage risk (Figure 2).   

 

  

Figure 2: Formal explicit and implicit risk 
management 

 
2.2.3. Ad hoc, i.e. informal risk management 

processes 

Beyond the formal, authors have 
reported on informal risk management. These 
are informal processes which explicitly deal 
with risk management. For example, Taroun 
(2014) found that risk was often managed in 
an experience based ad hoc, i.e. informal 
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manner. Tailor (2006) observed that project 
managers do not necessarily adhere to the 
formal risk management as prescriptions 
dictate; rather, they manage risk utilizing 
their own judgement in a more ad hoc 
manner. PMI describes the lowest level of 
risk management maturity as ad hoc (PMI, 
2017, 2009). However, they do not go into 
detail as to what that means. Chapman (2019) 
also indicate that ad hoc risk management 
takes place by including it as the lowest level 
of risk management maturity. However, 
Willumsen et al. (2019b) found that project 
practitioners sometimes perceived ad hoc, 
informal risk management as an enabler for 
more efficient risk management with project 
under time pressure or when projects were 
too small to warrant a ‘full’ risk management 
process. Ad hoc risk management was found 
to be beneficial for projects with a high 
degree of uncertainty (Besner and Hobbs, 
2012). In addition to the ad hoc i.e. informal 
explicit risk management (depicted in Figure 
3), risk management literature also discusses 
informal implicit processes that serve to 
manage risk, such as trust building between 
stakeholders (De Carvalho and Rabechini 
Junior, 2015). 
 
 

 
 

Figure 3: Informal risk management 

 

2.2.4. informal process, implicit risk 

management - enablers 

Several authors identified informal 
processes that implicitly serve to manage 
risk. For example, Oehmen et al. (2014) 
found a series of implicit informal processes, 
that affect the management of risk such as an 
‘open problem solving’ organization. Shi et 
al. (2015) conducted a qualitative study with 
interviews, document analysis and 
observations and identified four informal 
implicit factors that affect the management of 
risk: sufficient communication, timely 
response, effective trust building and 
enhancement of social benefits. De Carvalho 
(2015) found that implicit and informal 
factors that denote “soft-skills”, such as 
interpersonal skills, trust-building, and more, 
plays a larger role in managing risk than the 
hard side of risk management. Walker (2017) 
studied another implicit informal factor, 
namely team collaboration, and how it 
affected the management of uncertainty. 
Thus, the management of risk has an informal 
implicit aspect as depicted in Figure 4. 
 
 

 

  

Figure 4: Informal explicit and implicit risk 
management 

 
Combining the aspects of formal, informal, 
explicit and implicit risk management 
discovered in previous studies results in the 
sense-making framework depicted in Figure 
5. The framework depicts the various 
processual ways in which the management of 
risk happens, according to previous studies.  
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Figure 5: Sense-making framework of explicit and implicit project risk management 

 
The following literature review and 
empirical work will utilize the sense-making 
framework depicted in Figure 5 to uncover 
what manages risk in practice. 

2.3. The actuality of project risk 

management in two top ranked journals: 

Journal of Risk Analysis and International 

Journal of Project Management 

 
In this section we first review two top 

ranked journals and their presentation of 
actuality research with regard to project risk 
management. Secondly, we present a general 
literature review of actuality research in 
project risk management.  
 
 
2.3.1. Journal of Risk Analysis 

In the past 20 years (2000-2019 
accessed 03/10-2019), 18 articles refer to the 
key phrase “project management” in the 
journal. Six of the articles collected empirical 

data; Two surveys, one case study, one field 
study, one participatory design process with 
interviews and one mixed method with 
survey, interviews and user group 
discussions. The articles primarily conduct 
research from a non-actuality point of view. 
The articles study universal tendencies and 
theoretical approaches, with the exception of 
one, which examines mental models in 
occupational risk (Niewöhner et al., 2004). A 
few articles study project tools such as the 
risk matrix, but do not make use of empirical 
approaches to do so, as in the article by 
Anthony (2008), “What’s wrong with risk 
matrices”. Garber and Paté-Cornell (2012) 
studied how informal implicit phenomena 
such as “cutting corners” in projects affect 
the risk level and management – however, 
without an empirical component. In the 
articles reviewed, none applied a co-
production of knowledge approach or 
employed observations. Of the 18 articles, 10 
exclusively study formal explicit risk 



 

9 
 

 
 

Figure 6: Articles in Journal of Risk Analysis with project management as a keyword and their foci. Studies relevant to 
actuality are in parentheses. 

management and four study exclusively 
formal implicit risk management. One article 
addresses both formal explicit risk 
management and formal implicit risk 
management, and three articles address 
formal explicit risk management and 
informal implicit risk management (depicted 
in Figure 6).  
 

With the exception of two, (Drew et 
al., 2004; Niewöhner et al., 2004) the articles 
did not address the actuality of project risk 
management from an empirical point of view 
with regard to co-production of knowledge, 
observations and perceptions of practitioners. 
One article (Niewöhner et al., 2004) took an 
empirical approach to examine contextual 
variation with regard to how mental models 
affect the management of risk, while the rest 
looked for “universals”. 
 
2.3.2. International Journal of Project 

Management 

In the past 10 years (2010-2019 – 
accessed 16/10-2019) 85 articles refer to the 

term “risk management” in the journal (title, 
abstract or keyword). Of these articles, 28 did 
not have an empirical component and three 
utilized secondary data, from past studies. Of 
the 54 articles, what carried out empirical 
work, 47 articles used a single method 
approach, and seven used multiple methods. 
The single method approaches consisted of: 
19 surveys, 17 case studies (9 confirmatory, 
8 exploratory), eight interview studies, one 
field study utilizing action research, and one 
study utilizing document analysis of lessons 
learned documents. The seven studies using 
multiple methods consisted of five mixed 
method and two multi method studies as 
depicted in Table 1.  
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Table 1: 

Overview of International Journal of Project Management articles – empirical research approach

Research 

design 

Method(s) No Co-production of 

knowledge 

Report on contextual variation 

Single 

method 

Surveys 19 - - 

Case studies (with 

observations) 

5 (Liu et al., 2013) (Osipova and Eriksson, 2013) 

Case studies (no 

observations) 

12 - (De Bakker et al., 2012)(Liu et al., 

2015) 

Interview studies 8 - (Kutsch and Hall, 2010) 

Action research field 

study 

1 (Marcelino-Sádaba 

et al., 2014) 

- 

Document analysis 1 -  

Multi 

method 

Interview, observations 1 (Van Os et al., 

2015) 

(Van Os et al., 2015) 

Case study with 

observation, interviews 

1 - (Willumsen et al., 2019b) 

Mixed 

method 

Case study, workshop, 

survey, interviews 

1 (Keers and van 

Fenema, 2018) 

- 

Questionnaire, 

observations, interview, 

case study 

1 - - 

Survey, interview 2 - - 

Focus group, survey  1 - - 

  
As outlined in Table 1, four articles 

employed co-production of knowledge. Two 
of these tested their own risk management 
framework (Liu et al., 2013; Marcelino-
Sádaba et al., 2014). One article employed 
co-creation of knowledge as part of their 
mixed method study (Keers and van Fenema, 
2018) and provided contextual insights into 
risk factors across different projects. One 
article employed co-creation as part of their 
multi-method study where one researcher 
functioned as a participating observer (Van 
Os et al., 2015). Eight studies conducted 
some form of observations, four were 
connected to confirmatory case studies and 
the remaining four (Liu et al., 2013; Osipova 
and Eriksson, 2013; Van Os et al., 2015; 

Willumsen et al., 2019b) to exploring 
different aspects of practice.  

Most of the articles build on the 
assumption that formal risk management 
affects project success – for example, Yim 
(2015). However, this is a somewhat 
controversial assumption, which raises 
questions about the validity, particularly 
because the studies do not include 
confounding effects such as other processes 
that serve to manage risk or implicit “soft” 
aspects of risk management (De Carvalho 
and Rabechini Junior, 2015; Willumsen et al., 
2019b). 

Nine articles discuss formal risk 
management frameworks that were 
developed from theory and then tested. The 
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frameworks are validated through 
confirmatory empirical studies (Vrhovec et 
al., 2015; Zhang, 2016) or they are validated 
by using simulated data (Arashpour et al., 
2016). There are also a few what use 
secondary empirical data from previous 
studies (Ackermann and Alexander, 2016; 
Wang, 2015). One study validates their 
framework using an action research approach 
(Marcelino-Sádaba et al., 2014). This stream 
of research does not provide information 
about the actuality of project risk 
management. 

The 19 articles that conducted single 
method surveys, e.g. (Hwang et al., 2014; Liu 
and Wang, 2016; Rank et al., 2015; Zhao and 
Cao, 2015) apply a top down approach 
(Blomquist, 2010) to analyzing data and 
report on “universals”. Some of these article 
articles study phenomena that fit the 
relevance challenge (Blomquist 2010). 
However, they do not follow empirical 
approaches as suggested by actuality 
researchers. E.g. (Adler et al., 2016; 
Olechowski et al., 2016; Wang et al., 2016; 
Zhang et al., 2018). Adler (2016) studied 
formal explicit and implicit processes in a 
quantitative analysis of 240 contracts. The 
results reveal that contracting influence risk 
and the way risk sharing is set up in the 
contract and the way risk sharing is set up 
influence strategizing and learning. Zhang et 
al. (2018) studied how knowledge 
management serves to manage risk and 
affects risk management. The study 
employed theory building and a subsequent 
survey. They found that knowledge 

management in itself serve to manage risk 
and that it influences risk management. 
While the articles do address topics relevant 
to understanding practice and provide some 
insight for practitioners, they primarily 
consider universals and not contextual 
situated aspects. The treatment and collection 
of data do not follow an actuality approach. 
They do not employ a coproduction of 
knowledge or use observations, and in the 
qualitative studies that do collect data on the 
actuality, the focus in the treatment of 
empirical evidence is on identifying universal 
“best practices” or tendencies, leaving out 
contextual considerations and confounding 
factors. Even though these studies do not 
follow the tenants of actuality they provide 
partial insight into the actuality.  

No articles do critical/reflexive/active 
interviewing (or any interviewing beyond 
semi-structured). Seven articles focused on 
contextual variation as opposed to universals 
(see Table 1). For example, Willumsen et al., 
(2019b) studied value creation in project risk 
management through a case study and cross-
sectional interview, and reported on the 
contextual variation of how and what 
stakeholders perceive to be value adding risk 
management practices and the discrepancies 
between best practices and practice. Four 
articles (Liu et al., 2013) do co-production of 
knowledge. However, they apply a top down 
approach to their results or test a model they 
developed and thus do not utilize the co-
production of knowledge to gain insight into 
practice.  
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When categorizing the focus of the 
articles it was found that 37 articles focused 
solely on formal explicit risk management 
practices such as risk analysis or risk sharing 
(as depicted in Figure 7.) Eight articles 
focused solely on formal implicit risk 
management and six articles focused solely 
on implicit informal risk management. 
Eighteen articles covered both formal explicit 
and formal implicit risk management. The 
articles studying both formal explicit and 
formal implicit typically focus on one formal 
process that implicitly serves to manage risk 
and the formal risk management process, for 
example partnering and risk management 
(Liu et al, 2016) or human resource 
management and risk management (Becker 
and Smidt, 2015). Twelve articles covered 
both formal explicit risk management and 
implicit informal risk management. Two 
articles covered three aspects; formal 
explicit, formal implicit and informal 
implicit. Two articles suggested new research 
approaches for researching project risk 
management to gain more insight into 
practice. It is evident that few articles covered 
Informal implicit risk management and no 
articles covered informal explicit risk 
management, as depicted in Figure 7.  

The majority of articles (52) focused 
on one aspect of the sense-making 
framework. Thirty articles covered two 
aspects and two articles covered three 
aspects. None of the articles covering only 
one aspect of the framework applied an 
approach in line with actuality for the data 
collection or treatment. Only three articles 
(Keers and van Fenema, 2018; Van Os et al., 
2015; Willumsen et al., 2019b) covered more 
than one aspect of the framework, show-
cased contextual variation and used an 
approach in line with actuality for the 
collection and treatment of data. The majority 
of articles searched for “universals” rather 
than for contextual variation (see Table 1). 
However, the articles that do not attempt to 
examine the lived reality of the practitioners 
provide valuable insight, such as (Kutsch and 
Hall, 2010) who show that project risk 
management is sometimes simply not applied 
for various contextual reasons such as 
inability to justify the cost/benefit of project 
risk management. Thus, the study of actuality 
in the journals examined is very limited, 
which could be one of the explanations for 
the gap between theory and practice.
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2.4 Summary: What ‘actually’ manages 
risk? Accounts of formal, informal, explicit 

and implicit project risk management in the 

literature 

 
This section describes the various 

literature that was identified as relevant for 
the actuality of project risk management. 
Even though the studies are not in line with 
the approaches of actuality and do not report 
on contextual variation, they still provide 
insights relevant for practices, especially 
when they are combined. When they are 
considered together, they showcase the 
variation in and the different activities that 
can serve to manage risk in a particular 
context. 

 
2.4.1 Formal process, explicit risk 

management 

Typically formal risk management 
processes are risk identification, analysis, 

mitigation and monitoring (Oehmen, 2012; 
Raz and Michael, 2001). However it is not 
clear how formal explicit risk management 
helps to manage risk in practice. In their 
study of practitioners, Raz and Michael 
(2001) found that the highest ranked risk 
management practices according to 
practitioners were risk identification 
brainstorming and risk impact assessment. 
Yim (2015) studied formal risk management 
through interviews and document analysis 
and concluded that project risk management 
can be customized depending on project type. 
Through a multi-method study, Willumsen et 
al. (2019) found that what was considered 
best practice regarding formal risk 
management varied. Stakeholders would 
sometime do the complete opposite of what 
is considered best practice to mitigate actual 
risks in practice. In addition, de Bakker 
(2012) conducted seven case studies on 
formal risk management processes to 
determine their communicative effects and 

 

Figure 7: Overview of articles in IJPM – and their focus points – articles in parentheses focus on actuality 
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impact on project success. He found that even 
applying a single activity such as risk 
identification improves the management of 
risk by itself, even if no follow up is 
undertaken. Kutsch et al., (2014; 2010) found 
that project managers would choose not to 
apply project risk management for various 
reasons linked to perceived ineffectiveness 
and issues with it. Oehmen et al (2014) 
studied formal explicit risk management 
processes. During the study they discovered 
that they could not establish a direct link 
between explicit risk management and 
project success. However, they demonstrated 
that formal processes that are not denoted risk 
management, affected the management of 
risk.  
 

2.4.2. Formal process implicit risk 

management 

Project management processes can 
serve to manage risk, even if they are not 
considered formal risk management. For 
instance, part of requirements management is 
to reduce uncertainty regarding the 
requirements and often include identifying 
uncertainties that may impact the project 
(risk) and figuring out what to do about them 
(mitigation).  

Authors present different formal 
processes the both affect the management of 
risk and can manage risk. Becker and Smidt 
(2015) conducted a qualitative interview 
study. They studied how human resource 
management both serves to manage risk and 
propose an integrated approach to conduct a 
more holistic risk management. Neves et al. 
(2014) conducted a multi case study through 
a questionnaire and found that knowledge 
management can affect risk management 

efficiency and that knowledge management 
can reduce risk. In a review of past empirical 
studies, Xia (2018) found that stakeholder 
management can be a way to manage risk. On 
a more general level, Guo et al. (2014) 
conducted a qualitative interview study of 
two major projects and found that project 
governance structures serve to manage risk. 
As such, many different project management 
processes thus work alongside formal risk 
management in the management of risk 
(Oehmen et al., 2014; Ward and Chapman, 
1991; Willumsen et al., 2019c). Raz and 
Michael (2001) studied the perception of 
effectiveness of project risk management 
practices and found that the ones that scored 
highest were not risk management practices, 
but other practices such as simulation, 
subcontractor management and 
responsibility assignment.  
 
2.4.3. Informal process - explicit risk 

management  

Multiple authors who study formal 
risk management find that it is applied in an 
ad hoc manner. For example,Taroun (2014) 
studied risk management in the construction 
industry and found that the uptake of 
assessment tools was low and that most 
followed an “ad hoc” experienced based 
approach. Willumsen et al. (2019b) found 
that ad hoc risk management was considered 
value adding under specific circumstances, 
such as when a project was on a fast track. 
Chapman (2019) rated the lowest level of risk 
management maturity as “ad hoc”. In an 
extensive survey, Besner and Hobbs (2012) 
found that there was a higher use of ad hoc 
risk management in projects with a high 
degree of uncertainty.  
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Several authors state that risk management 
practices are still rarely applied in a 
structured way in the daily routine of 
projects, thus characterizing a gap in the area 
(Ibbs and Kwak, 2000; Raz et al., 2002; 
Zwikael and Globerson, 2006; Zwikael and 
Sadeh, 2007).  

Despite the studies that identify that 
ad hoc risk management occur (Bannerman, 
2008; Besner and Hobbs, 2012, 2006; 
Taroun, 2014; Willumsen et al., 2019c), and 
that the level of formalization of risk 
management varies between projects, few 
studies address informal explicit or “ad hoc” 
risk management.  
 
2.4.4. Informal process – implicit risk 

management 

There are an increasing number of 
reports on how informal implicit factors 
manage risk and affect the management of 
risk. Through a survey, Oehmen et al. (2014) 
found that having an ‘open problem solving’ 
organization helps to manage risk by 
encouraging the project personnel to speak 
up thus aiding in risk identification. 
Similarly, Liu et al. (2015) conducted an 
exploratory case study based on interviews 
and found that culture shapes risk 
management practices and perceptions of 
risk. Shi et al. (2015) conducted a qualitative 
study with interviews, document analysis and 
observations and identified four informal 
implicit factors that affect formal risk 
management: Sufficient communication, 
timely response, effective trust building and 
enhancement of social benefits. Team 
collaboration was found to affect how 
uncertainties and ambiguity are managed and 
handled by Walker et al. (2017). According 
to De Carvalho (2015), the adoption of a 

standard project management framework 
focusing on the hard side of risk management 
does not suffice for effective uncertainty 
management. Their study suggests that the 
implicit and informal aspects or “soft-skills” 
of risk management plays a larger role than 
the hard side. Various authors emphasize 
different informal implicit factors such as 
trust and learning (Gladwell, 2006; Loch et 
al., 2006; Pich et al., 2002), experience 
(Chapman, 2019; Ward and Chapman, 1991). 
Some suggest that leaving out the informal 
implicit factors may explain the contradictory 
findings regarding project success and risk 
management (De Carvalho and Rabechini 
Junior, 2015; Willumsen et al., 2019c). This 
is because studies on risk management are 
often neglecting relevant aspects in 
uncertainty management, such as the soft 
skills of project stakeholders (Gladwell, 
2006; Grabher, 2004)(Sharma and Gupta, 
2012; Söderlund and Maylor, 2012). 
The organisational context and setup can help 
to manage risk and affect the management of 
risk, this includes organisational culture, 
organisational climate and demographics 
(Sharma and Gupta 2012; Söderlund and 
Maylor 2012). Individual aspects such as 
expectations, intuition and judgement, biases, 
value perception and power conflicts 
(Willumsen et al., 2019; Gladwell 2006; 
Söderlund and Maylor 2012) can also 
determine and affect the management of risk.  

2.5. The formal, informal, explicit and 

implicit affect one another 

 
The informal, formal, implicit and 

explicit affect each other. Informal processes 
may serve similar purposes as formal 
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processes and likewise for explicit and 
implicit. They exist in parallel with or 
without overlap, supporting, replacing or 
affecting each other in various ways. 

According to de Bakker et al. (2012), 
conducting a formal risk analysis improves 
other formal processes, as well as ad hoc and 
relationships between actors because risk 
identification has communicative effects, 
such as increased awareness of risks which 
lingers on into other management processes 
and day-to-day actions (as depicted in Figure 
8). Oehmen (2014) found that risk 
management does not directly impact the 
success of a project but does so indirectly 
through other processes and implicit factors. 
For instance, by providing information about 
risk in decision-making processes the formal 

risk management influences the other formal 
processes. Flyvbjerg (2008) conducted case 
studies in which the results revealed that one 
of the most crucial implicit factors that affect 
the management of risk, is that stakeholders 
purposefully misrepresent data to affect the 
management of risk. Osipova and Eriksson 
(2013) found that an organizational approach 

of flexibility or rigidity influence the 

management of risk and the quality or risk 

management. A more flexible approach 

resulted in more collaborative risk 

management in one case study. However, 

they do not provide information about what 

they observed and how. Figure 8 depicts an 

overview of how the formal and informal 

affect each other.  

 
 

 
Figure 8: How the formal, informal, explicit and implicit each other 
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2.6. Conclusions from the literature review 

 
Actuality is neither clearly articulated 

nor studied in the project risk management 
literature that was examined in this review. 
The two top journals report on discrepancies 
between prescriptive theory and practice, yet 
do not employ much practice-oriented 
research that follows the tenants of actuality 
research.  

The majority of articles deals with 
explicit formalized risk management, but do 
not articulate how it relates to practice. They 
leave out confounding factors (as depicted by 
Figure 9), thus making their results 
incomplete and questionable for a 
practitioner whom might be in a context 
where the results do not apply. Actuality 
driven research in project risk management 
could provide a valuable addition to the 
current research and help to bridge the gap 
between theory and practice. Considering the 
reports on discrepancies between theory and 
practice (Ackermann and Alexander, 2016; 
Ahlemann et al., 2013; Bannerman, 2008; 
Kutsch and Hall, 2010), it is perhaps 
problematic that so many articles either do 
have an empirical component, carry out 
confirmatory studies for the authors 
frameworks or conduct surveys looking for 
high level general tendencies. Introducing 
more practice-oriented research could 
balance and add depth to the current research 
streams.  
 

The management of risk might be 
happening outside the risk management 
process. It might be happening in an “ad hoc” 
manner, or it might be facilitated completely 
by implicit informal factors. In addition, the 

informal and formal affect each other in 
multiple ways, as depicted in Figure 8, which 
thus creates additional challenges for risk 
management studies and practitioners. 

Considering the reports on ad hoc risk 
management (Besner and Hobbs, 2012; 
Taroun, 2014; Willumsen et al., 2019b), it is 
underrepresented in the literature on project 
risk management.  

The majority of studies examined in 
this review had a narrow focus on formal 
explicit risk management. However, just 
examining formal explicit processes might be 
problematic because there are many different 
processes such as partnering, stakeholder 
management, knowledge sharing, human 
resource management or contracting 
influence and shape and affect the 
management of risk. Each author highlights a 
singular process that scholars and 
practitioners should be aware of and integrate 
with risk management or vice versa. While 
these authors all have valid points it seems 
problematic that no studies collects and 
analyze these at the meta level, as a 
practitioner would find it difficult to know 
which one to focus on. An additional gap is 
that few authors study the interaction 
between the informal and formal processes at 
the meta level. It is interesting that these 
different foci and relationships could all be 
present in a practice setting, but with very 
different weights depending on the context 
(Willumsen et al., 2019b) and maturity of the 
particular organization (Chapman, 2019).  

Very few studies in journals we 
examined study the actuality of project risk 
management. The use of empirical methods 
such as observations, co-production of 
knowledge, action research and explorative 
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case studies was limited. In our more general 
literature review, we also encountered very 
few studies on actuality of risk management. 
Although most studies do not examine the 
actuality of risk management, they still 
provide valuable insight, which is useful in 
trying to understand the actuality. They each 
provide parts of the puzzle. For example, they 
showcase that processes and factors other 
than the formal risk management process 
affect the management of risk in the local 
context. 
 

For the most part, studies on risk 
management focus on universals rather than 
what is perceived as significant by the 
stakeholders in the local context. When we 
focus specifically on the International Project 
Management Journal - Out of 85 articles only 
a few articles address actuality, and those 

only do so partially. By bringing together the 
knowledge from various studies we find that 
the various processes affect each other. For 
example, the implicit informal processes 
affect the formal risk management and vice 
versa, as depicted in Figure 9. 
 

The findings of this literature review 
reveal a gap as well as an opportunity in 
studying actuality of risk management with 
regard to the empirical and methodological 
approaches and in the treatment of data. In 
addition, there is a gap regarding informal 
explicit risk management, which is 
paradoxically reported in several studies as 
widespread (Bannerman, 2008; Taroun, 
2014). 
 
 
 

 
 

 
Figure 9: Focus of the majority of studies on project risk management 
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Figure 10: Approaches of the majority of studies on project risk management 

 
3. Empirical research methods 

section to investigate actuality in 
project risk management 

 
Following the gap established in 

previous section, we conducted an empirical 
study. It focused on examining the 
contextual variation in practice of the 
formal, informal, explicit and implicit 
management of risk. We aimed to examine 
for variation rather than universals. The 
empirical study had two purposes. 1) To 
explore the actuality of managing risk in 
projects and 2) to provide data in a bottom 
up empirical study to evaluate the model.  

3.1. Research design 

Our empirical study focuses on the 
actual practices and practitioner perceptions 
in project risk management. The underlying 

fundamental framing of the research 
addresses how different practices are 
perceived by practitioners to assist in 
managing risk and creating value. More 
specifically, how do practitioners perceive 
risk to be managed in practice? We employed 
a multi-method approach (Bryman and Bell, 
2015) consisting of case studies with 
elements of observation, action research and 
a cross-sectional interview study. We 
initially utilized case studies as a way to get 
close to the “lived experience” of the 
practitioners and gain rich empirical data and 
then used the cross-sectional study to further 
explore the insights beyond the case study 
and add knowledge on potential contextual 
variation.  

3.2 Case studies 

Case studies are well suited as an 
exploratory approach to answering ‘how’ and 
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‘why’ questions (Yin, 1994). We 
incorporated aspects of participatory research 
(Bryman and Bell, 2015; Reason and 
Bradbury, 2006) to get close to the ‘lived 
experience’. Initially we began the research 
as case research and then transitioned into a 
more participatory approach by reflecting 
with the practitioners on the identified 
aspects of their management of risk after 
mapping out what served to manage risk in 
their organization. The case studies were 
selected based on having identified issues in 
with their risk management process but at the 
same time being organizations which had 
delivered many projects. The case selection 
was also partly based on convenience as they 
allowed deep access to their internal 
documents and environment, which was 
crucial to understanding the actuality of 
managing risk.  
 

3.2.1 Data collection 

The data collection was carried out 
over a period of six months in each company. 
We used multiple data sources in the form of 
interviews, project, organizational and risk 
management documents as well as 
observation (as depicted in Table 2). We 
utilized multiple ways of asking questions 
such as directive and non-directive questions 
(Bryman and Bell, 2015). Interviews 
typically lasted 45-60 minutes. We utilized a 
critical reflective interview technique asking 
participants to reflect on what serves to 
manage risk and discussed observations and 
preliminary findings with participants thus 
coproducing insights. In particularly the co-
production of knowledge was centered on 
identifying issues in their management of 
risk.  
 

 

Table 2 Overview of the case companies 

Case 

company 

Industry  Data collection Interviewees Interviews Size  

Company 1 Construction Interviews, project 

and risk 

management 

documents, 

observations 

Project managers, 

VP, risk managers, 

legal department, 

client relations 

10 Medium 

Company 2 Engineering Interviews, project 

and risk 

management 

documents, 

observations 

Project managers, 

program managers, 

engineers, process 

managers 

13 Medium 

Company 3 Engineering Interviews, project 

case studies, 

workshop, focus 

group project and 

risk management 

documents, 

observations 

Project managers, 

project controllers, 

risk managers, 

engineers, 

consultants, VP, 

CVP and steering 

committee members 

18 Large 
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3.2.2. Data analysis and coding 

We used interview recordings and 
transcriptions, notes from observations and 
documents in the coding which was primarily 
completed utilizing Atlas.ti. The sense-
making framework described in the literature 
section was utilized for coding the data. The 
sense-making framework served as a way to 
collect the insights regarding what was 
perceived to manage risk in the case 
companies. In addition, we used a mapping 
approach to visualize what served to manage 
risk in the companies, both formally and 
informally (Willumsen et al., 2019a). The 
mapping approach suggests identifying the 
risk related activities and decision points, by 
mapping both formal and informal processes 
in the organization that serve to manage risk. 
The identified aspects were transferred into 
the sense-making framework (depicted in the 
literature section) and a report was generated 
regarding what served to manage risk in that 
particular company. The results were 
discussed with the interviewees to give them 
an opportunity to reflect on the insights and 
elaborate. Following the case studies, a cross-
sectional interview study was conducted. 

3.3. Cross-sectional interview study 

 
The interview study was conducted in 

part to validate the findings from the case 
study and to cover more contextual variation 
in what practitioners perceived to managed 
risk in practice. A larger and broader sample, 
we reasoned, would provide a more nuanced 
picture of the different perceptions of risk 

management in practice. Perceptions are part 
of the lived experience of practitioners and 
thus relevant for the actuality. We gathered a 
sample of project stakeholders consisting of 
project managers, risk managers, team 
members and upper management. We 
selected a sample based on obtaining 
different levels of experience with risk 
management and different stakeholder roles 
at different levels within the companies. We 
sampled across different industries to obtain 
a broader sample as we were looking for 
variation.   
 
3.3.1. Data collection  

In the cross-sectional interview study 
(Brymann, 2015) we interviewed 10 project 
stakeholders from engineering companies 
primarily within construction and product 
development (Table 3). 

 
Table 3 Interviewees for the cross-sectional 

study 

Interviewee Company Experience 
Project and 
risk 
manager  

Engineering 
consultancy1 

10 years 

Risk 
manager 

Engineering 
consultancy2 

11 years 

Project 
manager 

Contractor1 8 years 

Project 
director 

Contractor2 7 years 

Project team 
member 

Medico 
engineering1 

5 years 

Risk 
manager 

Contractor2 8 years 

Head of 
division 

Contractor2 20 years 

Project 
manager 

Medico 
engineering2 

6 years 

Senior 
manager 
project and 

Contractor1 9 years 
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risk 
management 
Head of 
section 

Contractor2 7 years 

  
We utilized a technique of asking direct and 
indirect questions Bingham et al. (2007) 
employing elements of the critical reflexive 
interview technique Bryman and Bell (2015). 

Interviewees were asked to describe 
specific examples of risk management that 
they perceived to have gone well and badly, 
thus enabling a description of practice. Whey 
were then asked to reflect on what they did to 
manage risk in ways that are not called risk 
management and to describe the last week 
step-by-step, specifically what actions they 
took last Monday to the next, that served to 
manage risk. The interview included a 
reflective discussion on the points brought up 
towards the end. From these different ways of 
asking, we utilized the sense-making 
framework to extract what the participants 
considered to manage risk. Towards the end 
of the interview we used aspects of active 
interviewing (Bryman and Bell, 2015; 
Reason, 2001) by engaging in a co-
production of knowledge. Through this 
reflexive discourse it was discussed what 
serves to manage risk in their context, from 
their perspective. In this way participants 
provided both what they considered to be risk 
management and what they considered, in 
practical terms, to manage risk.  
 
3.3.2. Coding and data analysis 

The interviews were transcribed and 
coded using Atlas.ti. The sense-making 
framework described in the literature section 
was used as the coding scheme. We initially 
followed a grounded abductive approach 

(Gioia et al., 2013) of coding statements 
related to the management of risk. We 
iterated between theory and data to refine the 
coding scheme described in the literature 
section (section 2.2). The theory we used for 
iterations is the theory as described in the 
literature section. The coding scheme was 
applied to sort the identified first order codes 
into four categories of formal explicit risk 
management, formal implicit risk 
management, informal explicit risk 
management and informal implicit risk 
management. The codes were then compared 
with formal definitions of risk management 
as provided by the ISO standard (ISO, 2018) 
as well as the different accounts of what 
manages risk as described in the literature 
section.  

4. Results of empirical studies of 
actuality of project risk 
management 
We first present the results from the case 

studies, followed by the results, from the 
cross-sectional interview study. 

4.1 Case studies  

 
4.1.1 Case study 1 

The interviewees mentioned various 
practices that they perceived to be important 
in managing risk. The have been mapped out 
in the analysis/coding framework as depicted 
in Figure 11. 

A number of formal risk management 
activities were in place. In particular, joint 
risk workshops were perceived to be a key 
activity in managing risks. During the 
workshop, multiple stakeholders were 
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involved in a Delphi type expert elicitation 
approach. Risks were identified, analyzed 
and mitigation actions were proposed. 
Another formal risk management practice 
was carried out by the legal department (legal 
officer, case study 1). The practice was 
employed to assess a project’s risk profile to 
facilitate decision-making regarding which 
insurance would be the best fit.  
While risk analysis was carried out during 
this assessment, it was not used in other parts 
of the organization. The project managers did 
their own risk management “on the side” 
according to senior staff and the project 
managers. This was not formalized as part of 
the organizations process, nor did it connect 
to the formalized risk management processes. 
Much of the management of risk was handled 
by this informal risk management by the 
project managers (project managers, case 
study 1). The project managers sometimes 
used a formal system, noting down sources of 
risk, quantitative estimates and impact 
among other parameters, and sometimes it 
was more ad hoc, such as “in the head of the 
project manager”. The setup was perceived to 
provide flexibility to the project managers 
with regard to carring out the risk 
management. There were several processes 
that were perceived and observed to manage 
risk, such as stand-up meetings with project 
managers as depicted in Figure 11. Stand-up 
meetings featured all project managers. In 

these meetings each project manager briefly 
talked about the current status of the project 
and the participants discussed what might go 
wrong in the future, (i.e. uncertainty that 
might impact the project and its objectives 
(risk) and what to do about it (risk response)) 
(VP, case study1). 

A project owner described a process 
of weekly client meetings as to be important 
in managing risk related to requirements 
(project owner, case study1). The meetings 
included discussions of expectations and the 
interpretation of requirements and was 
perceived to reduce the uncertainty regarding 
requirements and related to buildability and 
other sources of risk. Part of the risk reducing 
aspect of these meetings were building 
interpersonal and trust into the relationships 
which was perceived to enable the 
management of risk (project owner, case 
study1). 

It was noted during the case study that 
activities other than formal risk management 
occur at risk workshops. During risk 
identification workshops we observed that 
mitigation actions were discussed informally 
and noted in the different stakeholders 
personal log and notebooks, But they were 
not written down in the documentation from 
the workshop. Some of the mitigation actions 
were handled formally, and some informally. 
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Figure 11 The management of risk in case study 1 

 
The processes with regard to risk were not 
connected to each other. Neither the formal 
risk management as conducted by the 
insurance and legal department nor the other 
processes that served to manage risk were 
connected to the formal risk management 
processes, according to the interviewees. The 
stand-up meetings, it was not perceived as 
risk management activity and was not linked 
to the formal risk management process. Thus, 
risk identification was performed partly by 
multiple independent activities in the 
organization.   

 
 
4.1.2 Case study 2 

The company employed a number of 
standard risk management tools such as risk 
matrices and risk logs. However, these were 
however not updated in a structured manner 
and contained multiple errors. The tools were 

not connected to the work with risk and thus 
most of the work of managing risk was 
handled by other processes such as technical 
review meetings. The engineers conducted 
technical review meetings where potential 
issues with the designs were discussed. These 
meetings implicitly functioned as risk 
management as it was discussed what could 
go wrong as well as what to do about was 
discussed, the project participants had several 
practices for managing technical risks, as 
depicted in Figure 12, but few for managing 
other sources of risk such as market related 
risk. Their projects were highly impacted by 
uncertainties other than those related to 
technical  sources. Their projects were also 
impacted by technical uncertainties, 
particularly those that emerged as a result of 
unforeseen sub-system interaction (program 
manager, case study 2). Beyond the formal 
processes, risks were also managed through 
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ad hoc meetings on the fly. The company 
workforce had many highly skilled technical 
personnel and there was a high degree of 
experience with technical solutions as well as 
a willingness and interest in discussing and 
managing them. 

   

The company’s risk management 
processes were not connected to the other 
processes that served to manage risk. There 
was a culture of addressing technical risk 
intuitively and in an ongoing manner, yet 
other sources of risk were typically 
unaddressed according to the interviewees in 
case study 2. 

 
 
 

  
Figure 12: The management of risk in case study 2 
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4.1.3 Case study 3 

Internal documentation and standards 
revealed that the case company developed an 
exhaustive project execution model for the 
organization’s projects. In this model, 
various formal risk management processes 
and tools are utilized. Risk identification 
workshops were held in collaboration with, 
or solely by, the engineering partner to 
identify the project risk portfolio (project 
manager, case study3). Depending on the 
project complexity, these joint workshops 
were carried out periodically throughout the 
project lifecycle. (senior project manager, 
case study3). The project risk registers, as a 
result are, continuously updated (project 
controller, case study3). The risk 
assessments, upon consulting the model, 
were conducted using qualitative risk 
analysis tools. Quantitative risk assessments 
were not observed to be formalized in the 
organization (project execution model). 
 

Project controllers, responsible for 
the project base cost estimations, would 
estimate the work package costs, allowances 
and the uncertainty levels of the estimation 
(project controller, case study3). The cost 
uncertainty would determine the project 
contingency pool (tool for estimations, 
project execution model). In this pool, the 
‘known-unknowns’ (risks) would be 
accounted for. The contingency pool “is 
mostly built on project management 
experience” attesting that quantitative risk 
assessments are not standardized. (project 
manager, case study3). During the design 
phase, project managers conduct frequent 

meetings with the engineering partner to 
compile a list of issues and design constraints 
that may affect the cost estimate or 
contingency pool. (internal documents and 
interview with project controller). During 
project execution contingency spend was 
monitored. The purpose is to continuously 
examine the realization of risks, or ‘known-
unknowns,’ and corresponding contingency 
spend. Consequently, the project risk register 
was updated accordingly (project controller, 
case study3). 
 

In particular projects, the project 
change control process served informal 
explicit risk management purposes. 
(workshop with project managers, controllers 
and steering group). Throughout the lifecycle 
of a project, change requests to the scope 
baseline may arise (internal documents on 
project case studies). This initiates the change 
control process. (internal documents of 
project case studies and interview with 
project manager). According to the workshop 
participants, numerous motives for initiating 
change requests exist. A change order 
creation is either a mitigate or accept 
response strategy. It is a mitigate strategy if 
the intention is to reduce the impact of a risk, 
such as a preventative action. It is considered 
an accept strategy if the change order is 
initiated in response to a realized risk, such as 
a corrective action (workshop with project 
managers, controllers and steering group). 
Furthermore, when completing a change 
request form, it is required that project 
managers or controllers evaluate the impact 
of the change request on other work 
packages. The purpose is to evaluate 
secondary and residual risks as a result of the 
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change orders. (internal document about 
change requests). This too served informal 
explicit risk management purposes.  

 

 
Figure 13: The management of risk in case study 3 

 

4.2. Results of the cross-sectional interview 

study 

The following section presents the 
results from the interview study. The 
interviewees perceived risks to be managed 
in many different ways. According to the 
interviewees, it is important to use multiple 
approaches to manage risk because “you 
never know where things [risks] will pop up”, 
(project director, contractor2,). Aspects 
beyond formal explicit risk management 
were considered important in the 
management of risks by all interviewees. As 
stated by one interviewee: “I don’t know if 
the informal is the biggest part, but it is 
certainly a big part [...] I think the formal risk 
management is a very small part of it” 

(Project/risk manager, engineering 
consultancy1). Another interviewee added 
that ”it varies a lot what people consider to be 
risk management…for some it is just a buffer 
that you include in the price, for others it is 
something you actively try to manage” 
(senior manager, contractor1). In addition, 
sometimes risk management is not denoted as 
such: “they do risk management but they 
don’t call it that” (senior manager, 
contractor1). “Risk management will exist on 
a project even if you don’t call it that and 
even if we don’t have weekly meetings” (risk 
manager, contractor2). 
 
4.2.1 Formal - Explicit Risk Management 

Interviewees mentioned the creation 
of risk logs, risk matrices and risk workshops 
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as part of the formal risk management. In 
particular the facilitator role was mentioned 
as very important (senior manager, 
contractor1) as well as the setup. Several 
interviewees mentioned issues related to the 
need for inter-disciplinarily in risk 
management (senior manager, contractor1, 
risk manager, consultancy2, risk manager, 
consultancy1).   

One project manager described how 
risk workshops are more top level / general in 
the beginning and the topics partly change 
through the life cycle of the project. For 
instance, according to a project manager, 
identifying ‘show-stoppers’ is important in 
the beginning (project manager, contractor1).  
 

The practice of transferring risk was 
described as an important part of the formal 
risk management process, but that it had to be 
timed correctly. Transferring risk to the 
appropriate actors can be very effective 
(senior manager, contractor1). For example, 
risks that are “sold off” to subcontractors has 
to be so in the beginning of the project: 
“before it is too detailed - otherwise the 
subcontractor won’t see the opportunity” 
(project director, contractor2). According to 
the manager, it depends on the objectives of 
the stakeholder taking over the risk to decide 
if it will be beneficial or not. For example, if 
it is an engineering consultancy, they may do 
as little as is required and thus the steel 
structure will be heavier but if it is a steel 
subcontractor, they may do more detailed 
calculations to reduce the amount of steel 
thus reaching a more optimized design 
(project director, contractor2).  
 

Formal risk management was also 
applied through risk assessments, follow-up 
meeting and documentation, such as reports 
and to-do lists. “The output is in the form of 
a “good long to-do list that the project 
manager can bring with them and follow up 
on” (senior manager, contractor1). The risk 
management boundary objects have risk 
reducing effects “they have an effect of 
aligning expectations”. According to a risk 
manager, documentation helps to make 
assumptions visible (risk manager, 
engineering consultancy2). The degree of 
formalized risk management varied from 
utilizing more advanced tools to “doing some 
workshops with experienced people who had 
either done a similar project or worked in the 
area…running a controlled brainstorming” 
(senior manager, contractor1). 
 

Beyond the risk workshops and 
meetings, risk management was found to be 
formalized as part of project meetings. “We 
don't have risk meetings. It's more like it's 
split up in different smaller meetings where 
risk is a part of the meetings.” (project 
manager, contractor1). There were examples 
were the risk management part of a meeting 
was a combination of formalization and ad 
hoc process as the risk management process 
itself was partly unstructured. A large project 
had formal explicit risk management 
activities but had elements of informal ad hoc 
discussions of risk. The system consisted of 
slips of paper to write down risks to discuss 
on the next meeting as well as a physical 
‘mail-box’ for risks. The systems mitigation 
actions were integrated with the project 
participants calendars. (project/risk manager, 
engineering consultancy1) 
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4.2.2 Formal - Implicit Risk Management 

There were many different 
organizational processes the the 
interviewees, considered managed risk 
including involvement of end-users and 
subcontractors, project meetings, meetings 
about project financials, management of 
changes as well as the general project setup. 
In reality, many project management 
processes are risk management or have 
elements of risk management in them, even if 
it is not explicit, according to a risk manager 
(risk manager, engineering consultancy2). 
Examples include stakeholder analysis or 
knowledge sharing practices. “Knowledge 
sharing also contributes to risk reduction […] 
and it is one of the central risk minimizing 
activities” (risk manager, engineering 
consultancy2). “Sometimes it is just about 
making the knowledge visible” (senior 
manager, contractor1). Other formal 
processes that were mentioned in terms of 
managing risk were meetings regarding the 
financials of the project (head of division, 
contractor2) as well as schedule and quality 
management: “if you don’t have problems 
with your quality and schedule, your risk 
register will be empty” (risk manager, 
contractor2).  

Reviews of project material helps to 
manage risk as they help to uncover risk 
caused by problems in the material and bring 
assumptions to light (risk manager, 
engineering consultancy2). One of the 
companies had internal processes where 
different staff functions “must be asked 
before sending out a tender… they each make 
a note that the legal department says so and 
so … and the engineering department says so 
and so – what they are really doing is risk 

identification from a specific professional 
point of view” (senior manager, contractor1). 
  

The management of changes was 
perceived as a crucial practice to manage 
risks. In particularly, it was noted that it is 
important to notify relevant project members 
about changes as early as possible or they 
may have to cover the extra expenses 
connected to it (Project director, contractor2), 
thus potentially posing significant financial 
risk. Requirements management was also 
identified as a way to manage risk. “If you 
have a good requirement specification it 
reduces risk” (project/risk manager, 
engineering consultancy1). 
 

Management of boundaries both 
internally between departments (risk 
manager, contractor2) and between 
subcontractors was described as one of the 
important ways to manage risk (project 
director, contractor2). “So we have a very 
detailed boundary log which lists the overall 
contracts and then where the boundaries are. 
… If you don't do it, then the subcontractors 
always miss a lot and we are to pay“ (project 
director, contractor2). Meetings to coordinate 
with subcontractors were also perceived to 
manage the risk of delay: “So that's not 
directly risk management, but in a way-- we 
coordinate so we don't lose any time” (project 
manager, contractor1). This also included 
early involvement of subcontractors as a way 
to indirectly identify and mitigate risks, 
particularly ones overlooked by other risk 
management efforts (project director, 
contractor2). 

Communication processes were 
heavily related to and in itself a way to 
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manage risk: one interviewee described 
hiring a journalist to deal with 
communication as a way to reduce risk 
related to stakeholders in the vicinity of the 
construction site and public opinion 
(project/risk manager Michael, engineering 
consultancy).  

Prototyping and testing was also 
perceived to reduce and manage risk: “we 
would try to front load all the high-risk 
activities as early as possible in the project 
with a small proof of concept design and 
prototypes that we designed to solve the high-
risk components first” (project manager, 
medico engineering2).  

Scheduling processes were also seen 
as a way to manage risk even if not denoted 
as such: “...a delay would be a risk for a 
project. But instead of talking about that we 
are three weeks behind schedule, we talk 
about other opportunities to find a new way 
to schedule it up … in the daily terms, we will 
not call it a risk. We will call it something 
else that have something to do with the time 
schedules.” (project manager, contractor1). 

The contractual setup and process of 
contracting was used to preempt risk. If the 
contracting is effective, it can significantly 
reduce risk (head of division, contractor2). 
The general setup of the project was also 
considered to contribute to the management 
of risks – “that we have the project as a 
common ‘whole’ and not individually try to 
serve their own needs” (senior manager, 
contractor1). 
 

 
4.2.3 Informal - Explicit Risk Management - 

ad hoc 

The interviewees presented various 
ways in which risk management was carried 

out as an ad hoc activity (i.e. without fixed 
structure and sometimes without any tools). 
The degree of ad hoc risk management varied 
between the interviewee descriptions, some 
completely without any process and some 
with ad hoc elements within a defined 
process. “…people go around, and they think 
about and say, ‘this might be a risk’ instead 
of writing it down” (Project team member, 
medico engineering1). A risk manager stated, 
that there are significantly variations between 
project managers in regard to how risk 
management is effected and how formalized 
it is (senior manager, contractor1). Another 
risk manager described completely ad hoc 
risk management: “I just did a project “old 
cowboy” style, there was no risk register, no 
risk meetings” (risk manager, contractor2).  
 

Multiple interviewees described how 
risk was identified in an ad hoc manner, 
either in other processes such as opportunity 
harvesting. “when you scan for opportunities 
you also get the risks” (Project director, 
contractor2). In another example, ad hoc risk 
identification was carried out with the 
subcontractor and a risk was identified 
between the domains of the subcontractor 
and the engineering consultants. A team was 
assembled to mitigate the threat by 
completing extended calculations. Similarly, 
a subcontractor brought up a calculation error 
that might have caused significant problems 
later for the contractor at a later stage of the 
project. This was not done through any 
formal process - the sub-contractor reached 
out and stated, ‘this number can’t be right?” 
and from there the evaluation and analysis 
started (project director, contractor2).  
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Ad hoc risk management can be 
achieved without any processes at all: 
“...instead of naming the risk, we just, in 
some cases, put the money aside.” (project 
manager, contractor1). Risk management can 
also be in the form of an informal 
conversation: “once a month I have a chat 
with the project manager…and flag the most 
important and critical [risk]” (head of 
division, contractor2) or through meetings 
with ‘key’ people who examine concepts and 
identify risk in an ad hoc manner (project 
manager, medico engineering2). The ad hoc 
risk management took many forms, including 
using Post-Its, coffee meetings or have 
meetings to collect and share experience 
(senior manager, contractor1). 

Part of risk management was 
perceived to be about asking about goals and 
objectives, which helps to clarify what the 
goal of the risk management should be (risk 
manager, engineering consultancy2). 
However, this was not a structured process, 
but important in the management of risk 
nonetheless. 
 
4.2.4. Informal - Implicit Risk Management - 

Enablers (Trust, Interpersonal 

relationships) 

Many informal implicit factors to 
manage risk were identified. These included 
experience and skill level, cooperation, trust, 
ability to ask questions, providing a ‘safe-
room’ and attitude towards risk in the 
company culture.  

The experience and skill level of the 
people completing assessments play a vital 
role. A highly experienced risk or project 
manager might identify risk due to their 
experiences, that would otherwise not have 
been caught - “if you get an experienced guy 

in, he might say – oh this reminds me of 
another case I worked on so we should 
probably look into this and this” (senior 
manager, contractor1). Experience plays a 
role in risk management both for risk analysis 
and for mitigation “…by not doing the same 
mistake again. And this will not be a risk for 
his project then.” (project manager, 
contractor1). Yet experience can be a double-
edged sword as it can also result in people 
overlooking risks in the context where their 
experience does not match. “Having 
experienced people can be risk reducing, but 
in some instances, it can have the opposite 
effect” (project/risk manager, engineering 
consultancy1).  

Risk management can be person 
dependent such as related to the skills of the 
project manager – if “you have a project 
manager who is curious…who actively asks 
into the different professional domains…he 
is curious to get everything into the light” 
(senior manager, contractor1). The 
dependency on persons because a lot of the 
knowledge is ‘in the person’ (senior manager, 
contractor1). 

According to a risk and project 
manager, the greater skill level and 
professional attitude, the better the 
management of risks. The more skills you 
have, the more likely that you follow formal 
procedures. “The more professional you are, 
the more you follow routines and document. 
You say what you do, and you do what you 
say, and that is risk minimizing by itself” 
(project/risk manager, engineering 
consultancy1).  Skill level has a great impact 
on the management of risks and it is about: 
”…having the right man for the job” (head of 
division, contractor2). In general, in-house 
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competences play a vital role in risk 
identification - particularly interdisciplinary, 
which, according to the interviewees, are 
hard to come by: “that's actually what we try 
to build up - these general practitioners who 
can look at more than one subcontract. 
Maybe someone who could look at plumbing, 
electrical, ventilation with one hat. That 
doesn't exist.” (project director, contractor2).  
 

The degree of cooperation is very 
important for the management of risk (head 
of division, contractor2). On a personal level, 
ownership can be extremely important for the 
management of risk. Ownership of the 
process enables it to be carried out: The 
project personnel “have to have a say in how 
risk management is done, otherwise they 
won’t have ownership” (risk manager, 
contractor2).  
 

The ability to challenge and ask 
questions is an important trait of the risk 
manager - “as a risk manager you can be 
afraid to ask questions, because otherwise 
you won’t get the information you need” (risk 
manager, engineering consultancy2).  

A counterintuitive aspect was the 
suggestion by multiple interviewees that 
word risk not to be used: “Don’t use that 
word ‘risk management’ – then they don’t 
want to do it” (risk manager, engineering 
consultancy2). 

At times it was about “clarifying who 
is responsible for a particular task” (risk 
manager, contractor2) and “communication 
plays a vital role in managing risk”, (risk 
manager, engineering consultancy2). 

The organizational culture is also part 
of determining the quality of risk 

management: “It is not just the risk manager, 
it is the whole project organization and the 
way of doing things [...] it´s the whole culture 
that affects it” (Project/risk manager, 
engineering consultancy1). The culture can 
enable a bottom up management of risk: 
“Actually, just because I just went around in 
the office and had this frustration and talked 
about it, some colleagues heard about it, and 
they come up with a solution they made over 
lunch.” (project manager, contractor1). 
 

The team and the interpersonal 
chemistry were perceived to be highly 
influential on the management of risks. The 
manager explained that they had kept the 
same team on a project for that reason 
(project/risk manager, engineering 
consultancy1). Another interviewee went 
further: “if you put together a team which are 
very good at working together, then that is the 
most important risk management at all” 
(contractor, legal and risk manager).  

On an interpersonal level, risk 
management is about worrying in the ‘right 
way’ (project/risk manager, engineering 
consultancy1) and using these worries to 
ensure that they don’t come true. Managing 
risk is about creating a safe-room and a place 
for honesty – according to one of the risk 
managers it is a bit like psychotherapy, - “you 
can’t tell people they have a problem, you 
have to help them realize that they do”. 
(senior manager, contractor1)  
 
 
4.2.5.  How the formal, informal, implicit 

and explicit affect each other 

According to the interviewees, the 
formal explicit and implicit processes link to 
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each other. It is crucial to connect the 
processes which are risk reducing (risk 
manager, engineering consultancy2). A 
senior manager explained the their company 
needs to combine results from various 
systems, such as the risk management system 
and the system for handling change orders, to 
have a full picture of both potential risks and 
the systems that manage risk inside their 
company. These were combined in an ad hoc 
manner because “one that works with 
everything, it doesn't exist.” (project director, 
contractor2). The informal implicit risk 
management affected the formal risk 
management. It not only affects the quality of 
the processes, but whether they are carried 
out is related to the whole project 
organization and the way processes are 
carried out as affected by the organizational 
culture is part of determining the quality of 
risk management: “It is not just the risk 
manager, it is the whole project organization 
and the way of doing things [...] its the whole 
culture that affects it” (Project/risk manager, 
engineering consultancy1). The interviewees 
from the same contractor provided very 
different answers regarding what and how 
risk management was undertaken. For 
example, the project director stated: “We go 
through the list of risks every 1-3 months” 
(Project director), while the project manager 
stated that: “we only look at the top risks - 
even though the sum of the last 25 risks could 
be as great as one top risk”. 
 

One of the interviewees was discussed a 
problem they had with their risk 
management. They were lacked an 
interdisciplinary way to identify risk on 
projects in the early stages. Through the 

questions regarding informal risk 
management the interviewee identified other 
processes that were already covered part of 
the identified need but were not called risk 
management. A process of project review 
was in place where different departments and 
specialized functions such as legal, reviewed 
the project for potential risks. However, the 
interviewee also identified that there was no 
process in place to address and identify risks 
that cut across these specialized areas (senior 
manager, contractor1). In this example, 
asking about processes that served to manage 
risk but was not denoted as risk management 
enabled the interviewee to identify a more 
accurate picture of the ability to manage risk 
in the company. This enabled a clearer 
understanding of the need for additional risk 
management than if only the formal risk 
management process had been examined 
(senior manager, contractor1). 

5. Discussion 
The actual management of risk varied 

significantly between the case studies and the 
interviewees reported a myriad of different 
formal and informal aspects, which they 
perceived to manage risk.  

The results showed that each case study 
had a unique setting in terms of the 
management of risk. It was highly contextual 
what served to manage risk in the case 
studies. The formal and informal aspects 
provided a holistic view on how risk was 
actually managed in the case studies, 
highlighting the contextual variation in the 
companies. The interview study showcased a 
broad spectrum of perceptions regarding 
what is perceived to manage risk.  
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5.1. The sense-making framework of explicit 

and implicit project risk management 

 

The sense-making framework (Figure 
5) revealed that practitioners considered the 
management of risks to be addressed by 
much more than the formal risk management 
process, both in the case studies and the 
interview study (section 4.2). According to 
the literature review and empirical work, the 
formal explicit risk management works in 
concert with formal implicit processes such 
as other project management processes, as 
well as the informal ad hoc actions and 
implicit aspects such as trust building 
through relationships. This is also supported 
by the literature section where multiple 
authors identified many different processes 
and aspects, which manage risk, for example 
Oehmen (2014) and De Bakker (2011). 

An important point is that it varied 
substantially between the case studies what 
activities served to manage risk, both 
formally and informally. Thus, it is not a 
trivial task to identify what actuality serves to 
manage risk in a particular case. This 
problematizes the studies of formal explicit 
risk management because they often leave 
out other aspects which can affect the 
management of risk as shown both in the 
literature section (section 2) and in the 
empirical section (section 4). Risk 
management thus has a number of 
confounding factors that are difficult to 
control for, as shown by the literature and 
empirical section.  

The management of risks is not just 
handled by the formal risk management 
process, and because the other aspects shown 
in figure 9 influence the effectiveness of the 

formal risk management they need to be 
considered when implementing or improving 
risk management.  

Previous studies in the field which 
have focused primarily on formal explicit 
risk management and this leaves out 
important compounding factors which might 
have been responsible or at least biased the 
results.  

Additionally, the empirical study 
showed that the degree of informality and ad 
hoc risk management can vary, even inside 
risk management activities. 

 
Our study confirmed that other formal 

processes can serve to manage risk. Many 
studies hint at this phenomena (Bakker et al., 
2010; de Bakker et al., 2010; Neves et al., 
2014; Oehmen et al., 2014; Willumsen et al., 
2019d; Xia et al., 2018), but usually focus 
only on one aspect such as the ability of 
knowledge management to reduce risk (See 
literature section, section 2). Similarly is the 
case for implicit informal aspects such as 
trust-building (De Carvalho and Rabechini 
Junior, 2015; Oehmen et al., 2014; Oehmen, 
2012). Yet, we encountered no study which 
covered the meta-level. As we have seen in 
the empirical results, it varies in each case 
what manages the risk. The question arises, 
when the most frequent empirical work are 
surveys are conducted on these types of 
inhomogeneous entities, what do the results 
really show? Is this one of the reasons for the 
discrepancy between theory and practice? 

 
5.2. Implications for previous studies 

This study highlights the potential 
problem with studying only formal explicit 
risk management across organizations. What 
does it really say about their management of 
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risk? Not necessarily so much if the context 
and variations are not accounted for, as is 
evident in the case studies, because much of 
the management of risks happened outside 
the formal explicit risk management in the 
case studies. Chapman  (2019) and the ISO 
standard (ISO, 2018) argue that risk 
management should be integrated into other 
processes and be part of the organizations 
‘DNA’. If risk management is highly 
intertwined with other processes and 
dependent on personal skills and relationship, 
then what do we derive from the results of 
studies that only focus on the formal risk 
management?  

In the perception of the interviewees 
and as observed in the case studies, one 
cannot not do risk management, yet it may be 
happening in an informal manner. Even if 
doing no risk management activities, most 
likely some activities are going on to at least 
informally which serve to manage risk. This 
point was also illustrated by Bernstein (1998) 
who describe the history and development of 
risk management and its journey from 
informal and implicit to explicit and 
formalized, both on a philosophical level and 
in a more practical systems and operations 
level. However, even when formalized, part 
of the management of risk still reside in the 
informal and implicit.  

 
5.3. Novel insights on the actuality of 

project risk management 

 

Even though we confirm previous 
work, which found that formal implicit risk 
management and implicit informal risk 
management serve to manage risk, the results 
also showed that each case is different and 
that stakeholders in the cross-sectional 

interview study also perceived their context 
differently. There was high degree of 
variation between the case studies and 
interview study thus revealing the contextual 
nature of what is perceived to manage risk 
and the formal, informal, implicit and explicit 
affect each other.  

Surprisingly very little was found 
regarding ad hoc risk management in the 
literature, even though studies and the 
empirical study conducted in this present 
research suggest that it is widespread 
(Bannerman, 2008; Besner and Hobbs, 2012; 
Taroun, 2014; Willumsen et al., 2019b). De 
Bakker (2011) found that formal explicit risk 
management can affect the implicit informal 
– e.g. risk management has communicative 
effects. The results (section 4) support these 
findings, yet also highlight that the opposite 
can happen, namely that the implicit informal 
affect the formal explicit – e.g. 
communication efforts can serve to manage 
risk and be a vital part of it. This study reveal 
that risks are sometimes managed by other 
processes and sometimes by the formal risk 
management process and this complicates the 
design of risk management systems. 
Designers of such systems must consider the 
organizational context to deal with potential 
doubling of activities that address risk within 
the explicit and implicit risk management. 
However, the systems we encountered in the 
empirical work was for the most part not 
consciously designed through design efforts.  

 
5.4. Avenues for future research 

 

Almost no articles examine project 
risk from an actuality perspective. This might 
explain why there is a disjoint between theory 
and practice in project risk management 
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studies. Studies are focus primarily on 
identifying universal tendencies and the 
contextual aspects and value is lost in the 
research process. There is an opportunity to 
study and report on contextual variations. 
This can be done by applying actuality 
approaches to understand what goes on in 
practice in risk management. Particularly co-
production of knowledge and observational 
studies are the minority. There are repeated 
reports on ad hoc risk management (Besner 
and Hobbs, 2012; Taroun, 2014; Willumsen 
et al., 2019d) but these are not studied further. 
Actuality research would provide an 
appropriate way to gain insight into this 
phenomena.  
 

Many interviewees perceived that risk 
management can ‘save money’. However, 
this is difficult to prove in practice. This is in 
part due to these elements of formal, 
informal, implicit and explicit risk 
management that might be influencing the 
management of risk, and thus it becomes 
difficult to isolate and measure what really 
influences the management of risk. And, 
studies rarely, if ever, take all of these factors 
into account. Additionally, it makes the 
reductionist approach challenging - what are 
the studies on risk management that establish 
causal links to project success really 
studying? 

6. Conclusions 

6.1. Contributions 

In this paper, we reviewed literature 
on the actuality of project risk management. 
Most research studies project risk 
management from a non-actuality point of 

view and few publications strive to account 
for contextual variation in the lived 
experiences of practitioners. Firstly, we 
investigated how the actuality of project risk 
management is reflected in the current state-
of-the-art research. We found that actuality 
research is not an explicit research agenda for 
project risk management despite the 
increasing accounts of discrepancies between 
theory and practice. More research on the 
actuality could significantly benefit the field 
of project risk management and bridge the 
gap between theory and practice and increase 
validity of knowledge in the field by adding 
knowledge about this underexplored aspect 
of project risk management. We 
conceptualized a sense-making framework 
with regard to formal, informal, explicit and 
implicit project risk management, which 
showcased the variations in foci of literature 
in the field. The framework showed an 
overview of what can serve to manage risk 
and that these different aspects interact with 
each other and potentially substitute and 
overlap thus complicating but also providing 
clarity on what could be considered when 
conducting studies on project risk 
management. Secondly, we investigated how 
project stakeholders perceive risks to be 
managed in practice. We found that it varied 
significantly between the case studies, thus 
providing evidence of the contextual 
variation, which occur in practice. The 
interview study provides additional evidence 
of the perceived variation in the management 
of risk and showcase the extreme variation in 
what is considered to manage risk in practice. 
This paper makes a contribution to the 
significant gap regarding the study of 
actuality and suggest actuality as an 
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important and underexplored avenue of 
research within project risk management.  
 

6.2. Implications for practitioners 

The sense-making framework can provide a 
systematic way for practitioners to 
understand the current state of the 
management of risk in an organization, and 
thus can assist in identifying contextual 
improvement opportunities and needs. The 
meta-level analysis of what serves to manage 
risk constitute relevant and applicable 
knowledge for practitioners setting up and 
carrying out risk management because it 
shows the extreme variation in what 
constitute the management of risk in practice. 
Additionally, the literature review provides 
insights relevant for guiding practitioners in 
evaluating and questioning the quality of 
knowledge regarding risk management by 
enabling questions such as: What is really the 
evidence of effectiveness of this practice? 
Are there adjacent processes more important 
or which was left-out? 

6.3. Limitations 

The study did most likely not capture all 
processes of informal implicit risk 
management in the cases as a limited time 
was available and as these are to an extent 
person dependent, they vary as new people 
enter and leave projects. In order to unearth 
additional observations of informal implicit 
practices and ad hoc explicit practices, it 
would be beneficial to follow and record 
multiple stakeholders in their daily routine 
for an extended period of time, however this 
was not possible. This study did not do 
continuous embedded observation of day-to-

day routines and thus the granularity and 
resolution of the findings are likely more 
opaque than a full blown in-depth 
participatory situated ethnographic study. 
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