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The desire to understand the world and 
the desire to reform it are the two great 
engines of progress

Marrige and Morals. Bertrand Russel



4 | Preface

AbstrAct
An everyday question asked during complex product development work 
is, ‘What to do next’? Not just because the development in itself is ad-
vanced and integrated, but also because it is planned and performed in 
large organisations, in difficult projects, and across organisational lines. 
There have been different approaches to try and reduce the difficulty of 
having to organise complex product development, primarily through us-
ing different kinds of management models. One such model is Lean prod-
uct development which has become one of the most used management 
models within product development organisations.

Like in other management research fields, Lean product development 
still struggles with understanding and describing social interactions; 
even though their importance has been widely acknowledged. To address 
this shortcoming, I have adopted a framework: knowing-in-practice and 
shown how it applies to complex product development.

The purpose of this thesis is to explore organising Lean product develop-
ment as knowing-in-practice by asking: How flow and value are practiced 
in complex product development work? Fow and value - as constituting 
concepts for Lean - have been explored using a literature review, which 
revealed their current interpretations as they apply to complex product 
development. Though the use of knowing-in-practice an analytical and 
epistemological framework, four practices and underlying action patterns 
where identified. These patterns organised complex product development 
work, while practising also produced flow and value in the work it organ-
ised. 

This has shown that understanding flow and value are situated and pro-
duced as a form of outcome from talk. The results indicate that the de-con-
textualized and overly generalised descriptions that have prevailed in the 
Lean product development field do not adequacy capture the concepts of 
flow and value. In the presented practices both the importance of organis-
ing complex work through talk is made evident, as well as the situatedness 
of flows and value. As recursive patterns of action, the practices are what, 
in this study, is made repeatedly in organizing product development, 
where everything else is seldom the same. The only constant in organising 
complex product development work is the continuous question of “What’s 
next?”. 

Keywords: Lean, knowing-in-practice, Work Organisation, Product 
Development
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sAmmAnfAttning
En vardaglig fråga i komplext produktutvecklingsarbete är ”Vad ska vi 
göra nu?” Frågan är vanligt förekommande och relevant eftersom utveck-
lingsarbetet är avancerat och integrerat, men också eftersom arbetet plane-
ras och utförs i stora organisationer, i komplicerade projekt, och tvärs or-
ganisatoriska enheter. Det finns flera olika metoder för att hantera dessa 
komplexiteter i utvecklingsarbetet, vanltigtvis olika ledningsmodeller. En 
av dessa är Lean produktutveckling, som har blivit en av de mest använda 
modellerna i produktutvecklingsorganisationer. 

Trots den erkända vikten av att beskriva och förstå sociala interaktion-
er för denna typ av ledningsmodeller, har Lean produktutveckling som 
forskningsfält länge brottats med att inkludera dessa i modellbyggande 
och analys. För att adressera detta tillkortakommande i litteraturen har 
jag använt mig av ett ramverk för analys av kunnande; knowing-in-prac-
tice, och visat hur detta kunnande kommer till uttryck i organiseringen av 
komplext utvecklingsarbete. 

Syftet med avhandlingen är att förstå organiserandet av Lean produktut-
vecklingsarbete i kunnande av detta arbete. Detta görs genom en detal-
jerad utveckling av två, för Lean, konstituerande koncept – flöde och värde 
-  i en litteraturöversikt och sedan genom framtagandet av fyra praktiker 
med tillhörande handlingsmönster. Dessa praktiker har analyserats med 
hjälp av ett analytiskt och epistemologiskt ramverk; knowing-in-practice. 
Dessa återkommande handlingar organiserade det komplexa utveckling-
sarbetet, samtidigt som praktiserandet också producerade flöde och värde 
i arbetet. 

På så sätt har det visats på att flöde och värde är situerade och därför pro-
duceras som en form av utkomst av samtal i sig själva. Resultaten indiker-
ar att de rådande dekontextualiserade och generalisade beskrivningarna 
av Lean produktutveckling inte nödvändigtvis fångar koncepten flöde och 
värde i själva utvecklingsarbetet. De presenterade praktikerna tydliggör 
både betydelsen av att organisera utvecklingsarbete kontinuerligt och hur 
situerade koncepten flöde och värde blir när de kopplas till själva arbetet. 
I egenskap av rekursiva handlingsmönster, är praktikerna det som är tyd-
ligast återkommande i organisering av utvecklingsarbete, i en kontext där 
få andra saker är upprepade. Den enda ständigt återkommande frågan är 
”Vad ska vi göra nu?”
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1. “whAt’s next?”

Scenario 1: A project team have gathered to discuss a suggested - and failed 
- solution to a problem. One of the team members says: “So, it seems that 
the solution with the magnet will not work. The magnet we can get from our 
supplier is not strong enough to actually attract all of the iron fragments”. 
The project manager wrinkles his eyebrows, and answers: “Ok, that’s not 
good. I had hoped for the magnet to work; it was an elegant solution”. The 
two discuss why the magnet does not work for a few minutes. The other two 
project members in the room listen in. Then the project manager says: “So, 
now it’s back to the drawing board. What do we do now?”

Scenario 2: A coordinator - the person acting as a link between develop-
ment projects and development teams - greets me at the door to the build-
ing: “Hi, good that you could come with me for the morning meetings. I’m 
triple-booked, but I’ve decided we should go to the one in building 3. It’s a 
new meeting to discuss cross-functional testing and I want to see what it 
is about. It might be important for us when developing our new radio. It’s 
important that we know what they talk about and which problems with the 
test system they discuss in case it affects our project.”

Scenario 3: A project manager is on the phone with a production engineer. 
He uses a speakerphone so that I can listen in as the only other attendee at 
the meeting. The project manager says: “We need to decide how to handle 
the remaining paint issues now. We have fixed all of the big and major ones, 
and I want us to decide how to handle the tail of smaller problems. We could 
handle them as one bigger or as several small projects, but we need to decide 
which option is better.” 

Scenario 4: A development team has gathered to plan its upcoming three 
weeks. Halfway through the 90-minute meeting, the team leader says to the 
team: “So, what of all these options would you like to do? Which of our as-
signments do you think fit together?” 
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1.1 orgAnising complex product 
development work 

These four scenarios are common examples of what is discussed in prod-
uct development departments: continuous questions on what to do next. 
In the first scenario, the project team had to “go back to the drawing board” 
to work on options to solve the problem. In the second scenario, the coor-
dinator told me what he had chosen to do with his triple booking and why. 
In the third scenario, the project manager raised the questions of how he 
and the production engineer should handle the “tail” of smaller issues that 
needed to be addressed in the wake of solving a paint issue. In the fourth 
scenario, a development team need to agree on what to do in the upcom-
ing three weeks: they had a small range of assignments from which to 
choose. In all four of these scenarios, the practitioners - project managers, 
development engineers, teams, and production engineers - were involved 
with continuous questions about what to do next. 

What to do next is an everyday question in complex product development 
work. The work, such as in these scenarios, is riddled with this kind of 
question. Not just because the development in itself is advanced and in-
tegrated: it is also planned and performed in large organisations, in diffi-
cult projects, and across organisational lines. The product development is 
complex and needs to be organised in order for anything to happen at all. 

Various approaches have been trialled to reduce the difficulty of having to 
organising complex product development, mainly through different kinds 
of management models. Among the more popular ones have been concur-
rent engineering (Badham et al., 2000; Clark and Fujimoto, 1991), project 
management (Clark and Wheelwright, 1993), agile management (Rising 
and Janoff, 2000; Highsmith and Cockburn, 2001), Quality Function De-
ployment (Cohen, 1995; Sullivan, 1986), and Design for Six Sigma (Firka, 
2010; Shahin, 2008). What these different models have in common is that 
they illustrate different ways of organising and structuring the complex 
work of product development. 

One of these management models is called Lean Product Development 
(Morgan and Liker, 2006; Karlsson and Åhlström, 1996; Womack et al., 
1990). The Lean model is not confined to product development, yet it has 
been used in a variety of different settings. Beginning with examples from 
production, Lean is thought to make the end-to-end flow efficient through 
applying a number of different core-values, principles, and methods 
(Womack et al., 1990; Liker, 2004; Modig and Åhlström, 2011; Reinertsen, 
2009; Schipper and Swets, 2012). For example, there have also been claims 
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that the core of Lean comprises for example: quality and flow (Reinertsen, 
2009), quality, continuous improvements, and flow (Langstrand, 2012), 
or people, processes, and technology (Liker, 2004). There is no currently 
commonly agreed upon definition of what this management model entails 
(Hoppman, Rebentisch, Dombrowski, and Zahn, 2011; León and Farris, 
2011); however, it always concerns in some way the concepts of flow, value 
and waste, and how these relate to each other. The work performed in an 
organisation should be defined in accordance with the understanding of 
flow, value, and waste and then made more efficient along the same lines. 

Lean product development has become one of the most used management 
models in product development organisations (León and Farris, 2011; 
Hoppman et al., 2011). If nothing else, this can be made evident through 
the large number of popular science articles covering the subject today 
(e.g. Reinertsen, 1997; 2009; Kennedy, 2003; Radeka, 2013; Poppendieck 
and Poppendieck, 2003; 2013; Oosterwal, 2010; Schipper and Swets, 2012). 
Lean has become a household name in most R&D organisations, and the 
implementation of Lean in product development promises slashed time 
to market, and efficient use of people and machine in NPD (new product 
development). Still, the subject remains in flux, and Lean product develop-
ment is described as incomplete (Salgado and Dekker, 2017), fragmented 
(León and Farris, 2011) and the fact that research on the subject is described 
as an emerging field in 1995, 2004, and 2011 (cf. Ward et al., 1995; Haque 
and James-Moore, 2004 and Hoppman et al., 2011). 

The way in which flow, value, and waste have been implemented and used 
in different R&D-units has been described in detail (e.g. in the above sci-
ence examples), as well as criticised. In the criticisms put forward, the com-
mon argument that it is the “wrong kind” of Lean that has implemented 
(Salgado and Dekkers, 2017; Hoppman et al., 2011). The implication that 
follows is that the “right kind” of Lean would remedy this. What the right 
and wrong kind of Lean actually are is mostly dependent upon which or-
ganisation it is, what has been implemented, and what remains to be done, 
and who the critic is. 

Lean Product Development Work: Is That a Thing? 
Research into the implementation and use of Lean product development 
focuses upon what happens in R&D organisations (see e.g. reviews by 
León and Farris, 2011 or Mund et al., 2015; and examples: Tortorella et al., 
2015; Gudem et al., 2014): that which concerns development work, admin-
istrative work, and managerial work.  This research has had a tendency to 



    Introduction  |15

concentrate upon particular approaches using snapshots of successful or 
unsuccessful cases and treating firms and R&D departments as the units 
of analysis (Salgado and Dekkers, 2017; Mund et al., 2015). This has led to 
several different studies of Lean exemplifying a culture (Liker and Mor-
gan, 2006), a system (Morgan and Liker, 2011), a decision-making process 
(Ward et al., 1995), a process management system (Browning and Eppin-
er, 2003), an operations strategy (Modig and Åhlström, 2011), or even just 
management fashion (Benders and van Bijsterveld, 2000). The prevailing 
discussion underlines which context or category should be dominant (see 
León and Farris, 2011; Salgado and Dekkers, 2017). While these studies 
have made a number of significant contributions to certain aspects of 
product development research, they are insufficient to shed light upon the 
work performed on the practices and social interactions. Moreover, prod-
uct development work is inherently about practices and social interactions; 
the people involved in complex product development are dependent upon 
consistent and dependable interactions in order to perform their work. 

This tendency to glaze over social interaction has contributed to the field 
being characterised as fragmented (León and Farris, 2011) and lacking 
“coherent theoretical underpinnings” (Siyam et al., 2015: 2004), or that it 
has “shifting content and differing interpretations of scope” (Salgado and 
Dekkers, 2017:15). The examples upon which Lean product development 
research is built looks at implementing and using different tools or princi-
ples, or at the change process itself (see examples in León and Farris, 2011). 
There are few detailed examples outside Toyota of how everyday work in 
Lean product development is practiced. Mund et al. (2014) called it a lack 
of systems perspective. León and Farris (2011) called for more research on 
how methods and tools are used in product development work. 

In production, the practices and social interactions involved in the work 
are described in terms of the physical distances pieces travel, the time it 
takes to bolt a metal sheet, hand over reports, etc., as well as the improve-
ments seen in these practices. Through detailed studies of how production 
work is accomplished or of the material flows (e.g., Womack et al., 1990), 
the context of practices and social interactions is understood. By under-
standing this context and its effects on practices and social interactions, the 
context can be sensibly and consciously replaced with a new relevant con-
text when Lean is implemented. This is what has led, for example, Modig 
and Åhlström (2011) and Åhlström (2010) to declare that Lean is a form 
of operations strategy that can be decontextualised and thus transferred 
between settings, both inside and outside manufacturing. 
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In a product development setting, research into Lean has skipped this step, 
instead relying on what inevitably become general abstractions. Instead 
of studying product development work in which Lean is implemented, 
assumptions are made about what such work should be. Like research into 
management and managerial work (cf. Korica et al., 2017), the question of 
what constitutes “Lean product development work” is respecified as what 
constitutes “Lean product development”, generating reliance on pre-ex-
isting categories, such as those mentioned above: strategy, culture, pro-
cess management system, fad, etc. This can be avoided by incorporating 
social interactions and practices into the theorisation, by studying Lean 
product development work without relying on pre-existing categories and 
therefore not relying on a predefined script of “what to look for”. There 
remains a need for studies of the social interactions and practices involved 
in product development work, so that theorisation about Lean product 
development can be anchored in the unfolding of everyday product de-
velopment work. 

Studying Work as an Empirical Problem
I personally experienced why there was a need to study this topic during 
my empirical fieldwork at two major companies where Lean product de-
velopment was flagged as their management model. The problems I ex-
perienced can be exemplified in two ways, both connected to the process 
of my fieldwork: managers’ wanting to know about what Lean-related 
“things” from the Lean implementations that were used and that I was 
not able to reconcile what I observed in meetings when participating in 
the product development work to theory, management literature, or even 
popular science about Lean product development.  

Before the fieldwork began, I had extensive discussions with managers in 
the two companies. The managers were from the Truck Company, home 
of the Cab Development department where I did my fieldwork, and from 
the ICT Company, where I did my fieldwork at the Radio Software de-
partment. Both companies were considered developers high quality and 
reliable products and had proven to be market leaders. Both companies 
had implemented Lean in their product development and were interested 
in the consequences of this change. The overall purpose of the change was 
to reduce the time it took to develop new products. The managers wanted 
to know what parts of the change that were used in the departments and 
why. 
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However, my main objective with the fieldwork was to observe how peo-
ple in product development organisations that claimed to work with Lean 
actually organised and performed their work. This objective was based 
upon the notion that there is a body of product development and proj-
ect management literature that concentrates on describing and theorising 
what it going on in product development organisations (e.g. Bragd, 2002; 
Orlikowski, 2002; Dougherty and Heller, 1994; Dougherty, 1992), but that 
this kind of research was largely missing in the case of Lean product de-
velopment (León and Farris, 2011; Hoppman et al., 2011; Salgado and Dek-
kers, 2017). The main idea with the study was to go “behind the facade” of 
management talk. As I spent time in the two departments, I learned that 
there were specific events related to Lean that occurred during this time: 
some occurred only once or twice; others were frequently recurrent. How-
ever, these were often separated from everyday activities by the people I 
observed or, in some cases, they did not relate the events to Lean when 
asked. The practitioners I followed also worked with generic project pro-
cesses: they planned what to do in their calendars and on to-do lists. Most 
of the time, I sat in on meetings about different projects, listening to and 
sometimes taking part in discussions about what should, could, or might 
happen next. Notably, in these discussions, nobody spoke about flow, val-
ue, waste or Lean. 

Certain Lean-related terms did arise: such as visual planning, pulse meet-
ings, root cause analysis, and development flows – to refer to certain meet-
ings or as reference to specific events. Some of these methods had been 
used for a long time by the respective departments, and some were also 
commonly found in other management models (cf. Salgado and Dekkers, 
2017). The literature on Lean product development, both the research lit-
erature and the management literature, relies heavily upon descriptions of 
methods and tools as realisations of Lean principles; such as continuous 
improvements and pull flow (cf Morgan and Liker, 2006; Poppendieck and 
Poppendieck, 2013; Reintertsen, 2009; etc.). I therefore had difficulty recon-
ciling what I saw in the daily organising of complex product development 
work with the existing literature. There were methods and tools used: not 
as a way of realising Lean principles, yet as a way of understanding the 
purpose of a meeting. The dissonance I experienced was similar to what 
Engwall et al. (2005) describe as the difference between model description 
and model use. They were able to show how deliberate use of project man-
agement models differed from their descriptions, whereas my problem 
during the fieldwork was that Lean product development was only sel-
dom spoken of, and when it was it was in specific events. Meanwhile, the 
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everyday organising of product development work I observed was not all 
that different from the descriptions I had read. And, what the practitioners 
did work, as they continuously developed new high quality products. 

However, this implies a need to explore Lean product development from 
a different perspective than what has been before. Korica et al (2017) 
points to the need to study managerial work from a different perspective 
- through practice - to create theory that takes account of social interac-
tions into theorising. Other examples in product development and project 
management research1 have shown (e.g. Dougherty, 1992; 1990; Orlikows-
ki, 2002), when product development work is contextualised, it illustrates 
how people adhere to, diverge from, adapt to, ignore, and handle given 
and assumed rules. Therefore, there is reason to believe that this is the 
case for Lean product development as well. In order for such a study to be 
worthwhile, it is important to consider how the work and Lean are con-
gruently studied. Ever since Barley and Kunda (2001:90) warned that “the 
dearth of data on what people actually do - the skills, knowledge and prac-
tices that comprise their routine work - leaves us with increasingly anach-
ronistic theories and out-dated images of work and how it is organised”, 
the idea of “bringing work back in” has been relevant. Still, in contrast to 
research into managing product development work in general, the past 15 
years have shown a shortcoming of studies on Lean anchored in work, at 
least in the field of product development (cf León and Farris, 2011; Khan 
et al., 2013; Siyam et al., 2015; Salgado and Dekkers, 2017). Therefore, this 
research aims to explicitly study product development work in R&D or-
ganisations applying Lean and explore how this everyday product devel-
opment work unfolds without specifically studying the development or 
use of methods, tools or principles. And, to do this through practice.

Studying Lean in Complex Product Development 
Work: a Practice Perspective

A focus on complex product development work and how Lean is relevant 
in such work requires a point of departure that embraces it. As Bechky 
(2011) suggested, grounding studies of organisations in an understanding 
of work and occupations would address the need for research that incor-
porates social interaction into theorising. Since product development work 

1  The organising and structuring of product development projects are among 
the most examined empirical cases in project research.
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in large organisations is intertwined with the uncertainty of developing 
something new and the complexities of the organisation, the departure 
point needs to acknowledge these matters without diminishing them. 

One way of viewing this is through knowing-in-practice (Gherardi, 2008; 
Nicolini, 2012): an analytical and interpretive way of studying work prac-
tices, in which practices are understood as repetitive and shared patterns 
of action. In order to practice something - for example, playing chess - 
those engaged in it need to both understand what they are doing and be 
able to follow and deflect from the rules shared among the practitioners 
(see Gherardi, 2006). To know is to be capable of participating with the 
requisite competence in the complex web of relationships among people, 
material artefacts, and activities (Gherardi, 2011; 2008).

Knowing-in-practice is the theoretical proposal that knowledge can be de-
fined as an activity, as collective and distributed “doing”, and therefore as 
manifested in work practices. Such practices therefore constitute the locus 
of learning, working, and innovating (Gherardi, 2009:353). Taking account 
of work practices and considering knowledge as an activity manifested 
in these practices not only engenders ideas about where to look for data 
but also suggests particular types of mechanisms to explore. Specifically, 
processes that incorporate the meaning and practice of organisation mem-
bers are critical to understanding how work organisations evolve (Bechky, 
2011:1163). 

The same goes for the practices of product development work. Those in-
volved need to understand the work and be able to follow and sometimes 
diverge from the agreed-on rules. However, this means that complex prod-
uct development work encompasses multiple practices, ranging from how 
to develop specific products, to how to choose projects and the kinds of 
innovation to promote. Practices, as they are practiced and that only exist 
when being performed, can never be completely captured in studies (Gar-
finkel, 1967; Gherardi, 2011), so it is important to clarify the kind of work 
that is practiced and studied. 

The kind of work studied: Meetings in 
Product Development Work
Acknowledging that a large part of complex product development work 
is captured by the question “What’s next?”, it seems reasonable to study 
how such work is organised in detail. In organising complex product de-
velopment work, “What’s next?” is a highly relevant question. Given that 
product development work is new, complicated, and occurs in a complex 
R&D unit in which people with diverse expertise must work together, or-
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ganising it is a necessary prerequisite for it to happen at all. In organising 
complex product development work, choices are continuously made be-
tween, for example, directions, activities, and people. 

Organising complex product development work takes place constantly: it 
happens in meetings, informal conversations, and small talk; in short up-
dates over the phone and by email or text messages; by accepting power, 
pressing an advantage, or even doing nothing at all. In this incomplete list, 
meetings, both formal and informal, stand out because they are social set-
tings that fill much of the day for many people working in large R&D Units 
(cf. Westling, 2002). Meetings are socially delimited forums that refer to 
things such as interest, context, activities, and agendas beyond themselves 
(Brown et al., 2017). As such, they provide vital contexts for exploring how 
work is organised, as the content of product development meetings would 
be about product development work (cf. Brown et al., 2017:11). It is also 
at these dedicated times that the practitioners of complex product devel-
opment work jointly make conscious efforts to understand what needs to 
be done and to plan for it. Without these meetings, few things would be 
accomplished because there would be no planning, division of work, or 
ideas about “what’s next”. As noted by Brown et al. (2017), meetings for 
organising product development work exemplify how different forms of 
complexity can be both expressed and resolved during the limited allotted 
time and space. The focus on meetings is relevant, as explained by Brown 
et al. (2017:23):

Meetings are often attempts to tame, narrow, and contain uncertainty, includ-
ing through efforts to align present and future circumstances (see Koselleck, 
2004). […] Meetings are spaces where practices are formalised and forms are 
practiced, through performances that participate in, even as they reconfigure 
and extend, organisational imaginations. 

Practising as Part of a Performative Definition
This thesis will focus upon how complex product development work is 
organised in meetings; therefore, it calls for two clarifications on why this 
will capture the concept Lean product development. The first clarification 
regards the constituting concepts of flow, value, and waste and the sec-
ond clarification concerns how a definition of Lean product development 
needs to be based on what is practiced in mutual constitution with the 
general definition. 
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As noted earlier in the introduction, flow, value and waste constitute con-
cepts of Lean product development, and other forms of Lean. This means 
that management literature and research use these constituting concepts 
as examples of how Lean is or not applied in certain contexts. Given that 
there is no one commonly agreed upon definition of Lean product devel-
opment to use as a basis when studying how product development work 
is organised under the “Lean flag”, I have chosen to use these constitut-
ing concepts as proxies. As I will describe in chapter 2, these constituting 
concepts are made sensible in Lean literature by relating them to the work 
at hand. Flow, value, and waste are described by using a specific context: 
such an assembly line or a product development process. When flow, val-
ue, and waste are described in Lean literature, value and waste are defined 
as each other’s opposites, given that waste is described as all work that 
is not value-adding (e.g. in Womack et al., 1999; Morgan and Liker, 2006; 
Modig and Åhlström, 2011). Hence, when studying how value is described 
in product development work, it consequently also describes waste. Waste 
can therefore formally be excluded from study without affecting our over-
all understanding of the constituting concepts. 

Applying an analytical and epistemological perspective, such as know-
ing-in-practice, not only means to analyse work practices and what is 
performed in them; it also implies that practising is part of defining what 
concepts - flow and value - mean in specific situations. Practising is in a 
reciprocal relationship with a more general understanding for flow and 
value. This relationship is the same as in a performative-ostensive dynam-
ic: such as in Feldman when conceptualising organisational routines (see 
Feldman 2000; Feldman and Pentland, 2003). Similar relationships have 
been noted in project management (Engwall et al., 2005) and leadership 
studies (Collinson, 2018a,b; Raelin et al., 2018). Engwall et al. (2005) not-
ed that the project model user’s conception of the development task at 
hand affected how they used the model. In leadership studies a currently 
discussed topic is leadership-as-practice and the role of practice. As then 
noted by Collinson (2018b) leader traits and behaviours are a necessary 
but insufficient factor in analysing leadership dynamics, so are leadership 
practices. However, combined they can give a nuanced analysis of leader-
ship and leadership practices. 

These relationships do not have to be dichotomies, they can be factors that 
all contribute to a better understanding of an abstract concept. In the os-
tensive-performative dynamic as described by Feldman (2000; Feldman 
and Pentland, 2003) these two aspects are mutually constitutive. In this 
Feldman (2000) states that both the ostensive and the performative aspects 
of an organisational routine are necessary for the routine to be constitu-



22 | Introduction 

tive. Just as Feldman describes this dynamic as essential to further our 
understanding of routines as more than a source of organisational inertia, 
I would argue that such a dynamic for understanding Lean product de-
velopment could further our understanding of how social interaction and 
practice relate to how the concept can be defined. Applying the dynam-
ic as used by Feldman (2000; Feldman and Pentland, 2003) means going 
further into model use than e.g. Engwall et al. (2005) have done, as the 
deliberate reflecting on model use they use as examples would fall under 
the ostensive aspect. Ostensive, as used by Feldman, refers to an abstract 
understanding for flow and value. This includes both a general/normative 
and a specific understanding; articulating how Lean should be applied in a 
specific situation. The performative aspect refers to the social interactions 
and practices that substantiate the ostensive aspect. As the two are mutu-
ally constitutive, practising is essential to the dynamic. 

The performative aspect is of interest in this research. In this dynamic, per-
formative means that flow and value are performed in activities, which 
are vital to how flow and value are defined. Therefore, knowing Lean in 
complex product development work is to practice the recursive patterns of 
action (practices) that produce flow and value in the product development 
work. In this thesis, such practising will be presented as practices and pat-
terns of action that I describe as part of defining flow and value in specific 
situations. Through knowing-in-practice, it is possible to analytically bring 
forward the practices and patterns of action performed in specific situa-
tions and to set them in relation to the ostensive aspect of the dynamic. 
Without such an epistemological lens, it would not be possible to analyse 
how practising is part of defining and understanding a management mod-
el, such as Lean product development.

Purpose of the study
Knowing-in-practice is a way of understanding how to undertake Lean 
complex product development that does not need to refer to Lean as a 
specific category. Although it might be important to understand Lean as 
a strategy or process management model as well, this study focuses on 
how complex product development work is organised. This is greatly rele-
vant to research into how product development work is managed, because 
Lean is a widely used and yet unsatisfactorily understood model (cf. Sal-
gado and Dekkers, 2017). Research has so far yielded results that confirm 
that the practiced product development work is crucial to how Lean is 
applied in product development, as evident in descriptions of how Lean is 
applied in, for example, Toyota (Morgan and Liker, 2004), Harley-David-
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son (Oosterwal, 2011), and other leading companies (Radeka, 2013). How-
ever, as the social interactions practiced in everyday product development 
work are seldom accounted for in such descriptions, there remains a need 
to understand how Lean product development work is practiced, outside 
of the examples provided in the management literature and popular sci-
ence coverage. Accordingly, this thesis seeks to explore the performative 
aspects of Lean product development by asking how flow and value are 
practiced in organising complex product development work. 

Applying knowing-in-practice means giving priority to practices over in-
dividuals and their inner lives (Gherardi, 2008). This both makes material-
ity more visible in the sayings and doings, and shifts the focus away from 
the mind and reason in individuals as central phenomena in everyday 
work. As noted by Korica et al. (2017) studies of managerial work benefit 
from a practice-based approach, as it pays detailed attention to how work 
is accomplished relationally, how talk enacts and defines particular man-
agerial work, and how objects aid in achieving certain managerial activi-
ties. Organising product development work is a form of managerial work 
as it is performed by various kinds of managers along with development 
engineers and other people engaged with complex product development 
work.

1.2 delimitAtions
Given the described problem and the chosen perspective, some matters 
will attract disproportionate attention, while others will consequently be 
overlooked: 

• Waste: As discussed briefly earlier in the Introduction, Lean liter-
ature addressing product development and other matters has defined 
waste as the opposite of value. This means that maximising value and 
minimising waste are based on the same premises. Given that waste 
has become a less prominent topic in Lean product development in 
recent years, it has not been included in this thesis.  

• Evaluation of implementation/change processes and outcomes: 
Because the fieldwork was about product development work and how 
it is organised, I have not focused on or taken part in the implementa-
tion of Lean or the like in the two studied companies. The implemen-
tation was informally discussed and evaluated with managers in the 
respective companies, but given the purpose of this research, evaluat-
ing processes and outcomes has not been a focus. 
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• Engineering work: The nature of the fieldwork was such that the 
majority of my observations were of interactions between people, both 
in formal and in informal meetings and conversations. The descrip-
tions of Lean product development I had taken part of before my field-
work began were descriptions of the use of Lean-related principles, 
methods, and tools that were used in collaborative ways; therefore, I 
focused upon settings where I could take part in collaborations and 
interactions of different kinds. Therefore, I have not focused upon the 
engineering work done in product development.

1.3 structure of thesis
To fulfil its purpose, the thesis is structured as follows. 

The next chapter is a literature review in three parts. The first gives an 
overview of how complexity in product development work has been at-
tempted to be reduced or managed. This part differentiates the three levels 
of complexity management often reported in the product development lit-
erature, i.e., the strategic, project, and process/operational levels. The sec-
ond part is an historical overview of how Lean product development came 
into existence as a field of study and a field of management. The third part 
discusses the use of the concepts of flow and value in the Lean literature 
with a focus on product development, helping us understand how flow 
and value have previously been studied and defined. 

The third chapter elaborates on knowing-in-practice as an analytical per-
spective and practice as an onto-epistemology (Schatzki, 2011). This part 
focuses on practices as basic building blocks of social life, and on that ba-
sis explains how this relates to knowing something, for example, a skill. 
Specific forms of communicative practice and practices as socio–material 
entities are briefly discussed. 

The fourth chapter describes the methodological choices made. Beginning 
with a description of the process leading to this study of complex procure-
ment development work and Lean, this chapter both explains and defends 
the choices made in selecting companies and departments for the field-
work, and in analysing the empirical material. 

The fifth chapter presents the contexts of the two development depart-
ments where the empirical material was gathered. The chapter describes 
the structure of the departments, the kinds of development work under-
taken, how the projects in the departments were structured and coordi-
nated, and how development teams in the departments structured their 
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work. The chapter also details those parts of the respective Lean initiatives 
that were relevant to the work of the people in the departments during the 
fieldwork. This chapter should help the reader understand the context and 
examples used in the two next chapters. 

The sixth and seventh chapters empirically describe the practices and pat-
terns of action through which flow was constructed and value formulat-
ed. These chapters were based on the sayings and doings in meetings to 
organise complex product development work that were part of the com-
municative practice that produced shared understandings. The shared un-
derstandings produced while organising product development work were 
responsible for the practitioners’ agreement on what to do next. 

The last part of the thesis, the discussion and contributions chapters, fo-
cuses on what the analytical tool knowing-in-practice can contribute to a 
theoretical understanding of Lean, flow, and value. The analysis discusses 
how the observed practices and patterns of action produced both flow and 
value as they were practiced. The discussion is divided into two parts; 
the first scrutinises how situatedness affects our understanding for flow 
and value in product development work and how this can complement 
current descriptions of the constituting concepts. This is a contribution to 
Lean product development literature about why decontexualized descrip-
tions of flow and value and the ensuing search for repeatability in prod-
uct development are lacking since both concepts need to be understood 
in context of the product development work. The second part discusses 
characterisations of the described practices; as articulation work and a spe-
cific form of organisational knowing. This contributes to literature about 
product development and organising product development, by present-
ing the practices as recursive, articulated, and how they could be equated 
to “smallest elements”, i.e., individual manufacturing steps according to 
Lean theory, thereby constituting the building blocks of Lean product de-
velopment. The thesis is then closed with a discussion on what future re-
search and managerial implications this could lead to – about what is next!
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2. mAnAging complexity 
through leAn

chApter introduction
Complex product development work is complex and needs to be organ-
ised in order to happen; it is complex because products are complicated in-
tegrated systems and because the organisations (departments, companies, 
collaborations, inter-firm projects, and so on) where it happens are large 
and interconnected.  

There is both research and management literature on how this organising 
can be achieved. The research literature has focused upon the effect of in-
troducing different measures to handle both product and organisational 
complexity (cf. Kim and Wilemon, 2002). By structuring the development 
work in specific ways, the people in the organisation have a set of rules 
to act by that, in some ways, reduces complexity. The management litera-
ture prescribes different ways of tackling both product and organisational 
complexity (e.g. Wheelwright and Clark, 1992; Clark and Fujimoto, 1991). 

Complexity is often referred to when discussing the product or product 
system that is being developed (e.g. Griffin, 1997); however, this is only 
half the problem. Development work is also complex in the sense that it is 
organised and performed as one of many undertakings, such as projects in 
large organisations, where development teams can work on several under-
takings at the same time (e.g. Tatikonda and Rosenthal, 2000). So planning 
and performing development work is not only necessary to know the com-
plexity of the product, but for the complexity of the organisation as well. 

One way to better know and manage complexity has been to through man-
agement models that originate in production or in general management. 
These types of models have helped improve production rates by clarifying 
goals and providing a general picture that has improved, not only what 
happens inside the production facility, but also around it. Models such 
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as Lean (Karlsson and Åhlström, 1996), business process re-engineering 
(Hammer and Champy, 1993), and Total Quality Management (Deming, 
1982) have been successfully implemented in production, thereby, shorten-
ing time to market and improving quality in the produced goods. 

The literature review is divided into two parts. The focus in the first part 
will be on how Lean has been presented and discussed in the last 30 years. 
As seen is other reviews (Leon and Farris, 2011; Baines et al., 2006; Khan et 
al., 2013), there are several different ways to choose what literature should 
be reviewed and how to categorise the reviewed publications. In this case, 
Lean literature has been divided into three waves. This is because they 
build upon and influence each other; the three separate wave formations 
belong to the same ocean, yet are distinctly different.

Lean is discussed in the second part through three identifiers: flow, value, 
and waste. These three concepts are all needed to demarcate Lean from 
other management models. In the subsection of Lean literature that dis-
cusses value and waste, waste is primarily treated today as a consequence 
of wanting to maximise value. Therefore, even if there is a need in the mak-
ing of a Lean management model to understand what waste is in product 
development, it is most commonly defined as all those things that are not 
value creating. Therefore, this will not be extensively discussed.

2.1 leAn literAture in three wAves
A management model such as Lean - even if Lean comes under a lot of dif-
ferent labels - is a way of structuring and organising product development 
work. Such a model incorporates most or all of the aspects of managing 
complexity in product development work. However, Lean is a model with 
many problems, such as freely borrowing methods and principles from 
other models without recognising their context (Salgado and Dekkers, 
2017), simplifying product development work, as well as the difficulty in 
finding a common label. 

Therefore, in order to explain how Lean has been and can be used to man-
age complex product development work, the history and current usage 
needs to be described. Such a review should cover not only certain labels 
or forms of Lean; it must also try to grasp the concept as a more gener-
al management topic. To this end, the development of the concept Lean 
will be reviewed in the form of three waves of management and research 
literature: where the third wave specifically deals with Lean Product De-
velopment.
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First Wave
The first wave of Lean literature had its origin in the aftermath of the Sec-
ond World War when the Japanese Standards Association was founded. 
As part of the axis powers Japan was defeated, the country was in a poor 
state. The allied forces occupied it for almost 10 years: from its formal sur-
render in 1945 until 1952. During that time, parts of the industry and so-
ciety that had been lost during the war were to be built up again: this was 
to be done with scarce resources available. With the rebuilding of industry 
came the Japanese standards Committee (later replaced by Japanese Stan-
dards Association), a nationwide effort to improve the quality of produced 
goods and the connected standards. The impact of the standards commit-
tee was partly due to the scarce and expensive raw material that the Jap-
anese companies had available. This made it important not to waste any 
material, as well as also get sufficiently paid for the manufactured goods. 
The work of the committee - the quality control movement - included pro-
grams, conferences, company trainings, and organisations advocating for 
the importance of working with improvements and standardisation. By 
using the movement created by the Japanese Standards Association, the 
local industry was able to manufacture products that were comparatively 
cheap given their quality at the beginning in the 1950s. 

Following the realisation that Japanese products were of high quality and 
inexpensive, the western world began buying their cars (e.g. Toyota), mo-
torcycles (e.g. Suzuki), cameras (e.g. Canon), and electronics (e.g. Sony). 
The companies began opening subsidiary production plants in different 
parts of the world, including the Toyota and Honda plants in Michigan 
in the 1970s. These production plants were outperforming the local plants 
belonging to Ford and GM, which lead to a research-based interest in the 
reasons why. The IMVP (International Motor Vehicle Program) based 
at MIT in Boston set out to find out what Toyota was doing differently. 
NUMMI (New United Motor Manufacturing, Inc) was a Toyota GM (Gen-
eral Motors) joint venture specifically that addressed Toyota’s production 
methods and the transfer of them to GM. Both research programs laid the 
empirical foundation for the concept of “Lean”. Without the need for Japa-
nese companies to make do with scarce resources after WW2 and the sub-
sequent successful focus on cheap production and high quality, which led 
to the opening of factories in Michigan, the need to study the production 
methods may never have arisen and the concept of “Lean” would have 
remained “Japanese production”. 
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With this historical backdrop, literature on what would later be known 
as “lean” began with several seminal books on how Japanese companies 
organized their business (for example Ohno, 1988; Shingo, 1988; Monden, 
1983 for Toyota; Ishikawa, 1985 for Total Quality Control; and Abernethy 
et al., 1981 for pieces in HBR). These books and articles describe how Jap-
anese car-manufacturing companies, especially Toyota, were structured, 
how work was organised, what kind of organizational culture could be 
observed, and how it was encouraged. They depicted these companies as 
being inclusive, focusing on delivering high quality products, and doing 
this by improving both the product that was manufactured as well as the 
processes. Similar ideas were raised - for example Skinner (1974) - regard-
ing manufacturing strategy meaning that, by the end of the twentieth cen-
tury, a strong movement away from “fordian” mass-production was on 
the way. This became the first wave of lean literature. 

In this wave, the technical aspects of different production systems are em-
phasised (Langstrand, 2012). For example, both Ohno (1988) and Shingo 
(1988) describe that a combination of just-in-time and elimination of waste 
with high employee involvement, quality circles, cellular manufactur-
ing, processes for handling quick changeovers, and product changes in 
small batches (Qudrat-Ullah et al., 2012). Also, Womack et al. (1990) de-
scribe the technical and systematic aspects of the lean production system 
at Japanese automakers; they make a “careful explanation of the logic and 
techniques of lean production” (1990; p. 9). When Karlsson and Åhlström 
(1996) describe the implementation of Lean in Product Development at 
a manufacturing firm, their emphasis is on the seven implemented tech-
niques, even if they mention that Lean should be a “coherent whole” (p. 
285). Prior to that, both Just-in-time production (Schonberger, 1982) and 
World Class Manufacturing (Schonberger, 1986) did not mention lean, yet 
they discussed the same ideas and with a focus on the production system. 
Toyota’s Product Development process and results was also described in 
a similar fashion: e.g. Clark and Fujimoto (1991), Clark et al. (1987), and 
Clark and Wheelwright (1993) where specific methods of project selection, 
aids for design choices, etc. from Toyota are described. In other words, 
the Toyota Production System or Lean Production was explained with a 
strong emphasis on the technical methods: both in the production and in 
other contexts in the first wave. 

This wave with focus on technical and production aspects ends with Wom-
ack et al’s (1990) seminal book. The book summarises the work from the 
IMVP, and describes how the same methods for structuring production 
worked just as well in America through the program (Womack et al. 1990). 
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These methods included the workers, focused on delivering high quality 
products and, in doing so, improved both the product that was manufac-
tured as well as the processes, which had been attributed to Japanese cul-
ture. This meant the upsides to lean production described in the book were 
not only accredited to Japanese culture, but also to the company culture 
and structure. This became one of the key pieces in showing that “Lean” 
did not have to be Japanese; it could be employed by other countries. Sub-
sequent to “Lean thinking” (in 1990), Womack and Jones also provide ex-
amples of how to think when re-structuring a manufacturing plant or de-
signing a system for delivering parts to the production line, which made it 
popular among practitioners. They were less clear, however, on the basic 
concepts that founded their examples (Staats et al, 2011), which has since 
made it difficult to generalise.

Krafcik (1988) was the first to use the term “Lean” in a dissertation where 
Toyota’s production system is discussed as a way of describing the pro-
duction system in Toyota. Krafcik uses the term to signify that, compared 
to GM and Ford; Toyota manages to produce more vehicles using few-
er resources as well as less factory space and time. In other words, when 
Lean was first coined, it was used in a literal sense: “containing little excess 
or waste or not fleshy or fat; thin” (Collins English Dictionary, 2014). The 
term was picked up by Womack et al (1996) and, with the wide spread and 
canonisation of that book, Lean became a household concept for produc-
tion systems synonymous with Toyota. 

The first wave of lean literature focused on production and production 
plants: especially in the car industry, which linked the concept closely to 
manufacturing/production and to companies producing physical goods. 
Grounded in statistical comparisons of American and Japanese car man-
ufacturers, Lean was coined as a concept for a production setup that pro-
duced goods with fewer faults than mass-produced goods, and that had a 
shorter production time. This production set up could be summarised by 
the following production methods: optimising production flow, push pro-
duction instead of pull, just-in-time and error proofing (called poka-yoke) 
(cf. highlighted principles in Womack et al., 1990). Lean became synon-
ymous with producing high-quality physical goods whilst utilising few 
resources and having small inventories. The overall aim with implement-
ing lean was to save costs and resources by not holding large inventories 
of parts or end products, and only doing what needs to be done and only 
when needed (Womack et al., 1990). Implementing Lean in production 
and manufacturing sites has brought enormous cost savings (Schonberger, 
2008; Krafcik, 1988). The concept has become known to “double the output 
and cut the time in half”.



    Literature review |31

Second Wave
Following The Machine That Changed the World (Womack et al., 1990) came 
a second wave of literature, which attempted to sever or at least loosen the 
link between lean and production/manufacturing. Even if the first wave, 
discussed entire companies, with Womack et al (1990) as an illustrative 
example, there was an extensive focus on manufacturing and the work-
ers at the manufacturing line. Companies implementing Lean sometimes 
succeeded and sometimes failed in their change efforts, whilst implement-
ing the exact same changes in their production lines. This highlighted the 
crucial role of culture and the implementation process.  Thus, the second 
wave of lean literature provided fewer examples from the manufacturing 
floor, and more descriptions of what kind of organisational culture was de-
sirable for a lean organisation and how a change to lean production should 
be implemented. 

Womack and Jones published Lean Thinking in 1996 (2nd edition: 2003):  
the continuation of their promotion of lean as “transferable” to non-au-
tomotive and non-Japanese contexts (Hines et al., 2004). They presented 
in this book examples of successful implementations of lean principles: 
identifying customer value, managing the value-stream, the capacity for 
flow production, using pull mechanisms, and the pursuit of perfection. 
According to Womack and Jones, these five principles could be used to 
foreground the value stream of specific products; “rethinking every aspect 
of jobs, careers, functions, and forms” (ibid:275). This started the second 
wave of lean literature. In this wave, the focus moved away from produc-
tion and Japanese carmakers toward Toyota and how this specific compa-
ny conducted different kinds of business (Langstrand, 2012). 

With this, came a shift in focus from the more technical aspects of Pro-
duction Systems, to management practices and organisational culture (cf. 
Liker, 2004; Womack and Jones, 2003). As Langstrand recognised, this has 
not meant the more technical discussion on the Toyota Production Sys-
tem has died out, but that the number and variety of explanations for the 
success of lean have increased (Langstrand, 2012). This shift has been rec-
ognised as being apparently different to how lean is approached. Shah and 
Ward called it a “philosophical and practical level” (2007, p. 791); Hines et 
al. describe it as “a split between strategic and operational level” (2004, p. 
1006); and Modig and Åhlström say it is “levels of abstraction” (2011, p. 
76f). What these all have in common is they recognise and point out that 
there is a difference between the cultural aspects of Lean and the tools 
and methods. In the first wave, cultural aspects were recognised yet they 
were not discussed in detailed nor were they singled out as needing other 
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types of implementation methods. In the second wave, however, the cul-
tural aspects or changes in mindset were both very important and brought 
forward as the main reason for implementing Lean. From being a produc-
tion system, Lean has transformed to a concept embodying philosophical, 
practical, operational, and strategic questions all at once. 

This transformation can be identified in the different definitions of Lean 
that emerged after 1996, which focus on organisational culture and intan-
gible values, while distancing the second wave literature from the techni-
cal aspects of lean. Liker in The Toyota Way (2004) summarises lean in 14 
management principles based on his studies of Toyota. He also emphasis-
es the importance of cultural aspects, for example when explaining: “Lean 
is an entire system that must permeate an organisation’s culture” (p. 7). 
In a similar manner, Bicheno and Holweg (2000) defines lean as defining 
value for the customer, focusing on adding value, driving out wastes, re-
ducing cycle times, and ensuring smooth flow at pull of customer (2000). 
Kennedy means the key to achieving what Toyota or Honda has achieved 
is changing product development: the “Toyota Product Development Sys-
tem springs from a totally different paradigm” (2003: 13) where the key is 
“understanding how to quickly adapt the [product development] system” 
(2003:14). Morgan and Liker’s (2006) description of the Toyota Product De-
velopment System (TPDS) includes calling it “common sense engineering” 
(p. 15) and as “hard work, excellent engineers, a culture of teamwork, an 
optimised process, simple but powerful tools that work, and kaizen that 
improves, improves, and improves on all of these” (p. 15). According to 
Morgan and Liker, the TPDS builds upon 13 principles grouped in three 
categories that are based upon a model for socio-technical systems. All of 
these examples emphasize the intangible and cultural aspects, with few 
pointers on how to realise these aspect in the organisation.

Table 2.1 has gathered a few examples of how the cultural emphasis on 
Lean was promoted in literature during the second wave. The need to 
treat the implementation of Lean as a cultural and value-driven change 
rather than a conversion of production methods. Liker (2004) points out 
that continuous improvement culture is the true power behind TPS; Ken-
nedy (2003) emphasises that it is not just about implementing the tools 
and methods are used by Toyota, but to adapt the company’s principle to 
a different business. Morgan and Liker (2006) push for the integration of 
people, process, and technology. All three examples show that the value of 
implementing Lean is moving toward the intangible: a company culture 
that in Morgan and Liker’s words adds value to the customer and society 
(2006:15).
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To some extent, the presentations of Lean and how implementing the con-
cept is contradictory in the second wave: for example, in Liker (2004) and 
Morgan and Liker (2006). On one hand, implementing Lean is presented 
as replicating previous implementations and structures; on the other hand, 
it is presented as a change project, which is highly contextual. Replicating 
previous implementations and structures means using the same tools and 
methods as described by Toyota: for example, standardisation, 5S, Just-
in-time, jidoka, cross-functional teams, or front-loading. This also implies 
emulating Toyota’s organisational structure, which has a strong focus on 
teams and expertise. Concrete recommendations on how to proceed when 
implementing these tools and methods are often given, such as forming 
project teams and adjusting the tools and methods to fit the specific con-
texts. The aspect describing Lean as a highly contextual change project 
emphasises the cultural aspects of implementing new ways of working. 
As with any other change project, resistance can emerge and the project as 
a whole can fail: not changing the way members of an organisation thinks 
about Lean. Few concrete solutions addressing these potential problems 
are provided in the Lean literature; it is often emphasised that champions 
for the change project are needed as well as strong managerial support. 
How to achieve this, however, is not detailed. Instead, literature on organ-
isational change handles this instead. By separating the implementation 

Author Citation

Liker 2004 “Typically management adopts a few of these technical tools and 
even struggles to go beyond the amateurish application of them to 
create a technical system. But they do not understand the power 
behind true TPS: the continuous improvement culture needed to 
sustain the principles of the Toyota Way.” (p. 12) 

Kennedy 
2003

“Message of this book is how to adapt the Toyota system’s 
principles throughout an entire business. […] It’s not about 
rearranging process steps, nor about new tools, nor about new 
metrics. And it is most certainly not about sticking Toyota’s 
organizational nomenclature on the same old systems and 
processes” (p. 229). 

Morgan 
& Liker 
(2006)

“The basis of both lean product development and lean 
manufacturing is the importance of appropriately integrating 
people, processes, tools, and technology to add value to the 
customer and society.” (p. 5)

Table 2.1 Excerpts From Seminal Books on Lean From the Second Wave Point-
ing to the Importance of Implementing Lean as a Culture or Philosophy
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of tools and methods from the cultural change, however, the idea of Lean 
as graspable methods, and tools as well as an intangible philosophy are 
maintained simultaneously. 

Mehri (2006) in his critique of Lean and Toyotas ways of working made a 
distinction between “tatemae” and “honne”: the former is what you are 
supposed to feel and do; the latter is what you actually feel and do. Mehri 
stresses that what is described in interviews with Toyota managers as well 
as in books about Toyota is tatemae rather than honne, yet this distinc-
tion is not recognised in literature. Tatemae is described instead as honne, 
which leads to misunderstandings about how Toyota and its suppliers ac-
tually work (Mehri, 2006).

In the second wave of literature on Lean, the emphasis is on abstract as-
pects such as philosophy and thinking with a move toward implementing 
Lean in many different contexts. This has warranted reliance on the use of 
flow, value, and waste. These are traditionally defined based in a manufac-
turing line. Flow is defined as the processes in which the flow unit (the unit 
passing through the processes) is refined; value is defined as refining the 
flow unit and waste, as processes and activities where the flow unit is not 
refined (Modig and Åhlström, 2011; Womack et al. 1996). The definitions 
of flow, value, and waste are interdependent, thereby, making them very 
closely linked. Adding value means taking parts of the end product and 
assembling them, adjusting specific parts to fit the product, etc. Waste can 
include not fitting the parts properly so they need to be redone or not hav-
ing the correct tools within arm’s reach when assembling the end product. 
The production lines and the products that “flow” through them describe 
the flow. In this setting, these three central concepts or identifiers of Lean 
become easy to understand. We can quickly create common understand-
ing of the meaning behind flow, value, and waste by using the production 
line and end product as visual aids. 

Neither has a set definition or content since what is valuable, wasteful, 
and flowing depends upon the context. This context also differs between 
individual manufacturing lines and production plants, even between indi-
vidual items. This means that flow, value, and waste need to be filled with 
meaning and, according to Lean literature, the meaning or content of what 
is value, waste, and flow is rooted in customer value: “what the customer 
wants”. The customer value should decide what activities are to be done 
(value), which should not be done (waste), and the order of these activities 
(flow). 
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Flow, value, and waste are used to connect the philosophical core value of 
Lean prominent in the 2nd wave to the concrete technical tools and meth-
od in the centre of the 1st wave. Thereby, they are used to tie together the 
idea of customer value, thus, linking all parts of a business to the custom-
er-value and the principles governing how work should be conducted. By 
exemplifying what defines value, waste, and flow in a certain company, it 
is possible to guide how to correctly apply Lean principles such as “right 
from me”, “continuous improvements”, “standardisation”, “continuous 
flow”, “pull systems” or “heijunka” (level workload) (Womack et al., 1996; 
Liker, 2004) in different situations. The 1st and 2nd waves of Lean litera-
ture are closely linked to each other, using similar examples and interpre-
tations of flow, value, and waste and strongly founded in Japanese car-pro-
duction, such as in Toyota.

Third Wave: Lean for Everyone 
The third wave of Lean literature has developed partly in parallel to, and 
partly in conjunction with, the first and second waves; it is a set of liter-
ature, which has been written as a reaction to the second wave and that 
has its roots in ideas used by Lean: such as concurrent engineering and 
knowledge management. After the second wave, which emphasised the 
philosophical aspects of Lean, thus, promoting its implementation in all 
kinds of businesses, the third wave has emerged as a number of speciali-
sations. The argument that Lean is suitable for all kinds of business from 
the second wave is continued here, yet with the addition that Lean as a 
management model needs to be adapted to the business at hand; the same 
Lean cannot be implemented everywhere as was the idea in the 2nd wave. 
As a consequence, we see fields such as Lean Accounting (Kennedy and 
Widener, 2008), Lean Healthcare (Waring and Bishop, 2010; Brandao de 
Souza, 2009), Lean Services (Åhlström, 2004; Allway and Corbett, 2004), 
Lean Start-up (Reis, 2011), and so on, as well as Lean Innovation (Hop-
pmann, 2009) and Lean Product Development. The third wave also relies 
upon value, waste, and flow; however, in contrast to the 1st and 2nd wave, 
the 3rd wave relies less upon Toyota and Japanese production as a basis 
and prime example for implementing Lean methods and thinking in all 
kinds of businesses. 

Instead this wave emphasises the differences that other types of work has 
from production or manufacturing; it explores how the basic ideas of Lean, 
such as always working to achieve customer value and using value, waste 
and flow to set a structure for how to improve. This does not mean, how-
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ever, that the walls between these waves are air-tight. Toyota and produc-
tion are both sometimes used as examples, just, not in the same way as 
in the 1st and 2nd waves, since the difference between different types of 
work is not emphasised there. 

Since this research concerns product development, the review of the third 
wave will account for Lean in Innovation, Product Development and 
Knowledge Work. The three fields have all contributed to how R&D-or-
ganisations chose to implement Lean. 

Lean in Product Development and Knowledge Work
Conceptualisations of Lean in product development specifically could 
be said to begin at the same time as the first wave ended, as one chapter 
in Womack et al (1990) describes Toyota’s product development depart-
ment’s structure and project process. This became the first description of 
how to structure an R&D-department in a company working with Lean. 
With this 3rd wave of Lean literature came the introduction of Lean adjust-
ed to product development. At the same time Lean in knowledge work, 
dealing with both intangibility and knowledge development came as one 
of the many setting to implement Lean. Given that knowledge work and 
product development have overlaps and often cover similar or the same 
problems they will both be covered here. Instead flow, value and waste 
along with different Lean-connected methods and tools were used to ad-
dress questions like complexity or uncertainty in product development. 

This wave of literature has emphasised that when implementing Lean in 
product development, the principles and methods need to be tailored to 
the specifics of precisely development work. There are several literature 
reviews (eg Khan et al., 2013; Leon and Farris, 2011; Wurtemberg et al., 
2011; Baines et al., 2006) which detail how Lean product development as 
a research field is fragmented and drawing in different directions. This 
review has the the aim of complementing these by highlighting how litera-
ture in the third wave has accentuated how and why product development 
organisations need a version of Lean that is adapted to uncertainty, lack of 
repetitiveness and a systems approach in different ways. 

The differences between knowledge work and production are depicted as 
relating to how work is structured, the content of the work and to what 
extent uncertainty affects work. For example Staats et al. (2011) claimed 
that knowledge work possess task uncertainty, where the work process-
es and the connections between them are invisible and where the work 
spans from high-level architecture to low-level details, neither of which 
are present in production. Hinckeldyen et al. (2010) formulated the dif-
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ference between engineering processes and production as one where en-
gineering processes are more like job shops: “good for flexibility to han-
dle individual customer requests, but has a complex planning process but 
limited productivity, which contradicts the efficiency and productivity 
objective about production and engineering” (p. 159) and production, on 
which Lean is normally based, is more of a flow shop. Siyam et al (2015) 
also pointed out key differences between product development and pro-
duction as being: unclear distinction between value and waste, ambiguous 
mix of necessary and unnecessary rework, contingency and subjectivity of 
value, the need to consider timeliness and scope of value contributions (p. 
194f). All of these characterisations of knowledge or PD work point to that 
uncertainty, expertise, and judgement affect how work is structured and 
it’s content. These three aspects of knowledge work are not as prominent 
in production or manufacturing work, therefore the improvements Lean 
can provide in knowledge work and the implementation process should 
be adapted to the specifics of knowledge work. The 3rd wave of Lean lit-
erature deals primarily with the differences between knowledge work (of 
different kinds) and production and how to handle these differences. 

One of the main characteristics of knowledge work, especially in product 
development, is an apparent lack of repetition when compared to the stan-
dardised and repeatable flow seen in production (Staats and Upton, 2011; 
Bianchi et al., 2013; Reinertsen, 2009; Mascitelli, 2007). Meanwhile, much of 
the efficiency measures taken within Lean build upon making a process or 
procedure as short as possible, and then repeating it over and over again 
(Womack et al., 1996; etc.). Through repeating the shortened process, it is 
possible to both earn back the time spent on improving the process and 
after that, for example: save time that can be spent on upping production. 
So, when processes in knowledge work are to be made more efficient, it 
is important to realise which processes are repeatable (Reinertsen, 2009): 
that seemingly unrepeatable processes can be specified and, thereby, are 
repeatable after all (Staats and Upton, 2011) and that the repeatable pro-
cesses that can be identified should be standardised (Bianchi et al., 2013; 
Reinertsen, 2009). Hinckeldyen et al. (2011) pointed out that engineering 
processes need a structured engineering process, such as a stage gate or 
VDI guidelines in order to work with production-like improvements and 
control. Staats and Upton (2011) similarly say that knowledge work in-
cludes both high-level architecture and low-level details, and that it be-
comes increasingly difficult to specify work on lower levels as the content 
might differ even through the process steps do not, thereby, making work 
and processes on the high-level architecture easier to specify and repeat. 
The high-level work often corresponds better to a project process. Welo 
(2011) states that due to uncertainty and lack of repeatability, Lean is better 
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applied to incremental innovation: where more in known and repeatable, 
in comparison to radical innovation. The primary idea of how to tackle 
the lack of repetition in knowledge work is to find there are repeatable 
processes to be found; it is more of matter of how the processes are viewed.

A slightly different approach to the described problem with knowledge 
work and repetition is to use Lean to improve generic processes and rou-
tine operations (Carleysmith et al., 2009). In contrast to trying to find re-
peatability in every process included in product development (or other 
knowledge work), this approach concerns increasing the efficiency in 
those processes that are already clearly repeatable. Similarly, Mascitel-
li (2007) recommends setting up rules to minimise time spent on emails, 
meetings, (unnecessary) communication, and so on, which standardises 
these routine operations in product development. According to Mascitelli, 
this opens up for spending more time on development and being creative 
(p. 15f). 

Literature in the 3rd wave that specifically deals with product develop-
ment has emphasised that, in contrast to production, development con-
cerns defining customer value (Bianchi et al., 2013; Welo, 2011; Mascitelli, 
2007). Reinertsen (2009) similarly discusses life-cycle profits as the main 
economic measure on which to base all decisions in product development. 
Life-cycle profits are one way of quantifying customer-value, where in-
creasing customer value would increase life-cycle profits of a product even 
if it might drive product development costs higher. Bianchi et al. (2013) 
describes “ex-ante knowledge on output specification” (p. 5) as one of the 
main challenges for implementing Lean in product development: where 
output specification is a concretisation of customer value. In a similar 
way, Mascitelli means that three of the top ten sources of waste in prod-
uct development are “poorly defined product requirements”, “disruptive 
changes to product requirements” and “lack of early consideration of 
manufacturability” (p. 18). As he also clearly connects customer value to 
what the end-customer of the finished developed and produced products 
wants and the marketplace in which the company operates, these three 
sources of waste are directly linked to not having an accurate or detailed 
enough product specification. Although primarily belonging to the 2nd 
wave of Lean literature, Morgan and Liker (2006) also emphasise the fact 
that product development defines customer value, rather than executes it. 
Also, Siyam et al. (2015) put forward that customer value - for example, 
found in “value associated with the design that is generated […] has not 
yet been fully integrated” (p. 202). They conclude that different definitions 
of value at different levels in complex product development makes it in-
creasingly difficult to deliver the value sought after by the customer. This 
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type of literature discusses both how and when to define customer value 
(clearly, concrete, and early) and pinpoints it as being one of the main ob-
stacles when implementing Lean in product development as opposed to 
production. 

When it comes to implementation issues in the 3rd wave of Lean literature, 
several of the authors refer to similar cultural issues as the 2nd wave (for 
example, Mascitelli; Browning and Sanders, 2012; Stats and Upton, 2011; 
Marodin and Saurin, 2013). Several of the authors in the 3rd wave stress 
the importance of “finding allies” (Mascitelli, 2007) or having “lean cham-
pions” (Staats and Upton, 2011). Wang et al. (2012) point out that, while 
Lean in product development should focus on tools and techniques for 
knowledge management, product design and development and organi-
sational improvements, the implementation process should be about en-
terprise integration, creating the right products, and how to use efficient 
development engines: all of which are aspects relating to how the organ-
isation receives the implementation.  Browning and Sanders (2012) mean 
that implementing Lean can be compared to second order learning: that 
the structured learning process in second-order learning is more suited to 
implement Lean in complex and novel environments, than the informal 
learning of first-order learning. Second-order learning provides training 
and instructions, whereas first-order learning is informal trial and error: 
where learning comes through repeating a changed task or process. This 
means the 3rd wave of Lean literature both recognises the same problems 
with change and organisational culture as the 1st and 2nd,as well as pro-
vides the same type of solutions to the issue. 

Some literature in the 3rd wave advocate for the need of a systems per-
spective in Lean product development (e.g. Oosterwal, 2011; Reinertsen, 
2009; Morgan and Liker, 2006; Ward et al., 1995). This systems perspective 
entails seeing product development as an elaborate and complex system. 
To control this system different measures can be taken, i.e. Lean princi-
ples, methods and tools. Morgan and Liker build their description around 
a sociotechnical system consisting of people, processes and technology 
(ibid:15f). They address each system and then discuss the need for sys-
tem integration, especially through organisational learning (ibid: 279ff) 
and system “fit” (ibid:297) which refers to the parts in the system work-
ing together, like the different parts of an engine. To align the sub-systems 
and achieve system integration Morgan and Liker make use of the value 
stream (ibid:300). A similar take on system is held by Oosterwal (2011), 
who focuses on learning discusses design cycles and integration points be-
tween sub-systems in relation to these. He points to limit curves and how 
the length of design cycles are similar in each motorcycle sub-system and 
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means that all the sub-systems need to be considered to find appropriate 
integration points (ibid:164ff). The view on learning; set-based as opposed 
to point-based and in controlled learning cycles (ibid:179f) also points to 
a systems perspective on Lean product development. The integration be-
tween parts of the system are central to Oosterwal (2011); these points in 
time should integrate different parts of the development project so ensure 
that whole system works together. If systematic problems are found they 
can be addressed early in the projects, facilitating learning. The empha-
sis on a systems approach in the 3rd wave is different from the holistic 
whole found in the 2nd wave, as the system approach advocates address-
ing product development much like a machine of some kind, where e.g. 
people, processes and technology should be structured and managed.

When contrasting knowledge work and production, one finds there is a 
criticism toward Lean as a management model. As the interview study 
done by Hinckeldyen et al. (2013) underlines, a structured engineering 
process was needed for successful utilisation of Lean, since applying pro-
duction management principles requires a production-like process, which 
is both structured and specified. This means that the production manage-
ment principles applied need to be chosen and adapted with regard to the 
inherent uncertainty in development; however, they do not specify how 
or upon what basis these adaptations should be done. One interpretation 
of their results is that it is possible to apply Lean to product development 
if product development is structured to emulate production. Similarly, Si-
yam et al (2015) claim that when the use of generic principles, metrics, 
best practices, etc. is promoted, the specific challenges of complex product 
development and the different phases of a development project are not 
taken into consideration. When the particular challenges of using Lean in 
development work are not addressed, the definitions of value and waste 
become limited and to narrow. Wangwacharakul et al. (2014) have studied 
how Lean Product Development is perceived differently in Japan and Swe-
den: where the biggest differences lay in how to define value, the idea of 
control systems and leadership, and develop, and how to organise knowl-
edge management. These are some of the essential building blocks of Lean 
as a management model and are very differently perceived by the different 
nationalities. This implies that there are big differences in how to interpret 
Lean in product development. Also, Mehri’s (2006) critique of how Toyo-
ta worked is relevant in this context as the product development organi-
sation described is “lockstep and rigid” (p. 27). Being experts, combined 
with a culture not allowing free flow of ideas, open discussion, true team 
collaboration and so on, Mehri states that the path of the engineers is very 
narrow. Staats and Upton (2011) mean that implementing Lean in knowl-
edge work changes how the organisation learns through hypothesis-driv-
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en problem solving, streamlined communications, simplified architecture 
and, to a lesser degree, specified tasks. What these different views on Lean 
in knowledge work and how to implement the management model have 
in common is that they have drifted further and further away from what 
could be seen as the essential building blocks of Lean: the customer value 
and the three constituting core  concepts of value, waste, and flow. 

For example, whilst developing products as form of knowledge work; flow, 
value and waste cannot be related to the same visual aids since there is 
no univocal end-product or visible “development line” through which all 
products can be followed. Instead, product development is characterised 
by the opposites of those visual aids: equivocality and that no new product 
is the same or is developed exactly the same way as the ones before. Schol-
ars have tried to visualise the end product and the flow by talking about a 
flow of information or knowledge. In difference to the production-based 
flow, an information flow can be in several places at the same time, and 
is not demonstrably “there”; moreover, it is constructed simultaneously 
at several levels. Flow, value and waste, as well as the concept of Lean in 
itself, become ambiguous.
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Summary
The three waves of lean literature show how lean has developed as a con-
cept in the metaphorical sea of management models. The waves began 
with Japanese production methods and an interest in high quality and 
ended with a canon of literature, which promotes the idea of flow: an 
organisation striving towards a common goal and continuous improve-
ments. The differences in the three waves have been summarised in Table 
2.2 according to where it was implemented, what is the focus, why Lean 
has been implemented, for whom changes were introduced, and how it 
was implemented and central references. 

Table 2.2 - Summarising the Three Waves of Lean Literature.

First Wave Second Wave

Third Wave: 
Innovation, R&D, 

Knowledge

Where
Lean used to 
improve production 
and related supply 
chains

Whole organisation, 
all organizations

Specialisation 
of Lean toward 
specific types of 
businesses

What

Methods and tools 
guided by a way 
of reasoning about 
production flow

A way of thinking 
about how to 
structure a company. 
Philosophical 
aspects are the same 
regardless of business

A way or thinking 
and methods and 
tools tailored to the 
type of business

Why

Improve 
production, cut 
costs, shorter 
production times

To improve whole 
companies by 
removing waste and 
enhancing value-
adding 

To improve these 
businesses with 
regards to input/
output or flow

Who

Emancipating 
production line 
workers. Getting 
more influence over 
assignments and 
improvements. 

Changing leadership 
and managers to 
preach the Lean 
philosophy. 

Changing/adapting 
both leadership and 
workers to the Lean 
way of thinking

How

Physical changes 
in production lines, 
quality circles, 
involving the whole 
workforce

Implementation 
projects. Lean 
champions

N/a

Central 
references

Womack et al (1990)
Krafcik (1988)

Modig & Åhlström 
(2011)
Liker (2004)

Reinertsen (2009)
Poppendieck & 
Poppendieck (2013)
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2.2 whAt mAkes leAn: 
flow And vAlue

Flow, value, and waste can be used to separate Lean from other manage-
ment models. Constructing a flow, focusing on value creating and as a 
consequence, minimising waste based on a defined customer-value has 
been central to understanding what the point of Lean should be. These 
three have been thoroughly discussed in the Lean literature and adapted 
to different settings based upon the production-line idea: for example, by 
likening different kinds of work to production in certain aspects, which 
has been done in the first wave and partly second wave of Lean literature. 
Similarly, this can be achieved by establishing in which ways other types 
of business cannot be likened to production, primarily in the third wave. 

Lean literature has often brought out core-values, principles or founda-
tions as the bedrock of the management model. These are used to give 
meaning to flow, value, and waste. For example, a principle mentioned in 
several major pieces is continuous improvements. By applying the princi-
ple in work (Womack et al. 1990; Liker, 2006; Morgan and Liker, 2006), the 
improvements should help people in an organisation make the flow more 
efficient, maximise value creating, and minimise waste when explaining 
what are continuous improvements and what should be accomplished.

Constructing Flow
The first identifier of Lean is flow and flow constructing. The idea of flow 
as portrayed in Lean is a metaphor for water flowing through a stream: 
something that is in constant movement. This metaphor for constant and 
even movement has been used in production since Fordian mass-produc-
tion and the conveyor belt. The belt should always move and a steady 
stream of products come off it. A simplified example would be the produc-
tion of soda bottles. In order for the soda bottles to be a finished product, 
the bottle needs to be produced, filled with soda, labelled, corked, and 
packaged in cartons. The production flow first puts bottles on a line, then 
fills them with soda from a container, then a cork is screwed on the bottle, 
a label is put on the bottle and it is packaged in a carton. The produc-
tion flow here is how the steps of producing the finished soda bottle are 
strung together (their sequence) as well as being able to fill many bottles 
in a short time (the production cadence). The packaged bottles can then be 
loaded on a truck and delivered to their final destination. To some extent, 
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the sequence is given, such as filling the bottle before putting the cork on; 
however, there is also room for choice, such as when to put on the label. 
The cadence is set by how long the different activities in the sequence take, 
so that everything can be done in a suitable sequence and so the whole 
process does not take longer than necessary, thus, avoiding waiting time 
and queues. For example, this could mean that screwing on the cork and 
putting on the label are done at the same time or in the same stroke of the 
cadence since both activities are quick and do not interfere with the other. 

The metaphor flow signals both movement and boundaries. According 
to Merriam Webster’s dictionary, the verb flow means to move or run 
smoothly with unbroken continuity, as in the manner characteristic of a 
fluid. The noun flow is defined as a stream or current. The boundaries 
given by a stream or a pipe set directionality in which the fluid can stream: 
either forward or backward. This means that flow as a metaphor provides 
assumptions both about a given directionality and a continuous move-
ment forward in the given direction. This also means that flow within an 
organisation needs to be constructed, be it a production or a development 
flow. It is not univocally “there” but should be built. A production line 
is physically built – it is demonstrably “there” – but constructing flow in 
product development means pointing to a sequence of events that cannot 
be put in the same demonstrable order. Instead, flow needs to be construct-
ed through conversation, discussion, and visualisations in order to create a 
common sense of what it is and what is included. 

In Lean literature, the metaphor of flow is taken one step further. Morgan 
and Liker describe flow at Toyota as “Toyota extended the concept to a 
one-piece flow […] through its operations” (p. 67). By this they do not 
mean that there was a x-piece flow in assembly lines before, where goods 
would run in parallel, but that the idea of goods moving was taken also to 
the parts used at the assembly line. They meant that one-piece flow was a 
structure where one piece was always followed by another, not just on the 
assembly line, but in all parts of the factory floor. You take a screw; you get 
a new screw. 

Four Different Emphasizes for Flow
Based upon the idea of flow as continuous movement in a given direction, 
the 2nd wave of Lean literature has used flow to describe everything from 
how information should move through an organisation to the “what” in 
“what should be improved”. A consequence of this has been that the idea 
of flow is no longer tied to the assembly line and the physical movement 
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of things. Four types of definitions for flow in Lean product development 
literature have evolved from this; flow as a signal, defining what is not 
flow, continuous movement and last through pace/cadence. 

Flow is often used as a signal for important processes within the compa-
ny. One example of this is how Morgan and Liker (2006) use flow when 
describing the Toyota Product Development System. Morgan and Liker 
(2006) describe the “one-piece flow” in the factory and then move on to 
say that “like any other process [the processes in the “one-piece flow”] 
PD has a cadence and repeated cycles of activity” (p.68, my remark). The 
processes in PD with cadence and repeated cycles are flows comparable 
to the ones in the factory. When describing the TPDS (Toyota Product 
Development System) as a three-part socio-technical system with People 
Processes and Tools, flow is not explicitly defined outside the “one-piece 
flow”. However, it does show up in different contexts: for example, they 
stress the importance of not “breezing through concept development” in 
the process part of the system, but to “front-load the product development 
process to create a smooth flow” (in Liker and Morgan 2006:10-11), that 
labour in projects is bell-shaped and this knowledge should be used when 
planning to “create a levelled product development process flow” (Liker 
and Morgan, 2006:11). Even if flow is not precisely defined, they use flow 
to provide an idea to how work should be structured and why. 

Another way of depicting flow is by basing the description in what is not flow. 
One example of this is Modig and Åhlström, state that flow efficiency is 
the defining aspect of Lean, indirectly implying that flow is signified by 
the “flow unit” (2011:11) since flow efficiency means to improve on how 
the flow unit is refined and how it moves through an organisation. “Flow 
efficiency is a measurement of how much a flow unit is refined during a cer-
tain time period: where the time period is the difference between when a 
customer need is identified and when it is fulfilled. ” (My translation, ital-
ics in original, p. 11). Flow in itself is not explicitly defined. In their reason-
ing, Modig and Åhlström connect the flow unit with a need and efficiency 
means quickly and correctly fulfilling that need. This is contrasted against 
resource efficiency: a measurement of how much a resource is utilised in 
relation to how much available time the resource has. By saying that flow 
efficiency is a completely different way to think about efficiency, Modig 
and Åhlström want to add another dimension to the discussion about ef-
ficiency. Instead of discussing how to use resources in the most effective 
way, the talk should be turned to what the resources are used to do. This 
has been missing from the discourse on resource efficiency. Two patients 
are the flow units in the book’s arching example: one setting is described 
as being flow efficient and the patient quickly gets a (correct) answer to 
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their concern; the other setting is described as being resource efficient: the 
patient has to wait several weeks for a (correct) answer to their concern. In 
both cases, efficiency is measured based upon how quickly the patient gets 
from medical concern to medical answer. Modig and Åhlström provide a 
picture of flow efficiency as in opposition to resource efficiency (even if 
they later try to explain that they are not opposites). They also have exten-
sive descriptions of how Toyota works with flow efficiency. Again, even if 
flow is not precisely defined, they use the metaphor to provide a picture of 
flow as being upheld by the “flow unit” and as activities performed during 
a pre-decided time period.  

A third way to depict flow is by emphasising continuous movement in flow, 
and to separate product development from other types of work because 
of its learning aspects.on example of this is Reinertsen (2009) describes his 
paradigm for product development as being centred on flow: “At heart 
this new paradigm emphasises achieving flow. It bears many similarities 
to the methods of lean manufacturing and could be labelled lean product de-
velopment (LPD). However, the methods of lean manufacturing have been 
optimised for a domain with very different characteristics than product 
development.” (2009: 2). Even if a large part of Reinertsen reasoning deals 
with decision-making and how to economically quantify product develop-
ment work and output, he also spends time discussing queues, batch size, 
work-in-process constraints, and feedback loops. These four topics are all 
based on the existence of a flow: where the flow is a direction for move-
ment and the movement itself. Starting with batch size and work-in-prog-
ress constraints, Reinertsen states that both these can be used to control 
flow. The control methods he describes are aimed at reducing batch size 
and limiting or reducing the number of work-in-progress occurrences that 
are active at the same time. Reducing these two will increase movement, 
thereby increasing flow (cf. Discussions on U-curves in both cases p. 123f 
and 170), which leads to the assumption that flow is movement. Just as 
Modig and Åhlström define their flow by the flow unit, Reinertsen also im-
plicitly defines his flows by their content. But where Modig and Åhlström 
argue that the flow unit stays the same through the flow from identified to 
fulfilled need, Reinertsen has several different flow units. Project scopes, 
project phases, capital spending, planning, drawing release, testing, and 
market research all appear in his exemplification on where batch sizes 
could be reduced. From his discussion on how to reduce batch size, it can 
be assumed that the content of the batches is what flows. This means that 
the flow unit differs depending upon situation.
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 Reinertsen’s focus seems to be on cycles and cadence, because “reducing 
batch size improves cycle time” (p. 112), he wants to “use WIP constraints 
to control cycle time.” (P. 166) and “by accelerating feedback, we can design 
processes with less WIP” (p. 235); controlling flow under uncertainty is 
dependent upon cadence. On pages 180ff, he provides 11 examples where 
cadences would reduce uncertainty in product development: including 
testing, screening of new projects, gate reviews and project meetings. 
These are the same examples as those, which would benefit from smaller 
batch size; combining them would mean that testing, project phases and 
reviews, project meeting, and so would benefit from being held often and 
at a set pace. All of this should be used to control flow, which leads to the 
picture that the sought-after flow is steady and fast, but what is in the flow 
is not important. Reinertsen stresses that principles from manufacturing 
cannot solely be used to achieve flow in product development, since PD is 
uncertain and, therefore, in need of fast feedback to learn. His examples of 
reducing batch size and improving cycle time point to an identified need 
to quickly learn about the prototype that was just built, concept that was 
tested or project that was planned point to that this way of depicting flow, 
which is in contrast to the other two, is less concerned with the direction of 
the movement, and more interested in the momentum in itself. 

A fourth way to depict flow is through pace and cadence. This way has sev-
eral similarities as the continuous movement way, but stresses movement 
less and pace more. Pace is here a period of time in which certain develop-
ment should happen. For example Oosterwal (2011) describes cadence as 
“the basic time element that supports flow” (p. 101). This cadence should 
provide quick feedback to the lowest operational level (ibid:101). Together 
with identifying and setting a cadence Oosterwal recommend project di-
versification based on adherence to this cadence, so some projects should 
adhere, and some will not need to. He also discusses design cycles in con-
nection to cadence, where a design cycle is a build and test cycle (as applied 
in Harley Davidsons development) (cf. Oosterwal, 2011:158ff). Reinertsen 
(2009) does also elaborate on cadence, also as a way to achieve fast feed-
back on development work achieved (2009: 211f). In both Reinertsen (2009) 
and in Oosterwal (2011) one of the main arguments for setting a cadence, 
besides shorter feedback loops, is the synchronisation or integration the 
cadence leads to. In the end of each stroke of cadence development work 
from various systems and organisational units should be synchronised 
and evaluated. The main idea from both authors is that this gives the de-
velopment a chance to find and correct problems, because all sub-systems 
have finished a design loop and should therefore have the same (or at least 
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similar) states of readiness. This requires that all development can be pro-
totyped according to design loops, and that more than one loop is expect-
ed. Besides the timing of the integration points, these processes have a lot 
in common with common development processes found in e.g. Ulrich and 
Eppinger (2003).

IIn all these types of definitions or descriptions of flow, flow seems to be 
a sequence of events or actions. Flow is constructed based upon this se-
quence. As flow is constructed, different aspects can be emphasised, as the 
different depictions showed. The boundaries and trajectory of flow or the 
movement can be emphasised. In manufacturing, this sequence is stan-
dardised and given by the assembly line, meaning that flow is defined by 
the boundaries of the assembly line. Without a physical assembly line in 
product development, the sequence of the actions, and the actions them-
selves, are bound to information. Thereby, flow is constructed based upon 
something intangible (Morgan and Liker, 2006; Reinertsen, 2009) and the 
flow in itself is also invisible. Reinertsen (2009) described planning devel-
opment projects as “walking down the road in the fog” (p. 138) where re-
ducing batch size in planning would mean only making detailed plans on 
a short-term basis. As the development projects are flow units according 
to his descriptions, the analogy with walking through fog would mean to 
only set the sequence of actions in detail on a short-term basis, thus, only 
constructing the next pieces of the flow instead of all at once. 

How to Work with Flow in Product Development
The Lean literature suggests a few different methods and tools to help 
identifying the flow and ensuring that it keeps moving. The main method 
for defining the sequence of the flow is value stream mapping (Morgan 
and Liker 2006; Schipper and Swets, 2012). The method should according 
to both Morgan and Liker (2006) and Schipper and Swets (2012) be used 
to map a sequence of activities specific to a finished project, which can 
be used to find repetitions and improvement options otherwise not seen. 
The method should not be used on generic processes. There is an array of 
different methods to choose from in order to ensure that the flow keeps 
moving. From the production-centred literature comes methods such as 
kanban system, pull-flow, heijunka, just-in-time, jidoka, and and-on (see 
Womack et al., 1990 among others and Morgan and Liker 2006 for applica-
tion in TPDS); all of these used as methods to ensure a smooth production 
flow from the start. The Kanban system should be used to signal that more 
supply is needed; a pull-flow means that no more than what the person 
downstream needs should be delivered there; heijunka means levelling 
out the flow or the production schedule to ensure that the stream of prod-
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ucts is steady; just-in-time means that what is delivered to the next person 
in the flow should be delivered when they need it and should only be what 
they need; jidoka means autonomation, which is to recognise a deviation 
from a normal state and respond to it quickly, and and-on is a system for 
using visual keys shows where and when deviations occur. 

The methods and tools for both mapping and maintaining the flow all 
highlight the importance of the flow unit. In value stream mapping, the 
movement of the flow unit through the organisation should be mapped; 
in the other methods and tools, it is the steady movement of the flow unit 
that should be upheld, instead of the steady and constant movement of the 
resources. However, in these methods and tools lies an implicit assump-
tion of repeatability that might not be there in product development. All of 
them rely either on past experience being relevant to future performanc-
es: for example, that value stream mapping an already performed project 
would say something about how to improve future ones, or on that every-
one involved in the flow knows that they are involved and that they know 
what they need before they actually need it. Given that some uncertainty 
comes with each development project, the assumptions could be false as 
well as true. 

The reason for this would essentially be variability, which has been dis-
cussed by Reinertsen (2009), Modig and Åhlström (2011), Morgan and 
Liker (2006), etc. in relation to flow before. Even if their takes on variability 
vary somewhat, they all have in common that they all mean variability 
between flow units even in product development is manageable; it can be 
used to your advantage by being able to plan differently (Reinertsen, 2009) 
or it can be managed by finding and concentrating on those parts, which 
are repeatable. Many steps in a product development do happen in the 
same sequence.

The definitions of flow as well as the methods and tools used to identi-
fy and maintain the flows, show that there are two parts to the concept: 
flow as an entity and flow as movement. The flow as entity refers to the 
sequence of activities that is present in the production example; in the first 
definition of flow, the sequences that can be identified using value stream 
mapping. This is a flow that can be visualised in some way and contains 
a flow unit, which travels through the flow. Flow as movement refers to 
the third depiction of flow: where the flow unit is moved through the or-
ganisation. Here the idea of cadence or pace is used to create an image of 
projects that are in constant movement, meaning that the organisation, be 
it a department or a team, does not take on more than they can work on 
at the same time. The cadence and the methods and tools used to keep the 
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flow moving are used as frames to help decide what should be done. Both 
parts are needed to understand the concept of flow, as it is used in Lean 
literature and especially in Lean product development literature.

Creating Value and Eliminating Waste 
Returning to the example of producing soda bottles, value and value cre-
ating can be exemplifies through this process. Value is both making the 
correct soda bottles - i.e. the soda bottles the customer wants - as well as 
making them in the most efficient way possible. Creating value would be 
performing those activities defined in the flow and only those: putting the 
bottle on the conveyor, filling it with soda, screwing on the cork, packing 
bottles in cartons. This means that identifying what the customer wants 
is key to being able to decide which activities create or add value to the 
soda bottle. For example, if the bottle used to have two labels and it would 
be quicker and cheaper to attach one bigger label than two smaller ones, 
then it is value creating to change the production process from gluing two 
smaller labels on the bottle to a bigger one. So, there are two parts to val-
ue creating when producing soda bottles: first, performing the activities 
prescribed through the production flow and second, trying to make these 
steps more efficient whilst still delivering the desired customer-value. In 
essence, when an organisation ‘is ideally Lean’ then the daily operations 
are the same as the sum of all value creating activities. 

The concept of waste in Lean literature is also given in relation to the 
production line. In the example with the soda bottles, identifying and re-
moving waste is based upon finding steps and activities in the production 
process that can be changed. Identifying waste could, for example, mean 
recognising that it is not efficient to cork the bottles before labelling them 
since putting on the cork too quickly sometimes causes the bottles to over-
flow. Instead, the two steps are changed so that the bottle is filled, labelled 
while the bubbles settle, and then the cork is screwed on. Identifying waste 
could also mean that it is identified that packing the bottles in cartons at 
the end of the production-line is not very efficient; it is better to pack the 
bottles in re-usable containers; they are produced as the order of produc-
tion order corresponds to the order of delivery. Packaging in the bottles in 
cartons meant re-sorting the bottles according to type of soda: a step that 
is removed by this change. This means that waste needs to be identified in 
order to be removed. If value creating were the daily operations of a ‘Lean 
enterprise’, then waste are those activities that do not belong there, and it 
takes special activities to find and remove these. 
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Definition of Value Based on the Customer Value
Several definitions of value and waste are based on that both are definable 
and mutually exclusive. However, after that has been established, the defi-
nitions normally diverge into two camps. One that begins with defining 
value and then waste and one that begins with waste and then value. It is 
a small, but significant difference. The definitions that begin in value put 
their focus on value-adding activities: how to improve these and do more 
of them. A consequence of wanting to do more value-adding activities is 
that wasteful activities need to be minimised or completely eliminated. In 
these definitions, there are also several authors who speak of value creat-
ing instead of value-adding - especially in product development and other 
types of knowledge work. 

Value has been defined in a number of different ways:  all focusing on 
the customer-value and how to achieve this. Liker (2004) stated that value 
could be defined based upon the question: “What does the customer want 
from the process?” (Liker, 2004:27). Mascitelli (2007) defined value in prod-
uct development by saying that “any activity or task is value-added if it 
transforms a new product design (or the essential deliverables needed to 
produce it) in such a way that the customer is both aware of it and willing 
to pay for it” (Mascitelli, 2007:22). In the context of TPDS, Morgan and 
Liker (2006) ground their definition of value in that any true lean system is 
meant to do the following:

“Establishing and delivering customer-defined value […] With respect to prod-
uct development, this presents a twofold objective: gauging customer-defined 
value as accurately as possible and, based on this assessment, eliminating or 
reducing waste that interferes with product development that matches that val-
ue” (p. 27). 

In product development settings, the definition of customer value is often 
part of the development process: found in the first stage of development, 
such as concept development, or in a pre-stage, as with project proposal. 
This means that, while delivering customer value is the end-goal of a lean 
development process, the beginning of it is often defining what the cus-
tomer value is. Given this, most of the literature focusing on value and 
value creating in product development depart from the assumption that 
what is delivered through the lean development process is information 
(Leon and Farris, 2011). 

According to Siyam et al (2011:195) value thinking needs to provide a 
framework that explains how each activity contributes to generating a 
specific sort of value: where they have listed several different sorts. The 
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different kinds of value that they present are based upon a stakeholder 
analysis, which identifies a number of different stakeholders besides the 
end-customer: all with their own idea about value. Siyam et al means that 
the recipient of value holds the value definition role, determining “what is 
considered value?” (Siyam et al., 2011:195). They discuss different options 
on how to handle these conflicting value definitions while developing 
product but conclude: “it remains challenging to explain how the different 
sorts of value added by parts of a process aggregate to value as perceived 
by the system stakeholders. (Siyam et al., 2011:203). 

Radeka and Sutton (2007) defines Lean as understanding what value 
means: as “a capability provided to a customer at the right time at an 
appropriate price, as defined in each case by the customer” (p. 12). Shah 
and Ward (2007) states that useable knowledge is the basic value created 
during development. Siyam et al (2015) writes that value is central to lean 
in new product development and that it is determined by disparate stake-
holder needs (p.193). They discuss value and from what perspectives it can 
be defined, after which they land in the following definition: 

“Value resulting from PD can be understood as: the degree to which a capability 
satisfies all relevant stakeholders, is delivered to them according to product or 
service quality, cost, and timeliness requirements, and is developed by perform-
ing effective and efficient processes that design and produce the satisfying capa-
bility within their budget and time constraints” (p. 195). 

Several others have included value in their definitions of Lean: for exam-
ple, Welo (2011) departs from Mascitelli’s (2007) definition and points out 
that understanding value is the most important part of understanding 
Lean in PD. Dal Forno and Forcellini (2012) state that “doing more with 
less “(p. 131). These definitions of value are focused on activity, mean-
ing that value adding is performed. The definitions of value depart from 
the customer-value; thus, in contrast to monetary or esthetical value, the 
agreement on of what is value or valuable is based upon the customer. 

Waste as the Opposite of Value
As can be seen in Dal Forno and Forcellini (2013) waste is primarily defined 
in relation to value or in relation to customer-value. Morgan and Liker 
(2006) defines waste based upon where it can be identified: “waste in prod-
uct development generally occurs in one of two brad areas: 1) engineering 
and 2) product development process.” (p. 27). They later define “waste or 
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muda is any activity in a process that consumes resources without adding 
value for the customer” (p. 71). Liker (2004) explained “non-value-adding 
activities” based upon an example, and concludes:

“The operator takes many individual steps, but generally only a small number 
of the steps add value to the product, as far as the customer is concerned. […] 
The point is to minimize the time spent on non-value-adding operations […].” 
(P. 28) 

Mascitelli says: “whatever is left over after all of the value creating and 
enabling activities are subtracted away, is by definition waste” (p. 23).  
With enablers, Mascitelli refers to the same distinction that Liker made: 
that there is a difference between non-value-adding, but necessary activi-
ties, enablers, and non-value-adding and not necessary activities (waste), 
where the former should be minimised and the latter eliminated (Masci-
telli, 2007; Liker, 2004). Some has put waste at the centre of the definition 
of Lean: for example, Browning and Sanders (2011) describe eliminating 
waste as “the hallmark of Lean” (p. 13). Huthwaite (2007) described Lean 
as “the process of creating new (customer) value with minimum waste” 
(p. 317). Meybodi (2013) means that lean in new product development is a 
comprehensive strategy to eliminate waste from NPD activities. Wang et al 
(2012) define Lean as “elimination of waste (by applying lean principles), 
together with using practices to reduce costs, improve scheduling and per-
formance of products, processes and the organisation as a whole.” (p. 5) 
Just as with value, the definitions refer to waste as activities that should 
be minimised or removed and that deciding what activities are wasteful is 
dependent upon how the customer-value is defined. 

Browning and Sanders (2012) also begin their definition with waste. They 
state that “eliminating waste is the hallmark of Lean” (p. 13) and focus on 
how to identify what is wasteful rather than what is valuable, as they do 
not give a separate definition for value or value creating. In line with this, 
the identification and removal of waste in product development or inno-
vation needs to be aligned with the type of operations. The authors point 
out that the production-oriented definitions of value and waste, which fo-
cus on eliminating that which is not necessary, can be sub-optimal when 
using them in innovation. Instead, it is important to realise that eliminat-
ing waste can mean adding activities and that value and waste need to be 
defined based on how activities or processes do or do not work together. 
Similar to this, Poppendieck and Poppendieck (2013; 2003) discuss that the 
first step to eliminating waste is “learning to see waste” (2003:4) and that 
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waste appears in different forms in the development organisation. With 
this exception, waste has been less used in the past decade. In the late 
1990’s there was a stream of Lean Product Development literature focus-
ing on identifying and eliminating waste for its own sake (summarised in 
Hines et al, 2006; Hines et al, 2004). From there, the Lean Product Devel-
opment literature has discussed less and less waste eliminating for its own 
sake; waste eliminating is discussed today almost exclusively as a conse-
quence of value creating and wanting to maximise that. Therefore, waste 
will not be extensively discussed in this dissertation.

Both identifying what is value creating and waste eliminating is based 
upon what is the customer-value and how this value can be achieved. 
There have been several methods and tools connected to identifying the 
customer-value in the Lean literature. The role of chief engineer in Lean 
product development has been one of the more prominent, as well as so-
called kentou periods to study and verify that the defined customer-value 
is being created in the project and having obeya rooms to oversee that 
the development projects are keeping on track and engaged in that which 
is important for moving toward the customer-value (Morgan and Liker 
2006). One of the main methods in Lean literature - continuous improve-
ments - focuses on maximising the value creating activities and systemati-
cally minimising the activities that are deemed wasteful (not contributing 
to customer-value). The popular visual management tools, such as visual 
planning (Sebastyén 2006; Schipper and Swets 2010) are also used mainly 
to create a common picture of value creating activities  and to monitor 
continuous improvements. Another visual tool is gemba (tools from Mor-
gan and Liker, 2006 and Schipper and Swets, 2010), which originates from 
the production-oriented literature stating that you should go and see how 
someone else has solved a problem you are having in order to observe 
the solution in real time and then adapt it to your organisation. From the 
production-oriented literature, there are also methods such as 5S to orga-
nise the workspace or genii genbutsu (Liker, 2004; Womack et al., 1990), 
which is the habit of solving problems where and when they appear - not 
anywhere else. 

How to Work with Value/Waste in Product Development
The methods and tools to maximise value creating and minimising waste 
are thereby to a large extent focused on establishing what value and waste 
are in relation to a defined customer value. They are used to help weed out 
wasteful activities by identifying them and then systematically removing 
them. It could be argued that the customer-value is defined somewhere 
outside product development work, as it is often in a project specification, 
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and that the remaining methods and tools are used to help navigate to-
ward that goal by helping to decide which activities are considered value 
creating and which are not. 

In summary, this means that the literature focusing on value and how 
value creating is accomplished depart from the definition of the custom-
er value. The methods and tools described above are used to ensure the 
development work is kept on track toward the goal of fulfilling the cus-
tomer-value. This means that, throughout the lean development process, 
the value creating activities are those that produce more and correct in-
formation with respect to the information given on what customer-value 
is. Boiled down, this means that value creating work is the production of 
information that the customer desires. 

Even if flow, value, and waste are needed to define Lean and separate the 
management model from other models, the relationship between these 
three is not obvious. As they refer to different mental images and encom-
pass different kind of activities, they enjoy different states and encompass 
different quantities of operations, it could be argued that both activities 
that are valuable and those that are wasteful, can be found. The valuable 
activities are (often) in majority and make up the bulk of daily work. Some 
wasteful or unnecessary activities can be found in the daily operations, 
which can be removed by specific waste-eliminating activities. At the same 
time, defining or redefining the customer-value and subsequently which 
activities are valuable and which are wasteful means changing the flow 
both with regard to sequence and the steady movement. This means that 
all flow, value, and waste are all somehow connected to the customer-val-
ue, and that understanding for the concepts flow, value, and waste is in 
relation to the organisational context.

chApter conclusion
The implementation of Lean in product development has been an endeav-
our riddled with problems since Karlsson and Åhlström (1996) described 
a change process toward Lean Product Development. As noted by both 
literature reviews and individual case studies, the success or failure of the 
implementation is often dependent upon contextual reasons, such as hav-
ing Lean champions or an involved change manager, or good role models 
within or outside the organisation. As discussed in the third wave of Lean 
literature, the understanding for what flow, value, and waste are cannot be 
simply blueprinted from either Toyota or a different success case; it needs 
to be adapted to the specific context in conjunction with fitting methods 
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and tools. As the review has described, there are some assumptions when 
describing what and how flow should be constructed that value creating 
should be identified and waste should be eliminated; these are seldom ac-
knowledged in the success cases that are commonly used both in Lean 
literature and in organisations implementing Lean. 

This could be framed as a weak spot, where Lean literature does not de-
scribe how flow, value, and waste could or should be understood in dai-
ly work if outside the production setting. The daily use of Lean itself is 
framed as an organisational culture or a mindset (Liker, 2006; Reinertsen, 
2009; Oosterwal, 2010) which should permeate the organisation, always 
focusing on making it “better” and “more efficient” in combination with 
specific tools and methods, such as Visual Planning, Obeya rooms, con-
tinuous improvement cycles, etc. Providing understanding or meaning to 
flow, value, and waste is often treated as something that should happen 
intuitively or be defined once and for all with the whole organisation in 
mind and then used as guides for organising work. 

Flow has here been divided into descriptions that focus mainly on the en-
tity flow or the flowing movement. In descriptions of flow that focus upon 
entity, the process steps in the flow are seen as important and that which 
should be improved within a Lean product development framework. For 
example, improvements can be made by finding waiting times in and be-
tween process steps or by re-arranging them. This way of viewing flow 
in Lean product development advocates detailed studies of the processes: 
for example, through Value Stream Mapping and the Japanese lake, to un-
cover and address inefficiencies. There is an underlying idea of the flow in 
product development is depictable as it is in other settings (cf. Modig and 
Åhlström, 2011), as a detailed process showing all the “actual” steps when 
re-tracing the journey of a flow-unit. However, this has proven difficult in 
Lean product development: partly because the flow-unit is problematic to 
define in such a way that its journey can be followed, and partly because 
the flow is also referred to as a “flow of knowledge”. By using cadence 
and iteration cycles to create flow as movement, a flow unit might not be 
needed per se, but there needs to be ideas about what work should fit into 
these iterations in order to get fruitful feedback and to have an idea about 
what “batches” (see Reinertsen, 2009) refer to in the context of product 
development work. This is seldom elaborated upon in the research and 
management literature that focuses upon flow; instead, it is often delimit-
ed from descriptions as context. 

Value has here focused upon customer value and how to define it, because 
this is what is described as difficult and problematic in Lean product de-
velopment. Value creating work, which is what should be promoted, is 
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depicted as a direct consequence/causality of having a defined customer 
value. Waste is in direct contradiction to the value creating work, which 
is what should be removed in order to make space for more value creat-
ing work. However, the literature assumes that the people working with 
product development understand if, when, and how the information is 
relevant to the product that the customer desires because they know the 
product system very well and, through the use of Lean, have understood 
exactly what the customer wants. This understanding might not be self-ev-
ident since understanding what contributes to customer value not only 
depends upon the customer value itself, but also on what is possible to do 
in the R&D organisation and in the project. Therefore, understanding what 
would be a course of action contributing to the customer-value, deciding 
what work is value creating is a decision that requires context and knowl-
edge on more than the product system and the goal of the project.

In sum, even though Lean product development has been researched for 
over 30 years, and made available through popular science and manage-
ment literature, there are still questions about how its constituting core 
concepts - flow and value - are used in product development work. There-
fore, to better understand how flow and value, as concepts, are used in 
product development work, we need to explain how they are practiced in 
organising product development work. This means explaining how flow 
and value are part of “What’s next?”
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3. knowing whAt to do 
for Another first time: 

knowing-in-prActice

chApter introduction
Product development work is practiced. The work is practiced by engaged 
and competent individuals in ensembles encompassing also artefacts, 
technologies, and tools (Gherardi, 2008, Orlikowski, 2002). As the work 
is practiced, the idea of how these individuals - the practitioners - know 
what they do needs to be elaborated upon. This was discussed in the pre-
vious chapter through the literature review of Lean literature showing the 
knowledge base on which the practitioners build part of their understand-
ing for Lean. However, current literature on Lean has not elaborated much 
upon how practitioners know what they are doing: i.e. how work is ac-
complished on a daily basis. As a consequence, the current literature has 
also not scrutinised how the concept of flow and value are used in product 
development work, as this would just mean to verify if certain principles, 
methods, and tools were or were not used. A different perspective on this 
is to discuss product development work and Lean as knowing-in-practice. 
This is a theoretical conceptualisation of work as practices, performed by 
ensembles, which produce outcomes in form of future actions.
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3.1 prActices: one of the bAsic 
things in sociAl life

Conceptualising work as practices entails understanding the work as 
performed and situated (Schatzki et al, 2001; Gherardi, 2008; 2011; Hui, 
Schatzki, Shove, 2017). That practices are performed means that it is the 
doing of the practice that is the practice. Practices need to be performed in 
order to be grasped as such and are performed repeatedly. The fact they 
are situated means that they are performed in a context or in a situation 
that is never exactly the same, as well as that the situation or context in-
forms whether performing a practice is suitable. As such, practices are one 
of the basic building blocks of social life such as norms, institutions, indi-
vidual agency, and the laws of physics (Schatzki et al., 2001). Since practic-
es have these basic characteristics, they are learned through practising: for 
example, when acquiring a skill such as playing the violin (Schatzki et al., 
2001). The practice of playing the violin requires that the violin is played 
and each time the act will be slightly different, yet distinctly recognisable 
for everyone who knows what violin playing is, thus, making the practice 
both situated and performed. 

Explaining organising work – here, complex product development work 
- as a practice means to acknowledge that organising is learned through 
training that it is performed in repeated doings, which is performed in a 
context that never exactly is the same, yet is recognisably similar between 
performances. The concept of practice is a socially sustained, sensible, and 
competent way of engaging work (Crevani, 2011). Practice is, thereby, a 
way of doing something that is relatively stable in time and socially rec-
ognised: where otherwise heterogeneous items can be ordered into a co-
herent set or practice. This points to that the environment in which specific 
doings (practiced practices) take place is pre-structured. The environment 
is also organised by a system of practices, which are not newly invented 
every time a practice is practiced and, as with all other practices, do not 
exist unless practiced. 

Meanwhile, every practice is practiced “for another first time” (Garfinkel, 
1967:9), which means that they are also indeterminate (Gherardi, 2008) and 
for the practice to remain recognisable, effort is required, and stability in 
practices is achieved. This concept of practice is rooted both in modern 
philosophy and in sociology. 
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This can be illustrated with an example: A common part of using Lean in 
complex product development work is for development teams and man-
agers to have short meetings every morning to update each-other on what 
is going on. These meetings are typically held in slightly different forms 
every morning. Sometimes the meetings are longer on Monday because 
they cover weekly topics. Sometimes the meetings are cancelled because 
not enough team members can attend. Sometimes the meetings are mostly 
discussions; sometimes they are sequential oral reports. Sometimes they 
involve moving notes on a whiteboard, sometimes crossing items off a list, 
sometimes writing up a problem. 

How these meetings are held is learned, by attending and taking part in 
them. And even though they are never the same and seldom include all 
of the same agenda items, the people in the meeting, known as the prac-
titioners, perform this practice over and over again. Each time it is a new 
meeting, but is still recognisable as such. Each time it is performed to ac-
complish a similar outcome: a sharing of “what is going on”. So, the morn-
ing meetings become relatively stable in time, socially recognised and 
competent ways of engaging in organising product development work. 

What makes practices, specifically work practices; discernible from other 
basic building blocks of social life is that they feature indexicality, reflexiv-
ity and accountability (Gherardi, 2008). These work practice features come 
from ethnomethodological work studies: where knowledge is viewed as 
situated doing. In these ethnomethodological studies, situated doings 
show what people do at work and these situated doings show knowing 
how to do that work. This ethnomethodological approach to practices as 
framed by Garfinkel (1967) has been used to study ordinary everyday ac-
tivities at the workplace: e.g. Pentland (2000). By prescribing practices in-
dexicality, reflexivity and accountability, the assumption is that explaining 
is practiced (practices of explanation) and that the explanations of practic-
es are found in practice. 

Indexicality stems from language studies where it has been used to de-
scribe words that cannot be completely understood without being ex-
plained with an example (Gherardi, 2008; Garfinkel, 1967). Words such as 
“I”, “this” or “nice” are expressions, where the situation is significant to 
understand who is “I” or what is “this” or to whom/what/etc.s “nice” re-
fers (Suchman, 2007:77). Practices are indexical in the sense that practising 
a practice is to understand it and that the practice cannot be understood 
without being practiced. This could be exemplified with the statement “I 
know how to ride a bike”. The statement itself is not meaningful with re-
gard to my bike-riding knowledge if I do not practice riding a bike. If I 
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make the statement, the only way to find out if it is, indeed, true is to watch 
me ride a bicycle. Indexicality thereby refers to the situatedness of practice 
(cf. Garfinkel, 1967, Suchman, 2007).

Reflexivity means that social practices are accountable, observable, and 
referable when practiced and that this is practiced as well (Gherardi, 2008; 
Garfinkel, 1967). In research the term reflexivity is used to note the rela-
tionship between the researcher and the object of study, where the two mu-
tually affect each other and that this process should be taken into consider-
ation - reflected upon - during the research process (Alvesson & Sköldberg, 
2009). Conversely, reflexivity of practices is not a synonym for reflection; it 
means that practices can be comprehensible to oneself and to others; it is 
what makes the practices sensible actions. Reflexivity is also what makes 
practices observable for “outsiders” (Gherardi, 2008), because they can be 
observed as meaningful actions for the practice. This means that reflexivity 
of practice refers to its sensibility (cf. Gherardi, 2008; Suchman, 2007). 

Accountability of practices is used in the sense they are observable-report-
able; it shows the normal, ordinary, and comprehensible character of events 
(Gherardi, 2008; Garfinkel, 1967). Suchman uses planning to demonstrate 
this observable-reportable accountability; the planning is called out as a 
foundation for the rationality of actions (ibid, 2007:81). The planning in 
itself makes the following planned actions demonstrably achieved in re-
lation to the plans made. The accountability of practices is to indicate (to 
others and/or to ourselves) what we aim to do and to account for our ac-
tions as close enough for all practical purposes  to what we had intended; 
it is what makes the practiced behaviour rational (Suchman, 2007). This 
accountability of practices refers to its rationality (cf. Gherardi, 2008; Such-
man, 2007). 

These features can be illustrated with the same example: the morning 
meetings, as illustrated in Figure 3.1 on the next page. When a develop-
ment team holds a morning meeting they report and discuss what is hap-
pening during the day. The meeting is part of their work practice and they 
all have a shared understanding of what will happen during the meeting: 
such as turn taking whilst speaking and covering the agenda subjects in a 
suggested order (or to deviate from the order, if beneficial). The indexical-
ity of holding a morning meeting is, thereby, found in the holding of the 
meeting. What the morning meeting entails and not entails cannot be ac-
curately described without relating to the situation. The participating team 
members all know they are in a morning meeting and someone from the 
outside can observe the morning meeting and understand it as such even 
though they might not understand the specificities discussed due to the re-
flexivity in the practice. This reflexivity would make the participants react 
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to someone standing on a chair instead of floor or report on what they had 
for breakfast instead of on work. The accountability of the practice means 
the team members do not have to discuss this beforehand to understand 
that it is a morning meeting and what the practice of having the morning 
meeting entails: i.e. they have practiced morning meetings before. This ac-
countability would make the practice rational. 

 
Figure 3.1 Illustration of how accountability, indexicality, and reflexivity separate 

practice from action.

The example also highlights the importance of separating knowing-in-prac-
tice from tacit knowledge (see Orlikowski, 2002; Tsoukas, 1996), a topic 
that will be expanded on in the next chapter 3.2. The situational doings in-
volved when performing the morning meetings are only loosely described 
as tacit knowledge. Knowledge possessed by individuals that the meeting 
should be held and some of its basic components might be the cause for 
this; however, this tacit knowledge might differ and cannot be commu-
nicated between them. By explaining the morning meeting as a practice, 
the knowing what a meeting is and how to perform it is situated action. 
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With this explanation, the practitioners have a shared understanding for 
it, which is revealed in their doings. They know how to perform the meet-
ing, so it is recognisable as such without having to discuss it first. It is also 
not the practitioners’ individual tacit knowledge or individual agency that 
propels the meeting; it is the practice of holding the meeting. 

As aforementioned, practices are performed and through repetitive per-
formances informed by what has happened before; they are viewed as 
performative (cf. Cohen, 1996; Orlikowski, 2002) and these performances 
produce an outcome. The source of the significant patterns is located in 
the way they are enacted, performed or produced, instead of in terms of 
the subjective meaning to the actors involved (Cohen, 1996:74). Practices 
or patterns of action in our social reality produce outcomes when organis-
ing product development work, instead of looking to specific individuals 
and their agency for the production of outcomes. Praxis in the theories 
of “praxis refers to how actions make what they do happen. Instead of 
what we mean by our actions, praxis refers to what goes on when we act” 
(Cohen, 1996:83-4). These theorists build upon a pragmatist worldview, 
following Dewey and Mead among others “where the world reacts and 
our minds register and respond to the world and then we act again. In 
this way body and mind can be conceived as phases in the unfolding of 
our conduct. And praxis thereby becomes pivot of pragmatic theories” 
(Cohen, 1996:84). Practices in theories of praxis are the situated actions in 
which, through repetition and stabilisation, become recognised types of 
behaviour, which also produces an outcome that is recognisable. 

The concept of practice is most efficiently used as a way of framing and ori-
enting research (Orlikowski & Yates, 2002); a practice is theorised as epis-
temology. The point of using practice (for social theoretical thinkers) is to 
study and explain actions without necessarily having to explain these with 
individual’s agency or objectified social structures and system (Schatzki et 
al., 2001). Actions and patterns of action can be studied as social connec-
tions as they unfold in practice and are connected to their history and over 
geographical distance (Gherardi, 2008; Shove et al., 2012; Hui et al., 2017). 
The use of practice enables an analysis of the social connections among 
individuals, collectives, organisations, institutions, the situated contexts 
in which these connections take specific form, and all the intermediaries 
utilised by them. Gherardi (2008) means that this has two important im-
plications: (I) social action and social knowledge must be regarded as ac-
tivities inseparably woven together. (II) Knowledge cannot be viewed as a 
conscious activity involving meaningful acts, for it presupposes only pre-
sumed or indirect references to norms, meanings, and values that it claims 
to apply or to follow.
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3.2 knowledge And knowing-in-
prActice 

Imagine a work group engaged in everyday work practices which are proceeding 
smoothly and whose coordination is fluid and unproblematic. In this situation 
we observe that working is not distinct from organising activities, and that ad-
justing them to a context which may change as a result of those same activities 
is not distinct from habitual knowledge on how to carry out those activities, or 
from knowing how to modify them contextually. This is therefore a situation in 
which working, organising, innovating to adjust to a changing context, situated 
learning and prior learning is co-present and co-produced at the same time. 

(Gherardi, 2008:522)

In this quote, Gherardi (2008) describes how work practices and know-
ing-in-practice are intertwined and performed at the same time; it high-
lights how, when observed, it is difficult to analytically separate organising 
from learning or innovating. To grasp this intertwinement and how knowl-
edge does not necessarily have to be defined as posted by individuals or 
entities, the practice-based concept of knowing-in-practice is employed. 

Conceptualisations of knowledge have developed in conjunction to and 
in parallel with practice theory. Knowledge has taken on the shape of an 
important commodity in organisations: a thing that exists and belongs to 
the organisations or to the people in it. However, knowledge in the field 
of knowing-in-practice has been conceptualised as practiced knowing; it 
can be described processually through analysis of the […] practices that deploy it 
within a given setting (Gherardi, 2008:8). When studying knowing-in-prac-
tice, knowledge is studied as a social process, which is both human and 
material. That knowledge is embedded in practice, where practice is the 
domain where doing and knowing are one and the same (Gherardi, 2008). 

Three perspectives on knowledge in organisations can be separated: for 
example, Tsoukas (1996) has conceptualised the first two. The first perspec-
tive is where knowledge is explained as taxonomic knowledge (Tsoukas, 
1996). Taxionomic knowledge is when classifications are used to examine, 
for example, strategies, routines, and techniques in an organisation with 
the purpose of creating or codifying different types of knowledge existent 
in the organisation investigated for taxonomic knowledge. This means that 
knowledge in the organisation is explained as different kinds of classifica-
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tions used to codify types of knowledge. Approaching knowledge in this 
way implies that knowledge in the organisation is demonstrable: it can be 
pointed to and understood as the same by different people; a classification 
can be superimposed on the part of the organisation that is studied. 

The second perspective is that of tacit knowledge: for example, a form of 
knowledge recognised by Polyani (1958) and Nonaka & Takeuchi (1996). 
Tacit knowledge is explained as knowledge, which cannot be voiced com-
pletely and that is possessed by people in the organisation rather than in 
the organisation itself. Taxionomic knowledge, on the other hand, could 
be possessed by the organisation. Nonaka & Takeuchi (1996) made a dis-
tinction between tacit and explicit knowledge, where taxionomic would be 
explicit knowledge. Tacit knowledge has become very popular: for exam-
ple, as used in a slightly different form by Brown & Duguid (1998), when 
they made a difference between know-how and know-what. Know-how is 
described by them as a particular ability to put know-what into practice. 
Know-how is an individual’s ability, so tacit knowledge belongs to an in-
dividual. 

Both of these perspectives explain knowledge as something that is “there”: 
either as belonging to the organisation or to the individual. Even if this 
might hold true in explaining some forms of knowledge; a third perspec-
tive is needed to capture that knowledge is present in the form of doing. 
The third perspective focuses on knowledgeability of actions: knowing, 
as conceptualised for example by Orlikowski (2002) in relation to Tsoukas 
two perspectives. The use of a verb connotes doing and practice instead of 
a noun, which connotes commodity. Knowing means to see knowledge as 
enacted in people’s practices. This leads to understanding knowledge and 
practice as reciprocally constitutive, so that it does not make sense in this 
perspective to talk about either knowledge or practice without the other.

This third perspective presents a view on knowledge where knowledge is 
not primarily as a factual commodity or a compendium of facts, or as an 
expert knower possessing tacit knowledge. Instead, knowledge takes on the 
character of a process of knowing (Lave, 1991:175). This means that knowledge 
is enacted through practices; knowing-in-practice is continually enacted 
through people’s everyday activities, and does not exist “out there” as a 
commodity or “in here” as tacit knowledge (Orlikowski, 2002). This tran-
sition from knowledge to knowing has opened for a view of knowledge 
as a process and as practiced activity. In this way, the community of or-
ganisational learning and knowing scholars has appropriated the concept 
of practice to develop a practice theory of organising (Gherardi, 2011:59). 
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By viewing knowledge as a process and as practiced activity, the conse-
quence is that knowing is anchored in the material world (Bruni et al., 
2007; Gherardi, 2012). Knowing, thereby, is something people do together 
and it is done in every mundane activity in organisations when people 
work together (Gherardi, 2008:517). Mobilising knowing through practi-
cal activity, by working, requires the activation of a fragmented system of 
people and artefacts brought together in situated action (Suchman, 2007; 
Gherardi, 2012). This can be likened to a jigsaw puzzle: where different 
people and other participants possess different “pieces” of knowledge, 
which must be fitted together to acquire intelligibility (Gherardi, 2012:24). 
The full picture, or the intelligibility of knowing, is not seen until the piec-
es are fitted together. 

The enactment of knowledge in knowing-in-practice means that, as prac-
tices are practiced, knowledge is used to perform the practices, while 
knowledge is also produced through the practiced practices: i.e. the re-
ciprocal relationship. The process of knowing is this enactment of knowl-
edge as skilful performance, which is seen as active accomplishments. The 
presence of knowledge in practices is not presumed, and the absence of 
knowledge in practices is not sought in the failure of parts (Orlikowski, 
2002). For example, we recognise “knowing how” by observing the prac-
tice. However, the practice has no meaning apart from the “knowing how” 
that constitutes it (Orlikowski, 2002). Remove the “knowing how” of play-
ing chess from the practice, and we no longer have anything recognisable 
as a chess-playing practice. 

This knowing how is involved in Suchman’s (2007) use of shared under-
standing or mutual intelligibility. She defined mutual intelligibility as the 
relation between observable behaviour and the processes, not available to direct ob-
servation, that makes behaviour meaningful (ibid: 29). Comparable to knowing 
how, it is shared understanding that makes the practice sensible and so-
cially sustained. The shared understanding makes for example chess play-
ing sensible to the practitioners playing chess. The shared understanding 
for chess playing makes taking the chess pieces and leaving an irrational 
action in the practice. Assuming shared understanding as part of constitut-
ing practice means the coherence of a practice is not adequately explained 
through cognitive processes inside individuals or as purely institution-
alised social norms. Rather, the organisation of situated action is an emergent 
property of moment-by-moment interactions between actors and between actors 
and the environments of their action (Suchman, 2007:177).

In knowing-in-practice the concept of practice can be characterised as an 
in-between concept (Gherardi, 2003); it lies between habit and action, in 
the sense that a practice has habitual features because it is based upon 
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the repetition of activities, and it also has the character of a purposeful 
action. However, it is neither habit nor action. In the same sense, it is an 
in-between concept between reproduction and production; the reproduc-
tion of society is done day-by-day in practice, practice after practice, while 
at the same time practice is productive of its results and effects (Gherardi, 
2008:523). Gherardi summarises the use of practices as a basic thing in so-
cial life, in knowing-in-practice: 

Practices, therefore, are modes of ordering which acquire temporal and spatial 
stability from provisional and unstable agreements in practice. We can say that 
people share a practice if their actions are appropriately regarded as answerable 
to norms of correct or incorrect practice, to criteria of aesthetic taste, and to 
standards of fairness. Therefore, when we look at situated actions in ongoing 
practices - seeing, saying, and doing - we are making “knowledge observable”. 

Gherardi describes this relationship between practice and knowledge 
when studying knowing-in-practice as one of equivalence. Practising is 
knowing-in-practice, regardless of whether or not the subject is aware 
of it. Being a competent practitioner is knowing how to connect success-
fully with the field of practices thus activated. The equivalence between 
knowing and practising arises when priority is denied to the knowledge 
that exists before the moment of its application, so that when applying it 
something existent is not performed; the action instead creates the knowledge 
formed in the action itself and by means of it (Gherardi, 2008:524).

In sum, the theoretical field for knowing-in-practice has developed as a 
form of explaining how competent practitioners engage in work. Under-
standing how knowing-in-practice is used can explain how flow and value 
are a part of organising product development work. The theoretical field 
will be presented in four different ways: the philosophical roots of know-
ing-in-practice, the field in relation to other practice-based explanation 
models, some examples where knowing-in-practice is used to explain how 
practitioners engage in complex and difficult work and, lastly, how know-
ing-in-practice is a communicative practice.

Philosophical Roots of Knowing-in-Practice 
Research into knowing-in-practice is “an endeavour to explain how knowl-
edge organises action in situations” (Gherardi, 2008:521). This way of ex-
plaining knowledge as something that can organise action in situations is 
not only based on Garfinkel’s ethnomethodology. The philosophical roots 
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of knowing-in-practice are also found in Heidegger, and Wittgenstein 
(Gherardi, 2008; Schatzki et al., 2001). These two thinkers have contributed 
with different aspects needed to understand practices as a fundamental 
“thing” in the world (Schatzki et al., 2001) and to understand actions and 
practising without the need to base it on individual’s agency or agenda. 

Heidegger developed thoughts on the relationships between subject, ob-
ject, and environment and knowledge, which practice theory and know-
ing-in-practice use (Gherardi, 2008, Heidegger, 1969/2006). As Heidegger 
postulates, subject and object can be indistinguishable in these relation-
ships, as they are part of the same situation and exist in a historical and 
social setting (Heidegger, 1969/2006). Gherardi (2008) offers an example 
on this with a hammer, which in the hands of a carpenter, a practitioner, is 
no different than the arm of the person; it is simply present in the situation. 
The hammer does not need to be thought to be a hammer; it exists as an 
object in use and this existence is unproblematic. If the activity of hammer-
ing were to become problematic - for example, by the hammer breaking 
- then the hammer takes an active presence in the situation. This relation-
ship between the carpenter, the hammer, and the hammering means that 
we can understand the activity is being performed without being actively 
thought of, and how the practices are unproblematic until a moment of 
disturbance. 

Wittgenstein has contributed to practice theory and knowing-in-practice 
by describing practices as a language game (Gherardi, 2008; Wittgenstein, 
1953/2006). This means that language is a part of practice in the form of 
speech acts, not as descriptions of other forms of practice. Language is 
social; linguistic terms arise in a social practice of meaning construction 
(Wittgenstein, 1953/2006). Participating in a practice means taking part in 
the language game, mastering the rules, and using them (Gherardi, 2008). 
By using Wittgenstein’s language games, we can conceptualise a relation 
between practising and language, where what is said is part of practising 
rather than merely describing practising. 

Thoughts from sociology have also informed practice theory and especial-
ly knowing-in-practice. Where the philosophical thoughts have served to 
distinguish practices from other forms of basic things in social life, the so-
ciological thoughts have been used to conceptualise these practices and 
practising, and how to research them empirically. Gherardi (2008:33) has 
positioned Bourdieu, Garfinkel (again) and Giddens as the three main 
sociological influences on knowing-in-practice, in particular. Bourdieu 
has contributed with a conceptualisation of an expert’s practical knowl-
edge and how it resides in the ability to know: recognise and reproduce a 
practice after seeing it done a number of times. Garfinkel has contributed 
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with conceptualisations of practices and of practising as a “mastery” of 
methods. Giddens has conceptualised the central reciprocal dependence 
between practice and practising through its spatio-temporal recursiveness. 
These social systems indicate to individuals how to do social life and how 
to reproduce activities in time and space. 

Based upon these philosophical and sociological ideas practice theory and 
knowing-in-practice in particular has developed as an epistemological 
theory on what is knowledge and knowing, and how knowing exists as 
performed rather than as tacit or un-communicated knowledge residing 
within individuals. Knowing-in-practice enables conceptualising and un-
derstanding that people engaged in a working practice, acknowledge a 
set of social positions that are interrelated, that make sense, and that are 
enacted (Gherardi, 2008:520).

Knowing-in-Practice in Relation to Other 
Practice Theories

Knowing-in-practice is a subfield of practice theories and should be dif-
ferentiated in relation to other subfields. Sandberg & Tsoukas (2016) dif-
fer between commonsensical, general, and specific theories of practice: 
all derive from the same underpinnings developed by Wittgenstein and 
Heidegger. The commonsensical theories signify those theories, which use 
practice in a common or colloquial sense, as what people do. Even if these 
theories discuss practice, they do so from a standpoint that research needs 
to be “de-theorized” in favour of practical knowledge. The general theo-
ries provide a systematic and comprehensive conceptualisation of what 
defines practice as such and how it may be explained (Feldman & Orli-
kowski, 2011). 

Knowing-in-practice is by Sandberg & Tsoukas (2016) described as part of 
the domain-specific theory of practice; organisational knowledge. In this the-
ory, practices are used to describe and conceptualise organisational knowl-
edge and knowing as processual and practiced instead of as a commodity 
or as tacit knowledge.  

Corradi, Gherardi, and Verzelloni (2010) have made a compilation of dif-
ferent practice-based studies as well. They trace the concept in chronolog-
ical order, and also make a categorisation depending on how “practice” 
is viewed in the different sub-fields: practice as an “empirical object” or 
practice as “a way of seeing” (Corradi et al., 2010:268). In the first category, 
the included explanation models underline the existence of a specific em-
pirical object: the practice. Even if these explanation models use practice, 
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the focus is on the practitioner and their activities. In the second category 
in Corradi et al. (2010), practice is used as a “lens for understanding the 
situatedness of practical reasoning and the contingent nature of organisa-
tional rationality” (Corradi et al., 2010:268). The explanation models in this 
category focus on practices themselves: on what the practices themselves 
accomplish, independently of the agency of the participating individuals. 

Knowing-in-practice is part of this second category; it is described as “con-
structed by practising in a context of interaction” (Corradi et al., 2010:274). 
In this category, similar subfields such as practice-based perspective and 
the practice lens are mentioned (ibid: 273ff). The labels within this field 
are interested in practical knowledge, as it is produced in action; however, 
they draw on somewhat different theories. The practice lens is heavily in-
fluenced by Giddens’ structuration theory (cf. Corradi et al., 2010) and the 
practice-based perspective, according to Corradi et al (2010), uses practice 
to merge different dimensions, such as individual and collective, human 
and technological, to describe and explain ways of doing in a given work 
setting. 

Before Corradi et al (2010) did their review of practice-based studies, Co-
hen (1996) differentiated between theories of action and theories of praxis. 
He argued that to theorise action as significant patterns of action, there are 
two possible stances to take. Either the source of the patterns can be best 
explained through the objective meanings of the actors - theories of action, 
or the source can be found in the way the patterns are enacted or produced 
- theories of praxis. Knowing-in-practice as presented in this thesis would 
fall under the second label. 

The concept of knowing-in-practice does, in relation to other practice theo-
ries, open up to analysis of knowledge in practice-based studies (Gherardi, 
2008). As explaining knowing as practice means that the field of practices 
can be studied as “a context in which concrete activity becomes visible, 
observable, and describable, without having to assume intentionality of 
people” (Gherardi, 2008:xvi).

Knowing-in-Practice as Communicative Practice
We need to understand by whom practices are practiced and how talking 
and other forms of communication are part of a practice in order to further 
discuss practices in relation to the management model Lean, the concepts 
of flow and value, and how these are practiced. 
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In the philosophical roots of practice theory and knowing-in-practice, both 
Wittgenstein’s and Garfinkel’s thought on language and speech were used 
to conceptualise how what we say can be part of our practices, rather than 
merely descriptions of practices. Talk is what (most) people mostly do in 
organisations and by talking, people produce shared goals, multiple agen-
cies, conflicts, etc. (Crevani, 2011) This talk is part of practising and by 
producing these outcomes, the talking is centra, rather than fleeting details 
or descriptions of practice. Boden (1997) said: “Talk at work is merged with 
talk as work”. 

Organising, specifically the kind of organising studied in this research, is a 
communicative practice; the language has a creative function that also per-
forms action (Vásquez & Cooren, 2013). This view on communication on 
practice comes from the CCO-school: Communicative Constitution of Or-
ganising, which is based on the claim that communication does not merely 
express social reality; it also creates it: “communication is the primary so-
cial process through which our meaningful common world is constructed” 
(Craig, 2007; Vásquez & Cooren, 2013).  In this approach, organisation is 
seen as anchored in social practices and derived from the properties of 
language and action (Putnam, Nicotera & McPhee, 2009:9). 

The authors have shown in other studies, based on the CCO-school - for 
example, Vásquez & Cooren (2013) or Cooren, Brummans and Charrieras 
(2008) - how communication plays a key role in organising. Specifically, 
these two studies have been involved with how different organisations are 
materialised and related to space and time. 

Organising product development work is a communicative practice as dif-
ferent forms of communication - such as speech – acts. Rhetorical tropes, 
discourse, texts, narratives, bodies, sites, to name a few, are part in con-
stituting “the organisation”. Communication and the performative force 
(Simpson et al., 2017) it entails is constitutive of organising product devel-
opment projects, activities, etc. The projects become materialised through 
communication and the work to which the communication leads. The 
performativity of communicative practice means that practising commu-
nication (in different forms) has an effect upon what other practices are 
performed; it also emphasises that it does matter who is involved in the 
communicative practice: for example, someone other than your boss say-
ing “you’re fired” does not have any effect on your employment (Simpson 
et al., 2017:9).
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chApter conclusion 
The focus of this thesis is to understand organising complex product 
development work with the use of Lean PD as knowing-in-practice, by 
studying how the Lean concepts flow and value are practiced. Organising 
product development work can be explained as part of knowing-in-prac-
tice, performed in recursive patterns of sayings and doings. The organ-
ising is performed by competent practitioners and in their practical dis-
cussions on what to do next; they draw on seemingly rational properties 
(cf. Garfinkel, 1967:10) as they enact know-how when organising. At the 
same time, it is this know-how that - when organising complex product 
development work with Lean - should be informed by the practitioners’ 
understanding for flow and value. When competent practitioners practice 
organising, they also make use of or practice flow and value: flow-in-use 
and value-in-use. 

As has been discussed in other works of knowing-in-practice, this organ-
ising is viewed as a socially sustained, sensible, and competent ways of 
engaging work (Gherardi, 2011; Orlikowski, 2002). Knowing-in-practice is 
practiced in a field of practices by practitioners who are knowledgeable 
and perform practices under shared understanding for what they are do-
ing. Development teams holding morning meetings have exemplified this, 
as has a violinist playing the violin and playing chess. Gherardi (2008) says 
that to test if someone has become a successful practitioner is to test if the 
person is able to deploy the knowledge necessary to re-establish the nec-
essary social connections that make up a practice: has the person learned 
to move, speak, use tools, and establish social relations appropriate for the 
competent reproduction of those practices? Studying flow-in-use and val-
ue-in-use would, thereby, be to study if/how the competent practitioners 
of organising product development work produce flow and value, as they 
establish and re-establish the social connections of the practice: organising 
complex product development work.  

Knowing how to organise complex product development work and prac-
tising it is part of everyday work in product development; it is also a kind 
of knowledge that cannot be completely grasped by e.g. reading books 
about it or that is found in people’s heads; it is in integrated part of the 
know-how the practitioners possess and apply in organising: where nei-
ther the complete set of rules, nor how to follow them, can be completely 
expressed in words. As knowing-in-practice is as practical knowledge rep-
resented in performances, studying knowing requires an epistemological 
approach that acknowledges this. Knowing-in-practice can be and is de-
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scribed through performances of this knowing. Knowing how to organise 
complex product development work is part of practising organising com-
plex product development work. 

This differs from embrained knowledge (Rennstam & Ashcraft, 2014; 
Blackler, 1995), which is an abstract form of knowledge acquired through 
cognitive activity. Embrained knowledge is, as the name indicates, desig-
nated to brains and the conceptualisation is an illustration of the notion that 
there is knowledge, which is individually possessed by people and held 
by them regardless of their ability to communicate this knowledge. One 
such embrained knowledge that also concerns organising is sense-mak-
ing (Weick, Sutcliffe & Obstfeld, 2005). Sense-making is the individual’s 
way of processing information into “making sense”: both for belated un-
derstanding and equivocal inputs. This form of reasoning often occurs in 
relation to talk and communication: where the process and production of 
sense happens to the individual, even if this process when sense-making is 
characterised as distributed is sometimes called “shared understanding” 
or “common sense” (ibid: 417f). 

As provided in Chapters 6 and 7, the examples in this research point to 
how practitioners in product development organise their work and how 
their knowing how to do this is essential. They discuss, agree, coordinate, 
divide, and challenge each other with the shared understanding that their 
work is both planned and performed in a complex environment. This has 
the consequence that, in order to do their work well, they need to speak 
about what they are doing next. In reaching these agreements, different 
practices built up from patterns of action have been discerned. These prac-
tices and patterns of action are sayings and doings with which the practi-
tioners put their knowing in the discussion on what to do next. 

I have chosen to use a specific set of vocabulary to describe this. I have 
used practice to signify the sayings and doings that I have found contribute 
to constructing flow and formulating value in the meetings of which I have 
taken part. These are also part of a practice that organises complex product 
development work. In the practising of these practices, I found specific 
patterns of action: shorter exchanges compared to the practices described. 
These patterns of actions were seen as patterns because of what the sayings 
and doings produced. This what  distinguished one pattern from another 
and the patterns from the other sayings and doings. 

The analytical focus in the examples has been the produced shared under-
standing as an outcome of the talking. The embrained understanding that 
individuals taking part have had for both the situation they are in and the 
work that has and is going to be performed is not of interest in this context. 
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Conversely, the talking in itself produced a shared understanding. This 
shared understanding is practiced; it is an outcome of the sayings and do-
ings that occur in the examples given. Shared understanding is at the same 
time a premise for practising organising complex product development 
work, as in that the practitioners need to share an understanding for what 
they are doing and why. The shared understanding is, thereby, created and 
recreated as organising complex product development work is practiced. 

This produced shared understanding is an integral part in establishing 
meaning for flow-in-use and value-in-use through interaction. As the con-
cepts flow and value mean something even if they cannot be observed 
through proxies such as the use of specific methods and tools (or anteced-
ents of those), flow constructs a way/flow forward in the development 
work and value formulates what development work is value creating. 
Establishing flow-in-use and value-in-use will show how these meanings 
of flow and value are practiced through interactions; the examples in the 
empirical chapters will show how this is accomplished. 
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4. methodology

chApter introduction
The methodological choices will be presented and discussed in the follow-
ing chapter. The choices I have made during the research are based upon 
theoretical concerns as well as what I have encountered while talking to 
managers in different product development organisations. 

I will attempt to facilitate the understanding of the later chapters here by 
presenting and arguing for the reasoning for my choices; it is also a way of 
coherently presenting my philosophical assumptions, the methodological 
process of collecting material, and interpreting this material. This should 
provide transparency for the choice made, and bring trustworthiness to 
my analytical and discussion chapters and to the conclusions that I draw 
in this dissertation. However, as in any research endeavour, the actual pro-
cess I that have undergone since the beginning of my doctoral research has 
of course not been as sequential and neat, as presented here.

4.1 the reseArch process
I began working as a PhD student during the spring of 2011. One of my 
first tasks was to perform a study on the topic of deviations in product 
development projects and work. The project was a way to present prod-
uct development organisations and start formulating problems or issues 
that were not only anchored in theoretical gaps; they were also relevant 
to the people in these organisations. A department manager at the Truck 
Company had formulated the area of interest. I did most of my fieldwork 
in this study at his department; during the time of the pre-study, he also 
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directed a change project with the goal of implementing something they 
called the R&D Factory. The R&D Factory was a physical pamphlet that 
described the guiding principles for structuring product development and 
a connected toolbox, which would be used in the entire product develop-
ment organisation. This was written and talked about as a description of 
how to work with product development and was based upon the Truck 
Company’s take on TPS (Toyota Production System).  I followed this proj-
ect in the background while conducting my interviews and observations 
at the Truck Company. Both the content of the R&D Factory and the imple-
mentation process sparked my interest in what they were implementing 
and why they were doing so. The process in which the organisation was 
engaged seemed both straightforward and problematic at the same time, 
even though it was difficult to pinpoint exactly what were the problems. 

After finishing the pre-study, I became involved in an interview study to 
map methods and ways of working used in product development organ-
isations. Both the Truck Company and the ICT company took part in this 
study, which showed that product development organisations had a prag-
matic view of what methods and ways of working to use in product de-
velopment: compiled toolboxes of things that worked, while still holding 
onto an overall approach as a guiding principle to product development, 
such as Lean or agile product development. The combination of the prag-
matic toolbox and a guiding principle both confirmed my suspicions that 
the packages presented, even fastidiously made, were not used as intend-
ed at all: for example, Lean product development. This lead to questions 
about why would one even implement guiding principles if they do not 
have any or if they have very little impact on the toolbox or about why the 
combination of toolbox and guiding principles were even needed. When 
I presented the results from the study at conferences, the main question 
asked was how could I know whether what the respondents had said was 
really representative of how the development was organised in the corre-
sponding companies. I was not able to answer this. 

My research slowly became more and more focused upon Lean product 
development and the companies utilising this both as a guiding principle 
and as a toolbox in development work. However, the Lean literature gave 
few directions for research; it was a fragmented and disparate body of lit-
erature to understand and use. This also did not really give any suitable 
options to frame my research if I did not want to do specific studies of 
how certain tools were used in specific contexts or attempt to re-define 
the subject. I needed a theoretical framework to analyse Lean product de-
velopment with, and began testing different subfields of practice theory. 
These had a strong focus on actions and how repeated or recursive actions 
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influenced how abstract concepts were understood. At first the notion, 
both thought an action are needed to frame what I had learned so far, thus, 
I began building a framework on this basic understanding. 

Both the interviewed managers at the Truck Company and the ICT Com-
pany expressed interest in these thoughts. To some extent, they were on 
the outside looking in at the product development work and could not 
always understand which tools or guiding principles that were used in 
the development organisations, those which were not, or the reasons why. 
Both companies were using Lean as a guiding principle in product de-
velopment, although the Truck Company had used it longer. With the in-
terviews fresh in mind, I began formulating a direction for my coming 
dissertation, taking with me that I needed to take part in product devel-
opment work in order to understand how Lean product development was 
practiced – and not just hear about it.

4.2 method
I have set out to describe how flow and value are practiced in complex 
product development work. This idea has developed in a process influ-
enced by both theoretical problems as well as managerial ones. If anything 
the process has been an abductive one (Dubois & Gadde, 2002; 2014). My 
influences for framing the research as I have can be traced both to the ques-
tions and problems I shared with the practitioners I met, and to sharing 
the practice-turn in management studies (cf. Schatzki, Knorr, and Cetina, 
2001). Even if the abductive approach has been more a consequence of 
the research process than a deliberate strategy, it does fit with the idea of 
studying management phenomena - such as Lean, value and flow - in an 
in-situ context, deriving both theoretical understanding from this context 
and applying some theoretical understanding to this context (Birkinshaw 
et al., 2014). 

During the process that led up to this study, I have framed the process and 
problems in implementing Lean in different ways. These approaches had 
something in common: they shared the view of the world and of work as 
accomplished, for example strategy-as-practice (Whittington, 1996; 2006) 
or organisational routines (Feldman 2000; Feldman & Pentland, 2003). 
However, both these examples showed that it was limiting to frame Lean 
as an example of something such as a strategy or as routine. Instead, I 
opted for an approach where I was able to empirically study how prod-
uct development work was organised in two development departments 
that, according to their own definitions, worked with Lean. By selecting an 
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open approach, I was able to not get limited to specific events or processes 
within these organisations, but to follow the work more freely, thereby ob-
serving how it was practiced. 

The research was funded by Lundbergs stiftelser in a project called The 
R&D Factory in Practice - Effects of Flow Optimising Product Development. 
The project set out to determine what was behind the “facade” of talk in 
product development management and Lean Product Development and 
to study what people really did. This set the foundation for an ethnograph-
ic approach (cf. Spradley, 1980) for the fieldwork.  

Immersing myself completely and performing ethnography of the work 
at the two departments was not an option, however. I had limited time 
and already had a formed research interest, which guided what I wanted 
to take part of as a researcher. Instead, the fieldwork has been formed as 
a passing ethnography (Couldry, 2003). A passing ethnography is driven 
by “seeking as much context as could reasonably be obtained” (Couldry, 
2003:61). As Couldry argued, I also wanted to do ethnographic research, 
but would not be able to do a full ethnography, simply because the full 
context would not be achievable. He cited two reasons for still pursuing a 
passing ethnography; the realisation that the sites were still worth study-
ing and the total immersion sought after in ethnography was practically 
impossible. I also had a third reason for pursuing a passing ethnography; 
I was not sure of “what” I was looking for and wanted to be able to gather 
as much context as possible under the flag of studying “Lean Product De-
velopment in practice”. 

Therefore, the aim became to gain as much context as possible before, 
during, and after the fieldwork. I was given the access and opportunity 
to talk to the people I studied, I followed them in their everyday activities 
and took part in their work as much as I could. I documented all of this, 
mainly with extensive notes taken continuously throughout the day. This 
has made it possible to reproduce a number of episodes of work in this the-
sis: my interpretations and my story telling. This is in line with my analy-
sis, which puts forward my interpretation of what is going on. The context 
gained during the fieldwork is relevant, however, and important to frame 
the episodes that are re-told as examples and to frame my analysis.
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Case study design
This research has been designed as a case study with two cases. Case 
studies are a way of conducting qualitative research that is suitable for 
inquiries into organisational life and ethnomethodological roots of know-
ing-in-practice (cf. Garfinkel, 1967, Gherardi, 2008) spoke toward that 
choice as well. 

When designing case studies, it is important to explain what the cases rep-
resent and why, in order to draw analytical generalisations based upon 
them later (Stake, 2005). In this case, it would be important to explain why 
these two companies and departments have been used, and why the prod-
uct development work in these departments are good examples of how 
flow and value are practiced, as stated in the research question. 

In this design, the cases were chosen based upon being instrumental (Stake, 
2005): where the specific case in itself is not of primary interest; instead, it 
has been chosen for what it represents. This means that the companies and 
departments were not chosen because the primary interest was to under-
stand product development work in the Cab Development department or 
Radio Software department, but because both companies said that they 
worked with Lean product development. Moreover, they were both well 
known for being industry-leaders within their respective sectors. 

The companies were approached as possible sites because they are both 
large companies, industrial leaders, and have a longstanding focus on qual-
ity and product excellence. There was a point to having two cases where 
both were seen as successful within product development by performing 
detailed studies on Lean product development work as it unfolded. This 
meant that I could assume that the practitioners were competent in their 
work and that the product development work was not problematic. Had 
my interest been in studying practices as seen when they fail, it would 
have been advisable to choose one case in which the product development 
work did not function. 

Even if case studies are often aimed at seeking the particular rather than 
the ordinary (Stake, 2005), ordinary product development work and or-
dinary teams were keys words when discussing possible departments as 
sites for my fieldwork. There were two main reasons for choosing ordinary 
sites. The first was to avoid departments that the managers deemed had 
failed with their lean product development implementation. The second 
was to avoid those “star children” where the product development work 
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seemed to work frictionless and all introduced methods and tools were 
used - at least on paper. An ordinary department, still located in an indus-
try leading company, would both be good at product development and 
have worked with implementing Lean product development.

The Cab Development department and the Radio Software department 
had their pros and cons, as seen in chapter 5 with the empirical settings. 
They were however seen as representational of functioning product devel-
opment work, which was the phenomenon I wanted to study. Since Lean 
product development and its constitutional concepts flow and value have 
been discussed in previous literature, I wanted to use these two sites to 
focus on social interaction. This narrowed the studied phenomena from 
product development work in general, to organising product develop-
ment in meetings and other interactions specifically.

4.4 in the field 
I have performed observations and participated in meetings and informal 
conversations, during which everyday product development work was 
structured and organised. I did this at two product development depart-
ments: the Cab Development department (part of Truck Company) and 
the Radio Software department (part of ICT company). The majority of my 
observations have been with a project manager at the Cab Development 
department and a technical coordinator1 at the Radio Software depart-
ment. Even though there were limits and shortcomings to this fieldwork, 
such as not being provided full access and a limited time spent at each 
place, the fieldwork has been suitable for this research. 

In the meetings and informal conversations, I have been able to observe 
and take part in a variety of interactions. In these interactions, organising 
upcoming work was often in the foreground, and it was discussed in dif-
ferent ways. This means that I am able to say something interesting about 
how complex product development work is organised based upon the 
meetings and conversations I have studied. 

1  The technical coordinator was a role held by a person who had an under-
standing for the Radio Software technology and code and for the department. They 
worked on projects as support to the project managers and was in closer contact to 
the development teams than were the project managers. The role description better 
matched with the project managers at the Cab Development department; therefore, 
this role was chosen over that of the project manager’s at the Radio Software depart-
ment.
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My interest and the analysis in this thesis discuss “how they do”, more 
than the exact content of what they say. Therefore, it was important to 
observe meetings and be in a position to capture what I saw was “going 
on”. This “how they do” is an ethnomethodological research question (cf. 
Garfinkel, 1967), from which knowing-in-practice as a research field has 
taken inspiration. I wanted to observe how the practitioners organised 
their work - the complex product development work - and to analyse and 
make further interpretations from what I had seen. 

I did not search for any form of “outcome”, in the sense that I was not in-
terested in evaluating the Lean implementations or anyone’s way of work-
ing. This research will show in the later chapters that practising complex 
product development work produced a form of outcomes, such as shared 
understandings of organising, or shared goals and conflicts. These out-
comes are however, different than evaluating an implementation of a man-
agement model. This disinterest in outcomes was communicated through-
out the fieldwork, as the practitioners were often interested in this: both in 
being evaluated and in the kind of evaluations I could make. 

All in all, meetings were the main form of interaction that I had the pos-
sibility to participate in and it suited the study quite well. The meetings I 
had access to were guided by my main subjects, the project manager at the 
Cab Development department and the technical coordinator at the Radio 
Software department.

The Sites of the Study
My fieldwork took place at two different development departments, they 
will be briefly described here. The departments are described in greater 
detail in Chapter 5 Empirical context. As touched upon in the case study 
design the departments were chosen in collaboration with managers in 
the respective companies, as ordinary, so not stand out with regards to the 
Lean implementation. 

The first department was the Cab Development department. It was geo-
graphically located away from the rest of the parent R&D organisation and 
was, thereby, quite isolated. This was the Cab Development department. 
I already had a working relationship with people in the Truck Company, 
as I had performed research with them before. I did, however, want access 
to a different department for this study and had to find a suitable part of 
truck development. The manager of Cab Development and her business 
improvement manager found a suitable department and team. We had 
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discussed the settings and the kind of study I wanted to perform before-
hand; the managers suggested the Cab Development department as they 
were a bit isolated from the rest of the R&D organisation and because they 
had just begun to introduce new working methods in that department. 

The second department was both geographically and metaphorically lo-
cated “smack in the middle”. I had come in contact with the ICT Compa-
ny through a research relationship the company had with my university. 
Through this relationship, I was able to get in contact with managers in 
the company interested in my research in Lean Product Development. The 
company was introducing Lean at the time in a company-wide initiative 
and were interested in knowing more about how this was going. I was giv-
en access through a high-level manager at the ICT Company to a develop-
ment unit and the Radio Software department within that unit. I was given 
access to the Radio Software department specifically for two reasons: first, 
the high-level manager wanted more insight into how the department and 
the unit were working with Lean and, secondly, because the department 
was located in Stockholm, Sweden, where I also lived.

The Fieldwork
The fieldwork began in January 2014 with a short accelerated period and 
ended in June 2014 with two closing workshops with each company’s part-
ners and some of the persons I followed. The accelerated period at the Cab 
Development department consisted of me getting a formal introduction to 
the team, interviewing some of the people at other divisions with whom 
they worked closely and a longer interview with the business developer 
in charge of the turnover time program. This period at the Radio Software 
department consisted of finalising the choice of the development team, 
getting a formal introduction first to the division and then to the depart-
ment and getting an introduction to how the division had set up their Lean 
implementation and the content of their version of Lean PD. 

This meant that my fieldwork was up and running as of February 2014. 
As detailed in table, I spent just over 300 hours with the team at the Cab 
Development department and 370 with the team and their technical coor-
dinator at the Radio Software department. This was five months of intense 
fieldwork, which has resulted in over 300 pages of written field notes, tran-
scribed interviews, and documents from each organisation. Table 3.1 gives 
a summary of the fieldwork. The main method was observations and the 
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89 plus 91 meetings I took part in I will account for how I have learned in 
the field, how I performed observations, interviews, held workshops, and 
gathered documents.

Table 3.1 Specifics of Fieldwork per Department

Cab Development 
department

Radio Software 
department

Who was 
studied?

Subjects

One functional group: 7 
development engineers, 
1 operational team 
leader (also worked as 
development engineer), 
2 project managers, 1 
functional manager

One development 
team: 7 development 
engineers, 1 team 
master
1 Functional manager
1 Technical coordinator

Main Subject Project manager Technical coordinator

Data-
collection 
during 
spring 
2014

Observations 4 days per week, total 
of 9 weeks ≈ 300 h

4 days per week, total of 
11 weeks ≈ 370 h

Meetings

33 morning meetings
25 project meetings
4 improvement 
meetings
9 problem-solving 
meetings
18 other type
Tot. 89 meetings

31 morning meetings
19 project meetings
11 system test meetings
14 improvement 
meetings
16 other types
Tot 91 meetings

Interviews
11 individual 
interviews (30 min-1h)
2 group discussions 
(1-1,5h)

4 individual interviews 
(approx. 1h each)
1 group discussion (1h)

Observations
Following Spradley (1980), the study was set up with me as a participant 
observer, thereby, both engaging in activities suitable to the situations I 
was in and observing the people, activities, and places of the situations. 
Participating by through the engagement of activities in the two depart-
ments was a way of blending in and not affecting more than necessary 
what happened. This was also part of zooming in (Nicolini, 2010) on what 
was going on within the departments. 



84 | Methodology

The fieldwork began with the question “are we practicing what we 
preach”, as formulated by the company managers while the fieldwork was 
planned. By combining the practice-oriented theoretical field of organisa-
tional routines with the introduction I got from each department on how 
they were supposed to work, I then began the observation focusing upon 
what I could find in the form of repeatable events and those that could be 
aligned with how the departments claimed to work with Lean. This ap-
proach proved to be less fruitful than anticipated since the events were few 
and I spent most of my days in project meetings with the project manager 
or the technical coordinator. Therefore, even though the framework had 
served an important purpose in framing what I was doing to the mem-
bers of the departments, I could observe more freely, and open up with 
the descriptive observations ethnography, according to Spradley (1980): 
observing and partaking in the daily organising of product development 
work at the departments. 

The passing ethnography (Couldry, 2003) study was also a way to gain ac-
cess to the departments and, thereby, follow the phenomena as it evolved. 
Going into the fieldwork, I did not know exactly what or who would be 
interesting to follow therefore beginning with taking descriptive observa-
tions (Spradley, 1980), taking part in as much as possible and also taking 
account of as much as possible. Quickly, it became clear that understand-
ing how product development work was organised would be beneficial to 
focus the coming fieldwork on a person that had both extensive access and 
insight into what the development engineers were doing, but also with 
an understanding and access to the surrounding organisation. Therefore, 
a project manager at the Cab Development department and a technical 
coordinator at the Radio Software department were chosen as the main 
subjects, along with a development team that worked in conjunction with 
the project manager/technical coordinator at each department. They be-
came the primary focus of my research and selective observations (Sprad-
ley, 1980). 

As the majority of my observations focused on one person in each depart-
ment, they could be likened to shadowing (Czarniawska, 2007). I did not, 
however, observe the work that the project manager or the technical co-
ordinator did when they were alone. Instead, I would spend time in the 
communal areas of the departments between the meetings my subjects 
had scheduled, look through documents I had received from them, or go 
over my notes. At the Cab Development department, I also took part by 
helping them develop two excel documents for visualising information 
from the IT system. One was to calculate dates based on different dates in 
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the projects according to their project standard and how the projects were 
coming along, given the input in their IT system: identifying the projects 
and showing them in different colour constellations over time. 

During the fieldwork, I took condensed and extended accounts of my days 
(Spradley, 1980), over time focusing the accounts more and more on meet-
ings and other types of gatherings: where members of the departments 
would meet to discuss something. This was a mix of planned, recurrent 
meetings and occasional ones that were specifically aimed at one specific 
issue or task as well as more informal gatherings. The accounts became 
focused upon what was said, as I chose to concentrate on what was accom-
plished at the meetings and how this was achieved, rather than specifically 
on the saying and doings of each individual.

Interviews
As a compliment to the observations and informal chats with the people 
I observed, I conducted interviews during the fieldwork. The purpose of 
holding the interviews was to get information and be able to discuss cer-
tain issues with my subjects. By conducting interviews, both the respon-
dent and I dedicated time to discuss topics of my research.

I had three initial interviews at the Cab Development department: with 
the department manager, his manager, and the project manager that was 
my main subject. The purpose of these initial interviews was to gain an 
understanding for where the team was in the organisation, what they did 
and how the did it. These interviews were not taped; instead, I took notes 
during them and saved the information for later. 

I conducted a formal round of interviews in March and April, individually 
interviewing everyone on the team. I sent out requests in Outlook to all 
seven development engineers, the team leader, the two project managers, 
and the line manager as well as the division manager. Everyone was in-
terviewed besides one development engineer. The interviews were short 
- between 30 and 45 minutes long - and the purpose was to get everyone’s 
individual views on how they were working in the department and the 
team in order to make sure my observations of how they were working 
covered all bases. 

In addition to the individual interviews, I held two group discussions: one 
with the development engineers and one with the project managers. In 
these discussions, I asked them as a group how they felt about the imple-
mentation of Lean and other work processes. The benefit with having a 
group discussion with the development engineers, and then with the proj-
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ect managers, was that they compared their views with each other during 
the discussion and were able to raise both positive and negative sides with 
the implemented changes that I had not heard in the individual interviews. 

At the Radio Software department, I held four initial interviews with the 
team master, the technical coordinator, the line manager and the division 
manager. The purpose of these interviews was to orient me in the organi-
sation and to get an introduction into the software-hardware system upon 
which they were working. I did not take any recordings during these four 
interviews; instead, I took notes and then added them to my extended field 
notes from that day’s observations. I did not hold any more individual 
interviews with these respondents due to time constraints, where I chose 
to prioritise observations.  

In addition, I held one group discussion with the team about how they 
worked and what they thought about the Lean implementation. In this 
group discussion, the team members helped each other explain different 
work methods and also discussed benefits and drawbacks with the Lean 
implementation.

Workshops
Following the fieldwork, I held workshops with my partners at the two 
companies. For my partners, the workshops gave them insight into what I 
was working on and how it was moving forward. For me, the workshops 
gave me feedback both on the content in itself, my presentation of it and 
some insights into how well my partners recognised their organisations in 
my descriptions and problem formulations. As the partners did not work 
in or directly with the people I had followed, they had certain beliefs about 
how their respective organisations worked and how development teams 
were organised. These conflicted with my observations. Therefore, the 
workshops were recorded and saved, so they could be used as part of the 
longitudinal aspect of the data collection. 

The first workshop was held at the same time as the observations were 
ending, on June 3rd at ICT Company and June 4th at Truck Company. In 
this workshop, we focused on presenting interim results that concentrated 
on Lean-related issues that the two organisations could improve. We based 
these issue descriptions upon my observations. Each workshop was about 
2 hours long and generated many interesting discussions. Both workshops 
were recorded and saved for later analysis. 
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The second workshop was held in the first quarter of 2015. These focused 
on three themes that were connected to Lean: where I could find interest-
ing results; thus, further analysis would be appropriate. During these dis-
cussions, I received feedback from my partners on how the themes were 
presented and to which degree they recognised their organisations in my 
descriptions and problem formulations. Again, the discussions were re-
corded and saved for later.

Documents, Emails, Pictures
I have gathered written material, pictures and some emails from both de-
partments. Most of the material I have been given during on different oc-
casions, such as during interviews or at meetings. The documents include 
several different organisational charts from both companies, process de-
scriptions of the PD process at both companies, working material on how 
to visualise flows, and descriptions of existing flows at the Radio Software 
department, the excel material I developed for the team at the Cab Devel-
opment department, and a few meeting agendas. 

Ethical Considerations
Based on what is viewed as good research practice (Vetenskapsrådet, 2011) I 
have made some ethical considerations, primarily regarding my fieldwork 
and the analysis of the material from this work. I draw on four guidelines 
to ensure that my research has been ethically conducted: informed con-
sent, confidentiality, accuracy, and truthfulness (cf. Vetenskapsrådet, 2011). 

Before and during my fieldwork I took precautions to be transparent with 
the purpose of my fieldwork and how it would be used in my research. 
The idea with informed consent is that the participants should be able to 
have an understanding of two things: first, what I, as a researcher, want to 
do in my fieldwork and second, that their participation in research would 
not construe their work, or that the researcher has any hidden agenda. This 
was important since my route to the development departments and teams 
came through higher management functions - I wanted the participants to 
understand that I was not checking up on them on behalf of anyone else. 
In the first weeks of my fieldwork and whenever I encountered anyone I 
had not met before, I would inform them about what it was I was doing 
and gave them the option to consent to participating. 
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In connection to this, all participants have been kept confidential. The 
issue of confidentiality is of course important, when it comes to compa-
ny-sensitive information and technical solutions; it also has had a wider 
meaning in my fieldwork. The participants have not been named, nor have 
the departments or companies where they work. As they agreed to spend 
time with me, it was important to not make them feel that they could not 
speak to me because of my position as a researcher. I have, therefore, also 
taken care in not naming the specific people to the managers with whom 
I had regular discussions during my fieldwork, even if they knew. This 
ensured confidentiality. Therefore, even if the specific persons might be 
recognisable to an insider - i.e. a colleague - I have taken care in trying to 
keep the people in whose working days I have participated as confidential 
as possible, without losing the important context of how work has been 
organised. Some examples are that I have refrained from using names; I 
have used pseudonyms in the few cases where people are named. 

In the representation of my fieldwork, I have strived to depict the project 
and my observations as accurately as possible. The issue of accuracy con-
cerns how observations are portrayed in relation to what I took part in and 
the voices of the participants, as well as the sources of my theoretical ideas. 
In my quest to accurately portray my observations while still keeping ev-
erything confidential, I have tried to describe situations as close to my own 
experience as possible, without expressing my opinion. This is to keep the 
descriptions honest from my point of view even if it might be that the par-
ticipants have different memories or emotions tied to them. 

Lastly, I have remained truthful throughout my work. This concerns trans-
parency in how I have conducted the research and how I have come to 
my conclusions; it has been especially important to the interpretation and 
analysis of the observations, as I have made interpretations and chosen a 
small number of examples to illustrate common patterns of action. This 
truth has coincided with the need for confidentiality and accuracy.

4.5 interpretAtions And AnAlysis
The purpose of this thesis is to explore the performative aspects of Lean 
product development, by asking how the Lean concepts flow and value 
are practiced. Organising complex product development work is present-
ed as a communicative practice. Through talking, the practitioners pro-
duce shared goals, multiple agendas, conflicts and a shared understanding 
for their work. This talking makes up the building blocks of the practices 
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that I present in chapters 6 and 7. In the sayings and doings that are part of 
talking, the practitioners’ knowing is created and recreated in the practice 
of organising complex product development work. 

I have provided a series of examples to explain and illustrate how the 
practitioners in the two studied departments constructed flow in their or-
ganising of complex product development work. The examples are in the 
form of longer transcripts and shorter vignettes. These examples are all 
picked from the notes taken during my observations and are presented as 
conversations and as short descriptions. These are meant to illustrate how 
I have seen the practitioners constructe flow and formulate value, as they 
organised the product development work.

This interest would be in line with Habermas practical (historic-hermeneu-
tic) knowledge interest, to understand the development of language and 
human social interaction (Habermas, 1963/2000). The focus of my research 
is to interpret actions, events, sayings and so forth in order to understand 
the distance between different people or different groups of people. This 
focuses upon understandings and meanings, which are produced in prac-
tice, rather than being solely embrained knowledge (Rennstam & Ashcraft, 
2014). As aforementioned, there has been a lack of social interaction in re-
search on Lean product development. The analytical and epistemological 
framework knowing-in-practice addresses this methodological research 
problem (Gherardi, 2008:xvi): 

Knowing in practice is a response to a methodological difficulty - a lack of re-
search on actual learning processes and actual knowledge - because it defines 
the field of practices as a context in which concrete activity becomes visible, 
observable, and describable, without having to assume intentionally of people. 

The citation from Gherardi’s (2008) book on organisational learning is 
relevant to the interpretation and analysis performed as it points to two 
aspects: first, that practice-based studies and knowing in practice speak 
to “amend” a methodological difficulty; second, that knowing in practice 
is a field, which fronts activity in itself. The interpretation and analysis of 
the empirical material has fronted activity in itself, as part of organising 
complex product development work. This has not only meant that a spe-
cific field - the one of knowing in practice - has been used to analyse the 
empirical material; it also takes a specific view on how reality and how 
knowledge is constructed. 

The following will explain how I have performed my analysis and, as a 
consequence of that analysis, how the empirical material is presented in 
the later chapters.
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Analytical Procedure
The material from the main study has been continuously analysed; the 
most recent process of refining and categorising what I saw during my 
fieldwork started just as the fieldwork itself did. These first analytical steps 
are taken through choices of refining observations, choosing interview re-
spondents, what documents to save and so on, as well as arguing for why 
the steps were taken. Most of this in vivo analysis has been covered in the 
details of the fieldwork. However, a more formal analysis has taken place 
during and after the fieldwork. 

Knowing-in-practice and practice have been theoretical concepts in the 
analytical procedure, which help in making sense of the observations and 
the accounts of interactions, and how actions are consistently taken. For 
example, in line with Crevani (2011), the activities per se have not been in 
focus; what is of interest is the patterned consistency of action that emerg-
es in interactions. 

Nicolini proposed using a method of zooming in and zooming out to 
analyse practices (Nicolini, 2012). This theory-method package he exem-
plifies aligns with a hermeneutic view on epistemology as alternating be-
tween zooming in on the material that the researcher is analysing, and 
zooming out to give contextualisations and abstractions to that which has 
been zoomed in. He suggests a theory-method package that “helps us in 
building or slicing the social world in terms of practices instead of [sys-
tem, classes or other things]” (Nicolini, 2012:218). The package should also 
help to represent practice in text, to write and present that which does not 
need to be verbalised to exist. Last, the package should “be articulative, 
not eliminative” (Nicolini, 2012:218). This means that the theory-method 
package is a way to investigate the world rather than a fully formed the-
ory of how the world is. The package that Nicolini proposes zooms in on 
accomplishments of practice, zooms out to discern their relationship in 
space and time, and uses a set of sensitising concepts (that he presents) 
as ways of seeing the practices. The iterations between zooming in and 
zooming out – that is to say, iterations between local accomplishments and 
following the trails of these practices - should stop when we can “provide 
a convincing and defensible account of both the practice and its effects on 
the dynamics of organisation, showing how that which is local contributes 
to the generation of broader effects” (Nicolini, 2012:219). The exact pack-
age described by Nicolini was not employed in this analysis, and yet the 
analysis was inspired by it. Three rounds of zooming in and zooming out 
were performed in the analysis. 
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In the first round, the accomplishments of practice were visualised in line 
with Langley’s (1999) strategies for analysis. A visual strategy can help 
make sense out of events and actions, yet has few openings for interpreta-
tion or feeling; it involves visualising events so that patterns can be iden-
tified. The visual strategy used was to create a timeline of all meetings, 
interviews, and informal gatherings from which I had notes or recordings. 
The different types of gatherings were then coded with different colours 
and marked by participants. This gave me an overview to which kind of 
settings or arenas I had attended whilst organising PD work had been ac-
complished. The time lines have not been used for closer analysis; they 
have been used instead as points of reference for other types of analyses 
and to facilitate searching for specific events. The visualisation was used 
to look at what was accomplished at all meetings, for example, regarding 
a specific project or where a specific person attended. I tried to categorise 
the different meetings based upon the visualisations according to the Lean 
concepts of flow, value, and waste by reading the transcripts and identify-
ing the purpose of the meeting and what was discussed at it. This divided 
my written-up accounts of the fieldwork into four categories: flow-related 
meetings, value-related meetings, waste-related meetings, and others.

The accomplishments of practice were read in the second round based 
upon the categorisation made in the previous round. Each category of 
accounts was read and accomplishments that produced flow, value, and 
waste were marked, respectively. I did this with different colour mark-
ers on the printed accounts, meaning that I read the accounts previously 
categorised as flow, value, or waste and found accomplishments with re-
spect to all three in all of the categories. Therefore, a meeting marked as 
flow-related could contain accomplishments related to flow, value, and/or 
waste. I used a line of sensitising questions, similar to the ones described 
by Nicolini (2012): reading the material while asking if the accomplish-
ments in the accounts produced flow, value, or identified waste, such as:

• Flow: How are the saying and doings ordering upcoming activi-
ties? How are the practitioners discussing and agreeing on what to do 
next? What is said and done to produce sequences of activities?

• Value: How are the sayings and doings producing what to do? 
How are the practitioners discussing and agreeing on what would be 
valuable to do? What is said and done to produce activities that should 
be done?

• Waste: How are the sayings and doings producing conceptions of 
what could be wasteful? How are the practitioners discussing what 
was wasteful? What is said and done to produce realisations of waste?
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The marked accomplishments were then read together to see the patterns 
in the practices and how these affected organising PD work. This clari-
fied the difference between the accomplishments that had been discerned 
in the previous round: that the three categories of practical accomplish-
ments differed with regards to what they produced. To show this, the 
accomplishments were represented as narratives. Narratives of different 
kinds are a well-known method of analysis in ethnographic-based studies 
(Nylén, 2005; Spradley, 1980). Narratives can be used to structure material 
in chronological order and to tell a story based on the empirical material. 
With a narrative analysis, the researcher can pick out pieces of the empiri-
cal material and use them to make a point. Narratives are detailed and ac-
curate; yet because of the high degree of contextualisation, they make gen-
eralisations difficult or impossible. I have used both narratives to string 
together events in the same projects or those that involve the same people 
or follow the implementation process; however, few of them generated 
worthwhile analysis. 

This round also marked the category of waste as clearly different from the 
other two. The practical accomplishments marked as waste-related were 
seldom found in conjunction with the other two, and were often related 
to questions such as: What should we have done differently ex post rath-
er than what could be considered not-desirable to do next. Several of the 
discussions the practitioners themselves identified as waste-related2 were 
about remedying known problems, such as improving the processor-pow-
er of a test-system to make it faster or realising how to fill out a form in an 
IT-system for the purchasing department. This work regarding improve-
ment was course important, however the waste related accomplishments 
lead towards a discussion about the difference between identifying and re-
moving waste. Since the theoretical understanding for waste  as described 
in the literature review was framed as all work that is not value adding, the 
waste-related accomplishments that the discussions that arose with them 
were delimited from the empirical descriptions.  

The remaining two categories - flow and value-related accomplishments 
- were the focus in the third round of zooming in and zooming out. By 
re-reading the accounts of the doings and saying, they were further clus-
tered into what are called patterns of action in the empirical descriptions. 
Most of the accomplishments that had been categorised as either flow 
or value-related were longer and entailed specific parts that contributed 
to producing flow or value. I marked these in the transcribed accounts 
2	 	They	identified	them	as	waste-related	either	by	informing	me	so	or	through	
the naming of the meeting/purpose of gathering. For example, in both departments 
there was ongoing work with continuous improvements. This work was considered 
related to identifying and removing waste in line with Lean.
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with notations and then gathered all exchanges with the same notation; 
these have based the patterns of action in the empirical descriptions. In 
this reading I, similar to Crevani (2011) when analysing how leadership 
is practiced, focused on the constructions produced during the conversa-
tions, on the content of what is discussed and what kind of constructions 
are thereby produced. These were gathered in vignettes (Nylén, 2005). Vi-
gnettes have been used as a method of both analysis and presentation. 
Vignettes are snippets from the empirical material that are chosen to ex-
emplify certain points. In contrast to the narrative, the vignette does not 
tell a story or focus on time and chronology; instead, the focus is put on 
the event itself and how it unfolded. The vignettes were short summarised 
descriptions of what was said and done to illustrate how flow and value 
were produced in detail.

Presentation of Empirical Material
The examples given in the following chapters have been chosen to show 
how the practitioners in the two departments - Cab Development and Ra-
dio Software - worked with organising PD work. Both had implement-
ed Lean and the purpose of the empirical descriptions and quotes is to 
convey how this manifested in everyday product development work. As 
discussed in chapters 2 and 3, knowing-in-practice is used as an analytical 
and epistemological framework to theorise how flow and value are prac-
ticed, and through practising they are part of organising product develop-
ment work. With the onto-epistemological commitment to a world that is 
becoming and where stability over time is accomplished, there is a need to 
present and discuss the empirical material as complex by acknowledging 
the tensions between organising PD work as experienced by the practi-
tioners and as represented by the researcher. 

The presentation of the empirical material, therefore, differs from other 
renditions of Lean in product development. A system of power and proof 
quotes, as seen in Pratt (2008) is used to convey the rich material in a for-
mat that both is able to embrace the equivocal and contradictory in the 
daily work (cf. Nylén, 2005:130), yet is still comprehensible to the read-
er. Longer and shorter examples are presented in the following chapters, 
to which I have given context and interpreted. These are what Pratt calls 
power quotes: a sampling of the material, which brings forward how flow 
is constructed and value formulated in organising PD work. Additional 
proof quotes found in tables are appended in the end, which the interested 
reader can use to further their understanding of what kind of examples I 
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have used when building the upcoming categories of practices and pat-
terns of action. The proof quotes are also selections, based upon previous 
readings of the empirical material. 

Two different labels are used for the sake of clarity: practices and patterns 
of action. Chapters 6 and 7 will each describe two practices, and 7 and 
6 patterns of action. For each practice, a longer transcript is provided; 
this provides both context and content for the practitioners practicing the 
practices. Each practice contains other practices; here, called patterns of 
action. The patterns of action were the smallest identifiable unit found in 
the empirical material. These patterns consist of (often) short exchanges or 
discussions, which produce certain outcomes. For example, the pattern of 
action that explores sequence meant that a short discussion on the order of 
three activities produced alternatives or just one person telling the others 
about a sequence produced one alternative in sequence (which the others 
agreed on by not engaging in discussion). The four practices are described 
as narratives where small episodes with the pattern of action have been 
marked. The practices are built up by the patterns of action together with 
other practices, the use of material artefacts and objects, social relations, 
and so on. 

The transcripts and the vignettes have been written based upon the ac-
counts taken during and after my fieldwork. They are a mixture of verbal 
exchanges, summaries I made, and references to material aspects of the 
encounters that are re-told in the quotes. The format is chosen to convey 
and embrace the equivocal and contradictory in the daily work (cf. Nylén, 
2005:130) by letting several people be heard in the quotes and (hopeful-
ly) conveying differing perspectives and realities. As Nylén (2005) recom-
mended when using a fragmented puzzle (ibid: 130) in the empirical de-
scriptions, a chapter precedes them, which should give a helicopter view 
of the two departments and upon what the practitioners in these depart-
ments were working. 

To the best of my knowledge, all of the verbal exchanges are verbatim 
translations of what was said; however, this has been condensed in order 
to make the material readable. I have also changed some of the specific 
words used by the practitioners in reference to other organisational units, 
projects, test systems, production lines, etc. This should hopefully serve to 
make the transcripts easier to read since it removes the need for compre-
hensive understanding of what the two departments work on and with, in 
order to understand what is said in the quotes. This also serves to keep this 
information from the original accounts confidential. 
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5. empiricAl context

chApter introduction
This chapter provides contextual information to better understand the em-
pirical chapters. Centred on the two development teams and the project 
manager/technical coordinator that I followed, the chapter will provide 
some insight into how the departments were structured and how devel-
opment work was formally organised. The presentations will look slightly 
different since the departments were quite different with regard to size, 
as well as what they did. As I have illustrated in Figure 5.1,depicting the 
organisational hierarchy of the two departments. The curved black line 
illustrates where I have drawn the metaphorical line of what to include 
and not. Even though the line is the same in both charts, what is included 
in the context differs somewhat. The important function of this chapter 
is not to provide a precise comparison between the two departments or 
teams or persons; it is to provide a context for the product development 
work organised. 

Figure 5.1 Illustration of the Principle for What is Included and Excluded from the 
Empirical Context

I have also provided some information on how the departments were 
structured as well as included overviews of the respective Lean implemen-
tations. This is to given a sense of where in the respective R&D Units the 
fieldwork took place and the changes and discussions that were ongoing.
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5.1 development of trucks1

The Cab Development department was part of a company that developed, 
produced, and sold premium, mature products - heavy-duty trucks - made 
by a complex system of more than 20,000 components. The company, here 
called Truck Company, had a long tradition of technological leadership 
and profitability. About 100 projects were going on in parallel in the R&D 
Unit, ranging from minor improvements involving a few components to 
major technological innovations involving most of the 3000-person large 
R&D Unit. The projects were executed by a line organisation in a function-
al matrix (Clark & Fujimoto, 1991).  The line organisation was divided into 
six divisions with different responsibilities: three major divisions: engine, 
power train and cab; and then three smaller ones: the project management 
office and support staff, pre-development projects, and bespoke projects. 
The three major divisions worked together to develop high quality trucks 
that were sold globally. 

The R&D Unit was divided into divisions based upon what was consid-
ered major sub-systems in a truck: Powertrain (engine in chart), Chassis, 
and Cab see Figure 5.2. The Unit was divided as such so that people work-
ing on the same system would belong to the same division, with the divi-
sions then divided in sub-systems yet again. For example, in the Cab divi-
sion there were departments for Cab interior, Cab exterior, Cab software, 
Cab steering, etc. The point with structuring the R&D Unit in this way was 
to ensure that people working on the same sub-systems were kept together 
and could work together on technically improving their sub-system. This 
was a strong structure where people could stay for years within the same 
team and sub-system developing their skills in a certain system or feature 
of the truck. 

1 The information about the department and how they work as presented 
in this chapter has been collected in the following three events: a presentation of 
the department by the department head January 13th 2014, an oral presentation 
including an extensive written description in powerpoint on new and old working 
methods. Presentation and a follow-up discussion held on December 17th2013 and 
on January 15th 2014. I have used this material to write the descriptions presented in 
the sub-chapter Development of Trucks.
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Figure 5.2 Organisational chart of the Truck Company R&D Unit

The product system truck had been designed as a modular system: with 
the major parts being cab, engine and chassis (as per Figure 5.3). This 
meant that each sub-system could be exchanged for a different kind, with-
out disrupting the other parts of the product system. For example, cabs 
with different heights could be mounted on the same chassis. The physical 
interfaces between different sub-systems needed to be kept intact, which 
was one of the more challenging aspects of product development in the 
Truck Company. The modular system also meant that there was a strong 
preference for using those parts that were already in use, instead of sourc-
ing new, different ones. It was considered worth it to put in more devel-
opment time to adapt the sub-system to parts already in use to ensure 
compatibility across different modules, rather than spend less time on de-
velopment and source completely new parts. 

The majority of the development work was conducted in CAD (Computer 
Aided Design) programs, by producing prototypes, and with tests regard-
ing functionality, producibility, and verification. Tests were performed in 
physical rigs as well as through simulations, depending upon the aim with 
the test and how far development had come. Tests were also performed in 
production lines equipped to handle test assemblies: both to verify new 
methods for assembly and to test them physically. There was a perceived 
benefit to using the senses to estimate the feasibility of a new part and 
to get information on parts that had broken; therefore, there were many 
prototypes mocked-up or built and if truck parts broke on trucks already 
rolling, these were sent back to the R&D Unit for examination. 
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Figure 5.3 Main three parts of the system Truck

As aforementioned, there were many development projects in the R&D 
Unit, most were complex development project. As the organisation was 
structured according to the product system, projects would involve people 
from organisationally separate teams, often covering several teams, which 
did not really work together as a project team. Instead, the teams in the 
organisational structure would deliver certain packages of development 
work to the project as decided by the project manager (in discussion with 
both development engineers and managers). 

The Cab Development department can be seen as part of two organisa-
tions within the same R&D Unit: first, the department was a department 
within the Cab division. This was shown in the organisational charts over 
the R&D Unit and the managers reported found their managers within this 
structure. Secondly, the department was also part of the “after-market” 
organisation. This organisation was a number of different departments 
and teams found in various divisions, yet that were all working with de-
velopment in the same phase of the truck lifecycle: namely development 
implemented on trucks already in production. 

The department encompassed four/five different teams: one “quick fix” 
team, one team for handling the development of production tools, one de-
velopment team to manage design changes in Brazil, two project managers 
working primarily with software-related projects, and one development 
team (or group) responsible for the “after-market” development. This was 
the Cab Development team I followed. The team consisted of seven de-
velopment engineers, two project managers, and one team manager. They 
worked closely with a purchaser. 
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The project managers were responsible for the projects in the team. To 
a large extent, their job entailed planning, holding, and following-up on 
different kinds of meetings, coordinating the development work and other 
tasks, and thinking about what steps were ahead of them, what could go 
wrong and how to avoid any problems. As responsible, they also sched-
uled meetings, organised workshops, planned phase changes, etc. 

The development engineers were responsible for the engineering work in 
the projects. Their days were filled with CAD (Computer Aided Design), 
production databases, rounds to the workshop, and test production line, 
prototypes, and thinking about cabs. They spent most of their days work-
ing on their own assignments; even if they were social and discussed their 
work; most of the engineering tasks were performed in solitude. 

In the empirical material, I will sometimes refer to the members of the depart-
ment; this is used to signify the members of the development team, their 
manager, and the development team in Brazil. Other times I will refer to 
the members of the development team: the members of the team located in 
the same geographical spot. The development team had up until recently 
informally been divided in two teams. 

The “after-market” development organisation, dispersed throughout the 
R&D Unit, was tasked with fixing problem on trucks that were already in 
production and already rolling around the world. They received informa-
tion from the field quality department on current problems “on the roads” 
or in production. They worked together with development engineers from 
this department to amend the problems with which they were tasked and 
to keep the trucks rolling without any hitches. 

To understand under which circumstances and with which restrictions de-
velopment work was organised in the Cab Development department, the 
formal milestones in development project and in the coordination of the 
team will be presented here. In addition, the new methods for organising 
that had been added with the latest Lean implementation will be shortly 
presented as well.

Development Projects
The members of the Cab Development department were highly involved 
in all steps and in all levels of the projects they worked on. The department 
had its own project managers. They represented about a fourth of the total 
number of people in the department. The project managers lead the proj-
ect; they would put together a project team based on what expertise they 
thought they would need. 
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The projects were initiated from the Field Quality department (FQ depart-
ment). The engineers working in the FQ department were the middleman 
between the R&D-unit’s departments and teams working with After-mar-
ket development and the rest of the world. The FQ-department were the 
ones responsible for taking in information about the trucks that were on 
the roads, evaluate this information and then see if there were any prob-
lems with the different trucks that needed to be taken care of by someone 
at the Truck Company. If the engineers at the FQ department evaluated a 
problem as needing design changes on the truck cab, then a request was 
sent to the Cab Development department. 

The request was sent electronically, through a specialised IT-system that 
handled this kind of projects. The FQ engineers would gather all the infor-
mation they had on a specific problem; write a description of the problem, 
what information they had been provided from the workshops or drivers, 
and if possible pictures in the IT-system. The project managers and the 
department manager from the Cab Development department would use 
the information provided in the IT-system to decide if and when to take 
on new projects. 

Initiating a new project was not just accepting or opening a new project 
based on the suggested problems in the IT-system. There were several 
decisions that the project managers from the Cab Development depart-
ment took together with the engineers in the FQ-department. The process 
to initiate a new project was quite organic in the Cab Development de-
partment. The department’s manager and project managers would make 
sure that they were up to date on the information logged in the IT-system, 
they would keep in contact with the FQ-engineers regarding information 
coming from the field and they would evaluate the departments current 
projects to determine if and when they could take on new projects. When-
ever they realised that there was a situation where the urgency of the prob-
lem in the IT-system, the information provided and the availability of a 
project manager aligned a new project was initiated. This meant that if 
it was an urgent problem (graded on a six-grade scale by how severe the 
consequences on the truck was) the department required less information 
and maybe created available resources by pausing other projects. If the 
problem was less urgent (or not at all urgent) it could wait until other 
projects were finished or until more information had been gathered by 
the FQ-engineers. To align these three aspects the people in the FQ- and 
the Cab Development department would discuss what was logged in the 
IT-system at various meetings and send posts in the system back and forth 
between them.
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Once a project had been initiated the project manager has a routine for 
how to manage the project. This routine was based on a meeting struc-
ture and a checklist called the “38-point list”. The meeting structure was a 
pulse-system (see Sebestyén, 2009 & 2011) where the project team, put to-
gether by the project manager, should meet in regular intervals to discuss 
project activities and progress. How often was dictated by the grade of ur-
gency and what phase the project was in according to the project process, 
see figure 5.4. Each of the six grades of urgency had a recommendation for 
how often project team meetings should be held, ranging from once every 
day (highest urgency) to once every month (lowest urgency). The project 
managers adhered to these intervals for the first phases of the project, but 
as the project moved into the last phases (end of verification and imple-
mentation) the frequency went down and became more need-based then 
on a strict interval. 

Figure 5.4 below shows the phases in the project process used by the Truck 
Company and thereby the Cab Development department. They were used 
in the IT-system and as a formal process, where projects were moved from 
one phase to another to keep track of how they were going. The first and 
last phase, Info and Termination were not part of the project managers’ 
daily work even if they were formal phases in the process. The info-phase 
was the phase problems entered into the IT-system by the FQ-department 
received and the termination phase was a phase projects that were finished 
were put in, in other words it was not really used. 

Figure 5.4 Principal Drawing of the Cab Development Department’s Development 
Process

Besides the project team meetings structured in the pulse-system, there 
was a structure of meetings to report on the projects outside the project 
team. This structure of meetings was based on a weekly meeting called 
the FQ-meeting. The FQ-meeting was a one-hour meeting where all the 
project managers in the Cab Development department reported on their 
projects’ progress, the FQ-engineers and the department manager listened 
in and came with input, and this is where the projects formally changed 
phases. The meeting was one hour long and all six project managers had 
a time slot to update all of their projects that were scheduled for an up-
date. Phase changes were recommended by the project managers at the 
FQ-meeting and then marked in the IT-system. As this procedure was tied 
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to being able to track projects in the IT-system and between project manag-
ers rather than to budgets2 the decisions were based on how far the project 
manager reported the project had progressed in relation to the 38-point 
list. The FQ-meeting was structured according to information found in the 
IT-system. All ongoing projects were logged there. Part of these logs was 
a status report, written by the project manager before the FQ-meeting, as 
well as a date for the next scheduled update. The dates were set based on 
the urgency level; the frequencies were the same as for the project meet-
ings. This meant that each project manager did have to report on all his/
her projects each week, only the ones that the previously been given that 
particular week as a next update.  

The FQ-meeting had a couple of different pre-meetings that were often 
longer and focused on discussing complicated problems, both ones that 
were not yet packages into projects and those that were. The same clientele 
as the FQ-meeting attended these meetings. In difference to the FQ-meet-
ing, which was relatively short, these were longer and focused on discus-
sion and problem solving. Besides going through the particularly compli-
cated problems the Cab Development department were working on, the 
pre-meetings served as a place to discuss what the FQ-engineers thoughts 
might be incoming project based on raw-data from the workshops on all 
problems they had encountered on the trucks in the past three months. 
This raw data was used to make qualitative projections on what was more 
likely to be problems that needed production or design changes and which 
were due to reasons outside the responsibility of the Truck Company. 

Lastly, the projects were closed in both a pulse meeting and an FQ-meet-
ing, first pulse then FQ. 

The project manager put together the activities that needed to be complet-
ed in a project with help from the project team; this task was governed by 
the 38-point list. This list was a collection of activities that would be need-
ed in more or less all projects for which the department’s project managers 
were responsible. The list had been put together over time and consisted 
of both development activities as well as checkpoints. As an example, the 
first 9 points are tabularised here in Figure 5.5, they are found between 
decision point 1 and 2; the pre-study phase of the project (see Figure 5.4). 
As the list shows there is a range of checkpoints in the pre-study phase, 
they differ with regards to what kind of work they require (setting up a 
meeting vs. identifying root cause), if they indicate completion of a task 
(ECO (Engineering Change Order) created or root cause identified) or if 
they indicate what needs to be done (analysis of solution). This list and 
2  In a classical stage-gate-process (Cooper, 1990) proceeding through a gate 
to a new phase should be tied to the project’s budget.
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the 38 checkpoints it contained did however summarise the 38 things that 
needed to be done in almost every development project lead by a project 
manager in the Cab Development department. Therefore, it was used as 
a blueprint for making schedules and plans for the different projects. The 
project managers in the Cab Development department also used this list as 
a structure for organising all the specific tasks in a project. 

Figure 5.5 the First Nine Points in the 38-point List

No Checkpoint
1 Start-up meeting
2 ECO created in relevant 

system
3 Root Cause identified
4 Service solution
5 Alternative solutions 

identified
6 Analysis of solution
7 Planning of aftermarket 

activities
8 Initiate supplier recovery
9 Planning for next phase 

 

The project managers in the Cab Development department also used this 
list as a structure for organising all the specific tasks in a project. Based on 
the checkpoints in each phase a nested numbered list with activities was 
built, which showed what activities were planned, ongoing and complet-
ed. Below, in Figure 5.6 there is an example of such an email rendered by 
me to keep certain information confidential. Agendas such as this one was 
found in the outlook calendar booking for each project pulse meeting. The 
project manager used this for himself, to make sure the team were on top 
of all their assignments in the project, and as a basis for structuring the 
pulse meetings with the project team. As soon as one pulse meeting had 
been held, the agenda was copied into the next meeting and subsequently 
updated throughout the weeks up until the next meeting was held. The 
project team would both email and speak directly (or over phone) to the 
project manager about the project and he would then update the agenda 
with new information as it came in. 
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Figure 5.6 a Typical Meeting Agenda written by the Project Manager. To maintain 
confidentiality on the project content, I have altered all content.    

Coordination Outside the Projects
As the people working in the Cab Development department were involved 
in many different projects and not all in the same ones they needed to coor-
dinate work within the department and the teams on top of coordinating 
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work in the projects. They coordinated both through informal conversa-
tions throughout the day and through formalised meetings, the main be-
ing the daily KI/VP (Knowledge Innovation/Visual Planning). 

In the daily KI/VP meetings the members of the department would meet 
every morning at the same time to have a short communal update on what 
everyone was working on. This daily routine was part of everyday life in 
the department; it was an update meeting held on every level of the R&D 
unit. The team in this study held two KI/VP every morning, for the major-
ity of the data collection they had chosen to structure the 11-person team 
into two smaller groups. Each group consisted of one project manager and 
three or four development engineers working on those projects managed 
by that project manager. The group manager would attend both KI/VP 
meetings. 

Figure 5.7 illustration of the VP board in the Cab Development department

These 10-minute meetings were at a glance highly structured routines; 
each person attending had prepared their schedule beforehand and report-
ed on it shortly at the meeting. First, everyone was tasked with having a 
printout of their outlook calendar taped to a communal whiteboard ded-
icated to KI/VP, as seen in figure 5.7. Each person had a column of print-
outs; the main printout showed the current week and often a preliminary 
plan for the week after was taped above. In the bottom there was a list with 
“to do’s” with corresponding deadlines for each individual. Every day, 
before the KI/VP everyone had to have updated their printout showing 
if they had completed the work scheduled the day before. If the day was 
completed they made one diagonal line across the day (see e.g. to the far 
left in the figure). If the day had not gone as planned, for whatever reason, 
either the whole day or the specific activities that had not been completed 
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were crossed over (see e.g. the second left calendars in the figure where 
whole days are crossed over). Each task on the “to do list” was marked 
as they were finished and served to provide both the individual and the 
team with the possibility to easily see what deliverables of everyone on 
the team. This list had been added to the KI/VP board because most of 
the work he development engineers did spanned over several weeks or 
sometimes months, and they did not work only on one thing at a time. This 
meant that even though the schedule was kept, it did not indicate if the de-
liverable was completed or not, and this was made visible in the “to do’s”. 
A deliverable was something that was to be delivered to someone else in a 
development project, e.g. finished drawings, an updated status, a lab test, 
a trail assembly, etc. The development engineers and the project managers 
filled their “to do’s” themselves, mainly based on what was decided at the 
project pulse meetings. 

The preparations aside, the meeting itself followed the same procedure 
every time. Everyone said something about the day before, good/bad and 
if they had completed anything on the “to do”. The project managers were 
informal leaders of the meeting, asking questions and for clarifications. 
More often than not, the meeting was a mixture of very short reports and 
lengthy discussions regarding specific problems or actions. The project 
managers would ask how certain activities had gone or report on their 
projects so that the rest of the attendees got that specific information. The 
development engineers raised questions they had, both about technical 
and organisational difficulties. The KI/VP was, despite the highly struc-
tured format, normally a relaxed gathering where the team had time to 
small talk a bit. When the meetings were finished the whole group would 
go for coffee together and continue on the topics from the meeting if fur-
ther discussion was necessary. 

Both the KI/VP meetings and all the different types of meetings held in 
connection to the projects were part of everyday organisational life in the 
Cab Development team. While I was there I found participated in between 
one and six meetings per day, usually around three while following the 
project manager. Besides the very short KI/VP meeting, most were sched-
uled to be between 30 and 60 minutes depending on the topic. Since the 
department was located a three-hour drive from the main company site, 
most meetings that involved outside participants were held over phone 
in small conference rooms. The sheer amount of time spent in and around 
these meetings fronted them as important parts of the product develop-
ment work in the Cab Development team.
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New Working Methods in the Cab Development 
Team

On top of the structures for keeping track of the development projects 
through initiation, development work and closure and for keeping track 
of what the department’s members were doing, the department was part 
of an R&D unit wide initiative to reduce the total lead time for getting an 
after-market solution out to the market/workshops/production-lines. 

This initiative was a combination of reinforcing structures introduced in 
the past and adding on a few ways of thinking with the goal to improve 
how the people working with after-market approached their assignments 
and managed their time. There were, however, three specific things with-
in the initiative that during my fieldwork became especially important to 
the members of the team and the project manager I followed. In line with 
keeping this chapter close to their everyday work, I will describe these 
things here so that they are understood as they come up as parts of organ-
ising the product development work in the Cab Development department. 
These were the MasterPlan 200 (MP200), the Root Cause Analysis (RCA), 
and the Go/No Go decision. 

MP200
MasterPlan 200 or MP200 was a template that showed how to plan af-
ter-market development projects so that they did not take more than 200 
days to complete, provided the plan was followed. This plan visualised 
how the people in the Cab Development department could plan and exe-
cute their projects so that they would fall within the new timeframe of 200 
days from opening to closing a project (in the specialised IT-system). As a 
point of comparison, the current mean time for a project was a little over 
500 days. 

However, the MP200 was not just a template, it was also the commonly 
used name for the change initiative of which it was a part. One of the main 
reasons for this, at least in the Cab Development department, seemed to 
be that the members of the department found it difficult to grasp how they 
should accomplish this goal. Therefore, they discussed this specific part 
of the change initiative often. On several occasions, they did voice that 
they felt that 200 days for completing a project was unattainable and not 
realistic. This also spurred discussions on how they as a team and in the 
department could relate to this number and what they should aspire to 
achieve. In contrast, the specific details of the plan such as length of dif-
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ferent phases were not discussed. The issue seemed to be with the idea 
communicated in the suggestion that the development projects run by the 
team could be completed in 200 days. 

This meant that MP200 became part of the everyday work in the depart-
ment and in the team not because of the template itself, but because of 
what it symbolised. Reducing the total number of days, a project was open 
to 200 became a strong focus in the team I followed and that to reach this 
goal (if it was reachable at all) they needed to change their mindset. 

Root Cause Analysis
The Root Cause Analysis or RCA was a method for investigating the root 
cause of a problem. An RCA should be performed in the beginning of ev-
ery project to determine the root cause(s) of each problem that lead to the 
opening of the project. Finding the root cause was presented as a different 
way of approaching problem-solving, where the project team should not 
go with the first solution they thought of and then test different one se-
quentially until they found one that worked. Instead they should look at 
the problem as presented by the FQ-department and together find what 
caused the problem and fix that cause (if financially viable). 

This affected the first weeks of a project, as the project team were tasked 
with first addressing the problem short-term (if the problem was that se-
vere, it needed a short-term solution) and then conducts the RCA to de-
cide if further action was needed. Before the change initiative commonly 
known as MP200, once a project was opened the goal was always to find a 
long-term solution through e.g. design changes. 

The method of RCA was a problem-solving methodology, where the ones 
using the method should follow a series of steps for structured problem 
solving. These steps included: 

1. Formulating a detailed problem description including contextual 
information on when/where/how often the problem occurred

2. Gathering possible causes for this problem appearing as de-
scribed, gathering causes from different angles

3. Clustering the possible causes in a tree-structure according to 
what the participants in the RCA found to be valuable clusters during 
the analysis

4. Evaluating possible causes as: actual cause/refuted cause/fur-
ther investigation needed. Evaluation was made based on based on 
what was known on the sub-system/truck where the problem oc-
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curred and with a strong focus on what could be proven as actual/
refuted based on for example previous test-results or the designs of 
the sub-system.  

5. If causes were deemed as needing further investigation the cause 
would be assigned to someone, to conduct the investigation

6. Once all possible causes were evaluated as actual/refuted the 
actual causes were used to decide if the problem was (economically) 
worth fixing by addressing the root causes. 

This method was tested during my fieldwork and was one of the more 
visible parts of the change initiative. The method included a proposed set-
up where the whole project team should sit down together to perform the 
RCA using different coloured sticky notes and a whiteboard. As it was part 
of the beginning of projects, it was one of the first major changes the people 
in the team encountered; it was also an addition to the previous structures, 
in contrast to a replacement. This had the effect that the Cab Development 
team tried the RCA method several times during my fieldwork and dis-
cussed it on several occasions: both at meetings and in informal settings. 

The RCA became part of everyday product development work mainly 
because it was a visible and because it was a big addition to the project 
process. As several Cab Development team members explained, this was 
supposed to replace their previous process of finding causes for problems; 
it was a structured way of applying their engineering knowledge. Howev-
er, the previous process had been more organic and a less visible, relying 
on the project team members knowing their work and understanding the 
problem, and repeating this organic approach if a supposed solution did 
not work as expected. The addition of the RCA was both welcome and re-
ceived with slight scepticism: the Cab Development team said that they re-
alised that it was a good way of finding causes for problems and for them 
to evaluate and compare these causes; they were slightly sceptical because 
they felt it did not cater to their needs. Some of the development engi-
neers said that the RCA put too much focus on material evidence instead 
of relying upon the knowledge of the engineers. The project managers said 
the method focused upon the project team being in the same room, which 
was often not possible with the geographically distributed project teams. 
The Cab Development team made adaptations of the RCA to address these 
concerns, through actively working with including the method everyday. 
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Go/No Go Decision
After the RCA was completed, a Go/No Go decision should be formally 
made to decide whether the project should continue once the root cause 
had been established. Besides the RCA, this was a second new addition 
to the project process. The idea behind instilling this decision was to let 
the project teams’ assess the cause(s) of a problem within the frames of a 
project before deciding upon how it should end. By opening a project, a 
project manager and a project team was formed and they could work on 
both a short-term solution and the RCA. Based upon the result from the 
RCA, they could then propose to end/continue the project. 

The decision itself was supposed to be taken in a decision forum held 
once per month. Prior to bringing a project to this forum, the project team 
should have the results from the RCA along with an estimation on what 
it would cost to permanently amend the cause(s), as well as what kind 
of benefits this permanent solution would encompass with regard to cost 
and quality (for example, cheaper to produce or better life-cycle cost due 
to fewer replacements). This was all gathered in a Go/No Go document: 
a form where all necessary information was completed, along with a rec-
ommendation from the project manager. This completed form was then 
presented at the forum. 

During the time of the fieldwork, the Go/No Go decision was not yet a 
part of everyday product development work in the same way as MP200 
and the RCA. This was the case mainly because only a few projects went 
through the decision process while I was there. The decision and the form 
were discussed on a few occasions, which was beginning to be a more vis-
ible part of the project process by the time my fieldwork ended. As it was 
a major change to the project process, the Cab Development team already 
began discussing the decision before it was in use: for example, it was add-
ed as a “gate” to the project whiteboard. This whiteboard showed all open 
projects and in which phase they were.
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5.2 development of rAdio 
softwAre3 

The Radio Software department was part of a company that developed 
and manufactured complex telecommunications systems: software sys-
tems, radio base stations, and other equipment needed to set up and run 
telecommunications. As the company catered to clients that needed tele-
communications of different kinds, they developed and kept compatibility 
across the different systems that were operational throughout the world: 
2G, 3G, and 4G4. Each system had its own R&D unit, which meant that 
company had three separate units working upon different software-sys-
tems. In addition, the company had one unit working with hardware for 
all three systems. 

The R&D Unit LMR (LTE and multi-standard radio) was responsible for 
4G development5. The Radio Software department was one out of six 
working on the LTE and multi-standard radio (LMR): Figure 5.8 shows the 
three main ones. The R&D Unit LMR was structured into functionalities 
based upon how the software worked, and each part developed one piece 
of the system. This was to keep people working together on the same type 
of software and in order to draw synergies from technological develop-
ment within each part. 

3 The information about the department and how they work as presented in 
this chapter has been collected in the following events: a presentation of the de-
partment by a department contact person head January 8th and 9th 2014, an oral 
presentation on January 27th 2014. All three events included presentational material. I 
have used this to write the descriptions presented in the sub-chapter Development of 
Radio Software.
4  Today (2018) 5G is coming as a commercial system, but at the time of the 
data collection it was not yet for sale.
5	 	LTE	and	4G	are	a	bit	simplified	abbreviations	for	the	same	thing.	LTE	(Long	
Term Evolution) is a common name for wireless communication that is partly based 
upon 3G technology, whereas 4G is a common name used for the standard for wire-
less	communication	that	succeeded	3G	and	which	is	defined	by	how	much	and	the	
way	in	which	it	can	transfer.	An	easy-to-understand	difference	between	3G	and	4G	
is	that	in	4G	voice	calls	are	translated	to	digital	traffic	when	sent	between	two	mobile	
phones, and it is not in 3G.
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Figure 5.8 Organisational chart of the ICT Company R&D Unit for 4G

The three parts in the organisational chart: antenna, remote radio unit, and 
baseband correspond to different parts of the telecommunications system. 
Although they represent pieces in complex software, they can still be sig-
nified by the hardware parts in which the software is loaded. This phys-
ical system has been illustrated in Figure 5.9, which shows a radio access 
network (RAN), connected to the evolved packet core under the dotted line. 
The RAN is the wireless system in which telecommunication over the 4G 
network takes place. Within the RAN, users’ equipment (UE e.g. cell phones) 
communicates through a number of nodes (called eNodeB). A node or a 
radio base station is comprised of an antenna, a baseband unit (called base 
transceiver station in figure), and a remote radio unit (called remote radio 
head/unit in figure); all three are connected through wires. These nodes 
make up the system through which different devices keep in contact with 
each other. If a UE wants to access, for example, the internet, then the com-
munication is transmitted to the core network (evolved packet core). There 
were separate network controller stations in previous network structures, 
which connected the nodes via cable. The need for this had been eliminat-
ed with the node standard: eNodeB. 

The radio base stations developed by the ICT Company were complex, 
especially the software that they contained. This description aims to pro-
vide an overview of how the different parts: antenna, remote radio unit, 
and baseband are connected. The antenna and the remote radio unit are 
located next to each other in Figure 5.9; they collect and transmit wave 
or digital signals from/to the UE’s and between towers. The signals are 
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then sent to the baseband unit from the antenna, via the remote radio unit. 
The baseband unit is responsible for transmission in the physical network 
(i.e. cables), which translates digital signals for transmission over a low 
frequency range. The digital signals come from the remote radio unit. The 
description is not supposed to be exhaustive, yet it gives a general idea of 
what the different parts do, so the purpose of the code written in the stud-
ied Radio Software department is generally understood. 

Figure 5.9 The main parts of the Radio Access Network for 4G

The Radio Software department developed software for the remote radio 
unit. This software both controlled the unit and the antenna as well as 
translated the signals back and forth between digital and waves. The soft-
ware handled various tasks such as monitoring temperature in the unit, 
alignment of the antenna, simultaneous handling of many different UE’s 
signals, communication with other nodes and the baseband unit, and so 
on. This was done in different branches of the software code structure. The 
resulting software was easy to understand and manipulate in some as-
pects and very difficult in others, thus, requiring the expertise only a few 
in the whole company had. As with any software, this made testing one of 
the primary tasks of development. 

As can be seen in the organisational chart in Figure 5.7, the Radio Soft-
ware department encompassed several development teams divided into 
groups of two. Each group shared a manager responsible for their long-
term development. The teams had the same basic set-up in which three 
competencies were covered: design, system, and test. Each team also had a 
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specialty: for example, antenna control or uplink/downlink functionality. 
One of these teams was the Radio Software team, which I followed. The 
team consisted of seven software development engineers and a team mas-
ter. About halfway through the fieldwork, the team temporarily had two 
team masters in parallel. They switched and worked in parallel during a 
transition period. The team worked closely with a technical coordinator: 
who was responsible for the technical side of the project management. 

The technical coordinator was responsible for helping the development 
teams in their work by being a linking pin between them and the proj-
ect managers responsible for the projects. They were the ones that helped 
the teams sorting between their assignments, ensured that technical de-
velopment and testing was on track, otherwise scheduled and attended 
meetings held by others, planned progress for the teams, coordinated, who 
would do what, and so on. To a large extent, their job entailed knowing 
what was going on in the projects, in the teams, and in the organisation. As 
a technical complement to the project managers, the technical coordinators 
had insight into both the teams and the rest of the organisation. Their job 
entailed thinking about how to use these insights to facilitate the develop-
ment work as much as possible. 

The development engineers were responsible for the software engineering 
in the different projects. Their days were filled with code, test systems, test 
reports, a few meetings on how tests had gone, and thinking about radios. 
They spent most of their days working on their own assignments and, even 
if they did sometimes collaborate, they often discussed problems they had 
encountered, and were sociable. Most of their software engineering work 
was performed alone. 

In the empirical description, I will sometimes refer to the members of the 
department; this is to signify the members of the Remote Radio Unit, all the 
development teams, and the technical coordinators working with them. 
The project managers were located further up in the organisational chart, 
so they were technically not a part of the department. I will sometimes 
refer to the Radio Software team; this refers to the team that I followed. 

Radio Software development was primarily contained to the department, 
yet they were part of the R&D Unit’s mission to develop radio nodes for a 
functioning telecommunications system. They received their assignments 
for this from a corporate “product owner” unit: an organisational unit with 
the sole purpose of being responsible for the products and services sold by 
the company. 
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To understand under which circumstances and with which restrictions de-
velopment work was organised in the Radio Software department, the for-
mal milestones in development and coordinating the development teams 
will be presented here. In addition, the effects of the Lean implementation 
will be addressed as well.

Development Programs 
The Radio Software department worked in development programs or 
streams, together with the other departments developing parts for the 
LTE system. In these streams, the Radio Software department had their 
own projects. These projects were packages of functionality that should 
be available at a certain time and place. This meant the teams in the Radio 
Software department worked with development projects with a project 
manager that was available to manage the specific packages of functional-
ity. For clarity, I will refer to the packages of functionality as projects and to 
the responsible person as the project manager even though this language 
was not primarily used in the department. 

To coordinate the interface between the project manager and the devel-
opment teams, the role of technical coordinator had been installed. The 
technical coordinator helped the project manager set a principal order of 
development and divide the assignments between the teams. They would 
help the development teams’ structure their work and help prioritise be-
tween assignments, as well as assist the project managers to understand 
the technicalities of the project and what was and what not possible to do 
based upon this. There were 10 technical coordinators in the department 
at the time of the study: all with experience working within the Radio Soft-
ware itself and how the software was developed. Even though these roles 
were not on the team, they were closely related to them. 

The project process mirrored the department’s idea about development 
programs; it was a process less governed by formal decisions and more by 
picturing the general parts of development work and how these should re-
late to each other on a timeline (see Figure 5.10). The different boxes repre-
sent the more general development steps (idea generation, development, 
system compatibility, delivery, and system legacy) including five decision 
gates. On the top, continuous integration is marked as its own box to show 
that the department wanted new code to be continuously added to the 
software in order to avoid big “dumps” of code, which often resulted in 
critically failed test runs and problems that were difficult to find and fix. 
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All of the work in the different boxes was performed by the teams in the 
Radio Software department, which was why they were put together to 
cover the system, design, and test competences. 

When a project was initiated, the product owner created a list of assign-
ments, which was called the backlog. This list contained everything that 
needed to be done in order for the project to be completed. The technical 
coordinator could then give the development teams assignments to do. 
During the course of a project, assignments could be added or removed if 
needed. The backlog was formulated to show what the finished software 
in the radio unit should be capable of, rather than specifying what work 
was needed. 

Figure 5.10 Principal drawing of the LTE product development process

Updates of different kinds were organised in order to keep track and co-
ordinate work within these projects. These were based upon a general 
structure of pulse-meetings and frequent stand-up meetings; they were 
however always tailored to fit what the project manager and technical co-
ordinator considered appropriate for the project. At the time of the field-
work, the Radio Software department was involved in one large package 
of functionality, and five smaller ones connected to the big package. 

The large package was to build a new radio unit (Radio X) and the five 
smaller packages were based upon this new radio unit (Radio X.1 to Ra-
dio X.5). All six projects were developed for specific clients and tailored to 
meet their concrete needs: for example, one of the smaller projects was for 
one customer that needed radio units based upon the improved software, 
but only for a specific bandwidth. The new radio unit Radio X would how-
ever need to work on all available bandwidths. 
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Due to the current set-up of projects in the Radio Software department, 
two different kind of updates were held once per week or once every two 
weeks: a pulse-meeting and a big picture meeting. At the pulse meeting, 
which was led by the project manager, everyone involved in the large proj-
ect, e.g. Radio X, would come to get a general update on the development 
work and the test systems used in the development. This meeting was 
needed to facilitate providing information and to raise problems that might 
concern others involved. During this meeting, several of the smaller proj-
ects were also inadvertently discussed. The pulse-meeting had an agenda 
based upon what was on the whiteboard: a plan for the project called the 
project anatomy, a list of current impediments, a chart that showed how 
many assignments in the project were completed called the “burn-down” 
chart, and some statistics of the tests. During the pulse-meetings, the proj-
ect manager would go through all of these items on the whiteboard and 
provide the listeners with other information that had been gathered in the 
past week. 

The big picture meeting was a smaller gathering held by the technical 
coordinator, which served the purpose of planning ahead. The technical 
coordinator met with a few of the team leaders from the Radio Software 
department and with some of the test managers as well. In this big picture 
meeting, the participants discussed all six inter-connected projects with 
a clear aim of finding possible problems and synergies. To do this, they 
needed fewer people involved; therefore, the meeting was kept small. The 
team leaders that attended were from those teams that were essential to 
development of Radio X. 

For the teams in the Radio Software department, a project ended when 
they had completed all of their assignments and moved on with other as-
signments in other programs. The package of functionality was finished 
and could move onto the last step before shipment: full RAN testing. In 
RAN testing, the node, containing the radio unit, was tested in a system 
environment, along with the other parts of a functioning telecommunica-
tions system. 

In addition to this, there were at times different short stand-up meetings 
to discuss specific issues. During the time of the fieldwork, there was a 
special group appointed by the technical coordinator and project manager 
to work on node tests: i.e. tests run on the whole node, combining all of the 
different subsystems. As the node tests were not going as planned, the de-
velopment engineers, technical coordinator, and project manager involved 
had frequent updates to inform each other on new developments and to 
coordinate node tests between the large and smaller projects.
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Coordination Outside the Development Programs
The people in the Radio Software department needed to coordinate their 
work outside of the realm of the development projects to a certain extent. 
Even if their work was part of the development programs, they were in 
need of coordinating the concrete development work among them. This 
was accomplished both in informal conversations throughout the day 
and through formalised meetings. These formalised meetings followed a 
scrum-based method for structuring work. 

This was introduced in the department’s development teams in 2012. As 
a first step, the teams had been re-arranged into the current set-up where 
each team had system, design, and test competence. The department had 
agreed upon a common three-week pace meaning that every three weeks, 
the teams should be able to share their progress on their assignments. As 
the pace was part of a scrum-based method for planning, some of the de-
partment’s teams worked with scrum (taking on assignments they could 
finish within the three-week period and having activities, such as sprint 
planning, sprint retros, daily scrums, and so on). Others worked with a 
kan-ban system6. All teams, both those using scrum and those using kan-
ban, worked with whiteboards to plan their work. An example of a scrum 
board is shown in Figure 5.11. 

Figure 5.11 Principal Drawing of the Planning Board used by the Radio Software 
department

6 	A	more	general	tracking	of	what	the	team	had	finished,	were	currently	
working on, and had in their backlog/queue
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Effectively, all teams had short update meetings every morning where they 
told each other what they were going to work on during the day, wheth-
er they had any impediments, and if there was any other information to 
share. As part of a structured scrum cycle, these meetings were prepared 
during a planning session in which the team would decide which user 
stories to work on for the coming three weeks: i.e. which specific assign-
ments included in the different projects. These user stories were broken 
down into even smaller tasks, which would typically only take a day or 
two to complete. The tasks were written down on notes and these notes 
were moved around on the whiteboard during the daily updates to in-
dicate if they were in the “sprint backlog”, “in progress” or “done” (see 
Figure 5.11). After the three-week sprint was finished, the team would sit 
down and evaluate their work and results in a team retrospective (retro). 

Even though the daily updates were highly structured, they were usual-
ly quite relaxed meetings where the development team members went 
through their plans for the day, interrupted each other, came with opinions, 
and asked their managers questions. The daily update was structured so 
that each person stepped up to the whiteboard and said something about 
what they were going to do. If they had completed a task the day before, 
they would move that note from “in progress” to “done”. If they began a 
new task, it was moved from “sprint backlog” to “in progress”. They also 
indicated who was working on what by moving magnets with names on 
them to the relevant assignments. This meant that anyone could walk up 
to the whiteboard and quickly see who was working on what. 

Both the daily update meetings and all the different meetings held within 
the projects were part of everyday organisational life at the Radio Software 
department as well. While I was there, I witnessed the technical coordina-
tor often having more meetings than he could muster; some days, we had 
back-to-back meetings more or less from the beginning to the end of the 
working day. The technical coordinator was in an especially exposed role, 
as he was responsible for coordinating, and needed much information to 
do so intelligibly. Most meetings were between 30 and 90 minutes depend-
ing upon the topic and the format; several of the meetings I attended with 
the coordinator were more workshops, or just scheduled times to discuss 
something because it needed to be discussed. Since the Radio Software 
department was housed in three different buildings, we spent a lot of time 
on foot, walking between conference rooms, floors, and buildings. Both 
the number of meetings and that most of them seemed to be productive 
discussions, fronted them as important parts of the product development 
work in the Radio Software department.
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Documenting and Testing Radio Software
As software is intangible by nature, any software development includes 
not only writing software, but also documenting it and testing it. Docu-
mentation and tests are performed in relation to most development work; 
in software development, it is an intrinsic part of the work because it often 
is the only way to understand and verify what has been done. Basic docu-
mentation and several different types of tests are needed to materialise the 
code and the functionality it represents. 

Documenting software was done primarily in two ways: first, visually in 
architectures showing how different parts of code and hardware connect 
and communicate; second, in written documents detailing both the logic 
of the code and any specific information that might be needed to change 
or update the code. The documentation had a similar purpose as that of a 
user’s manual. 

In the Radio Software department, testing was done in several different 
so-called test environments: each with its own specific purpose. Three test 
environments were important: in the first environment (test system 1), 
new code was added to a functioning version of the whole software and 
a number of functional tests were run regularly. This environment could 
wean out problems within the software itself, such as clashes between dif-
ferent branches of the software, failures in the new code, infinite loops, or 
other unforeseen effects in other parts of the software. 

In the second environment (test system 2), the software was tested against 
a simulated hardware, which could test a number of functionalities in ide-
al or non-ideal states with simulated hardware components. This environ-
ment was used to find problems in the software once it was put to use. The 
types of problems were similar, yet would occur during different types 
of simulations instead of when the software was tested without actually 
being run. 

In the third environment (test system 3), the software was tested against 
real hardware that was set-up in test positions. In contrast to the other two 
environments, this was a physical room where up to 12 nodes could be 
built up with various hardware. This environment was more used than the 
second one, which was skipped when possible to save time. The environ-
ment still tested in ideal settings, given that the user equipment was still 
simulated traffic, yet it was possible to set up real hardware: both hard-
ware that was under development or established hardware that was in 
production.
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New Working Methods in the Radio Software 
Department

On a high-management level, the Lean implementation was referred to as 
the “E2E flow”. On lower management levels, the implementation did not 
have a specific name, yet the introduction of so-called “end –to-end flows” 
had implicit effects on how the members of the Radio Software department 
worked. The corporate initiative served to decrease the total time it took 
from a customer idea/order until it was delivered. Since procuring a tele-
communications system often involved getting the system tailored to the 
specific needs of the geographical region, most orders involved some form 
of development work. Therefore, a customer order could involve most of 
the company’s different units (product owners, supplier, R&D, marketing, 
sales) to deliver what had been ordered. 

The E2E flow initiative was a strategic initiative aimed at improving the 
overall efficiency of the company. For the R&D Unit including the Radio 
Software department, this meant that the past structures of frequent meet-
ings and the scrum-based method should be combined with an improved 
way of approaching how development was organised: i.e. according to 
flows. As this was a wide initiative with an outspoken aim to change the 
culture in the corporation, two of its major parts involving the Radio Soft-
ware department were an educational program and a change program di-
rected at the overall structure of development work. 

These had an implicit effect on how development work was organised on 
a lower management level. Therefore, the educational program and the 
change work regarding development flows will be presented. 

Book Integration Program
One of the major initiatives at the ICT company as a whole was the book 
integration program. This program had the aim of familiarising the com-
pany with the language and thinking based on Lean and flow-efficiency. 
The integration program consisted of three workshops. These were held 
on all managerial levels and on the Radio Software department teams. 
During each workshop, one (of three) parts of the book was discussed. In 
preparation, the participants should have read the part and answered a 
number of discussion questions relating the material in the book to their 
own work environment.  

By using the book This is Lean by Modig & Åhlström and the book integra-
tion program provided by the same, the main interpretation of Lean in the 
company became theirs. The book presents Lean as a concept focusing on 
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flows and how to optimise flow efficiency. Through a number of examples, 
both ones the authors have produced themselves and those related to Toy-
ota, the book details how flow efficiency differs from resources efficiency 
and how focusing on flows, processes, and customer value can enhance 
both the time it takes to “go through” a flow or a process and the quality 
of that which comes out of the flow or process. Based on the argument that 
Lean is a business strategy, one of the main points of the book is that that 
is how Lean should be understood and not in some other way. According 
to the book, using Lean should affect how work is done in an organisation. 

The integration program consisted of three workshops held in smaller 
groups according to the “train-the-trainer” principle. This meant the de-
partment managers held the workshops for their management or develop-
ment teams. All three workshops were structured in a similar fashion: first, 
everyone needed to prepare by reading the assigned chapters in the book 
and then answering questions about these in pairs. At the workshop all 
of the participants would discuss their answers to the questions and then 
compare them. The goal was that each workshop should facilitate discus-
sions on how to interpret Lean and the content of the book, given the spe-
cific circumstances of each management/development team. Therefore, 
the workshops made it possible for all levels of the department to discuss 
what were the flows, how they - as a management or development team 
-related to them, what was the customer value, and how each team could 
contribute to it. 

Improving Flows
In the beginning of 2014, there was a business development project to de-
fine the existing flows in LMR software development (between the R&D 
Units), of which the Radio Software department were a part. The goal with 
defining the existing flows was to understand how product development 
was organised based upon the flow units. After establishing what these 
were, it would be possible to re-organise or improve the identified flows, 
such as in a value stream mapping exercise. Given the flow-centric version 
of Lean that was implemented in the whole R&D Unit, identifying flows 
was essential, This meant understanding the sequential order of product 
development work on different levels, how this work could be grouped in 
different flows or processes, and what the flow units were depending on 
where in the department the flows were found. 

This work was primarily done as a managerial activity by a business im-
provement team; however, it did have ripples down to the development 
teams in the Radio Software department, and especially to the work of the 
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technical coordinator. The coordinator and project managers began using 
flow to indicate, for example, what kind of development work a certain 
package of functionality would entail. There were five different kinds of 
flow used, ranging from a smaller software update to a new platform (big-
gest package). 

Based upon these flows, the technical coordinators in the Radio Software 
department worked on improving the velocity of these flows: first, by im-
proving how they estimated the work involved in a package of function-
ality depending on which flow it belonged to. The work entailed taking a 
more inclusive perspective to what should be included in such an estima-
tion, besides the current estimation of coding hours. This was normally the 
only estimation made for a new project; these did not include manageri-
al work involved, the sometimes time-consuming tests that needed to be 
done, and the extra work involved when having several teams working in 
the same project in parallel. 

Both of these initiatives had implicit effect upon the development work 
performed by the teams and became part of everyday development work. 
Everyone in the Radio Software department took part in the book integra-
tion program so that everyone in the department could relate his/her own 
work to the teachings in the book. The work with improving flows had an 
effect upon development work as it changed how to prioritise between 
assignments and tasks, especially between the development teams. Both 
also served to begin a change in how the people in the Radio Software 
department spoke about their project, their development programs, and 
their development work.

chApter conclusion
Both the settings of the companies and the Lean they implemented were 
quite different; these differences have been summarised in Table 5.1. The 
Cab Development department was part of two organisations and worked 
partly with projects distinctly different from their neighbouring depart-
ments, whereas the Radio Software department was one working on the 
same projects as the other departments in the same R&D Unit. This dif-
ference was also seen for the teams. The Cab Development department 
worked largely alone; they involved people from other departments as 
needed, yet did the majority of the development work themselves. The 
Radio Software team was one of 16 teams working on the department’s 
projects; there was often several teams working on the same projects, 
even if the team’s work was packaged in pre-defined user stories/as-
signments. In the Cab Development department, the Lean initiative was 
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a change project with the goal to improve total time to 200 days for the 
after-market development projects. Even if the material provided to reach 
this goal was aligned with the R&D Units core values, it emphasised con-
crete improvement methods and ways of working. In the Radio Software 
department, the Lean change was a company-wide initiative to change 
the culture and language toward Lean and the idea of flows. There was an 
emphasis upon learning a new way of reasoning regarding development 
work, and the department’s members were encouraged to develop differ-
ent ways of working themselves. Therefore, the initiatives had different ef-
fects in the respective departments. In the Cab Development department, 
the Lean change could be seen through the implementation and use of 
specific methods and how the department’s members found use of these. 
In the Radio Software department, the Lean change could be seen through 
an increased discussion on the flows and how these related to, and could 
improve, development work. This was also seen in the workshops held 
through the book integration program. 
Table 5.1 Summary of Difference in Context Between the Cab Development De-

partment and the Radio Software Department

Cab Development Radio Software

Department Partly distinctly different 
development work

Development works together with 
other departments

Team Worked largely alone Work dependent/depending on 
another teams’ work

Lean change A change initiative with 
clear, concrete goals

Cultural and language focus on 
change initiative 

Effects of 
change 

Specific methods used in 
daily work

Awareness of how flow 
would affect organisation of 
development work

Seeing all these differences with regards to how the departments were 
structured and the Lean change initiatives, might lead one to wonder why 
even use these two departments as examples for how to do Lean Product 
Development. The reason is twofold: first, there were also some import-
ant similarities between the two departments. Similarities which, given 
the difference, shed a light on what is general to product development 
regardless of what an R&D Unit develops and how it is structured. Some 
of these important similarities were the following: development work was 
planned both in informal and formal meetings in shorter increments at a 
time, there was a development process to follow, development work was 
structured and organised to provide the development engineers with what 
they needed to do when they had planned, and that the managers - such 
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as project managers and technical coordinators - were mainly responsible 
for coordinating and structuring the development work. The second part 
of the reason to use the two, quite different departments is that organis-
ing development work faced the same obstacles and questions in both de-
partments. On a micro-level, the differences did not matter so much when 
studying how development work was organised on a daily basis.
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6. constructing flow

chApter introduction 
The practitioners in the Cab Development department and the Radio Soft-
ware department would construct flow in different ways when organising 
the daily product development work; they discussed and agreed on what 
to do next and what capacity there was to perform this work. I observed 
the practitioners take part in what is here described as two different prac-
tices: assembling sequences of activities and capacitating activities and 
organisational units. These practices address the order in which certain 
activities should be done as well as what was possible to do with regard 
to workload and time available. Each practice encompasses smaller parts, 
here called patterns of action. The observed practices have been broken 
down into these patterns of action to illustrate the repeated actions seen in 
the empirical material. 

As the literature review showed, flow has been described in Lean literature 
as an entity: a series of activities in a specific sequence, or as a movement: a 
pace or volume measured in time (e.g. eight minutes per full cycle of work 
or distribution of work load between stations). This flow is often described 
and managed in product development on a strategic level: through a de-
velopment process and by managing the number and content of projects 
in this process. When Lean is applied on this level, the outcomes have 
(among others) been to compare projects with similar end products with 
each other or to value stream map the work performed in one project. The 
aim has been to find commonalities between projects, so the projects can 
be standardised based upon these; however, it has proven difficult to make 
these standardisations. Still, as others have shown (e.g. Reinertsen, 2009; 
Radeka, 2013), flow can be and is constructed, for product development 
work. This chapter serves to show how this is accomplished when organ-
ising product development work. 
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In this chapter a series of examples will be used to illustrate how the prac-
titioners in the two studied departments constructed flow in their organis-
ing of complex product development work. The examples are in the form 
of longer transcripts and shorter vignettes; they are all picked from the 
notes taken during my observations and are presented as conversations 
or as short descriptions. These are meant to illustrate how I have seen the 
practitioners construct flow as they were organising the product develop-
ment work. 

The practice constructing flow has here been built up from several envel-
oped practices and patterns of action, as listed in Table 6.1: Listed Practices 
and Enveloped Patterns of Action for Constructing Flow. The practice as-
sembling a sequence of activities encompasses the patterns exploring sequence, 
cataloguing activities, detailing activities, and labelling activities. Capacitising 
activities and organisational units encompasses enrolling capacity, time 
framing, and scheduling. These patterns of action make up different parts 
of constructing flow as well as parts in organising complex product devel-
opment work; they will be presented separately and sorted by practice. 
Each practice is exemplified by a longer transcript, often describing an 
entire longer meeting or discussion. Then the separate patterns of action 
have been exemplified by excerpts from the transcripts and with support-
ing vignettes from other meetings and discussions. There are also tables of 
more supporting examples found in Appendix 11.1.
Table 6.1 Listed Practices and Enveloped Patterns of Action for Constructing Flow

Constructing Flow
Assembling Sequences of 
Activities

Capacitating Activities and 
Organisational Units

Exploring sequence Enrolling capacity
Cataloguing activities Time framing
Detailing activities Scheduling activities
Labelling a course of action
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6.1 Assembling sequences of 
Activities

One of the more common topics of discussion I saw at the regular or im-
promptu project meetings held at both departments was about the order 
in which certain activities should be done. In order to organise the prod-
uct development work, the upcoming activities needed to be assembled in 
some sort of sequence. 

Starting with an example from the Cab Development department, the fol-
lowing transcript is from a project meeting the project manager had called 
for in a project for fixing a misaligned hatch. The project was in the second 
of four phases and focused upon a problem where a hatch did not align as 
it was supposed to during assembly. This meant that it was misaligned in 
relation to the other parts of the truck surrounding the hatch. The project 
manager had told me before that he found the project problematic because 
the team had difficulties finding a permanent solution to the problem. At 
the time of the meeting, the production operators would manually realign 
all hatches that were too misaligned, as according to an EFR1. Besides the 
project manager (PM), two development engineers (DE1 and DE2) at-
tended the meeting, and two managers from the production department 
(PDM1 and PDM2) joined over phone. The two development engineers 
had experimented with different solutions; however, the two managers 
from the production department had accepted none of them. The PM had, 
as always, opened the email with the meeting call in Outlook2 and when 
the transcript begins, he had just opened the meeting by greeting every-
one3: 

1  EFR is a temporary Production Change Order, meaning that extra steps 
were added in the end of the production processes. In this case, the space 
between the hatch and its surroundings was measured and if it were above a 
threshold,	it	was	fixed	manually.	The	EFR	stated	that	all	cabs	be	measured	and	
those	above	threshold	were	to	be	fixed.
2  The particular email will not be shown here for privacy reasons.
3  Sections of the transcript are colored in pink, blue and orange. These 
signify	excerpts	that	will	be	used	to	illustrate	the	specific	patterns	of	action	later.	
Pink is exploring sequence, blue is cataloguing activities and orange is detailing 
activities. The fourth pattern - labelling - was not used in this transcript and will 
be discussed separately.
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The first item the project team discusses is how the different production lines are 
working with the EFR. 
PM: It seems like the tool in production line A is working, all of their misalign-
ment is below 3 mm. Can’t the other lines use the same tool? Is there maybe a 
time plan for when the tool can be introduced on the other production lines? This 
is still a prio 2 project - what are we doing?
PDM1: No, there is no plan for when this can happen. We do not think that the 
tool is good enough, as it uses manual force; the pressure varies between different 
users and there is a risk the corners of the hatch are pinched to hard. 
PM: … [doesn’t say anything]
They move on to the next item, about making changes to the third fixture in the 
production line to align the hatch from the beginning. DE1 informs the others 
that they will do a test in 0; he has ordered articles from the spare-parts depart-
ments, he is getting [settlement] from PDM1. Someone asks what the fixture 
actually does, as they need to know in order to be able to manipulate it. The team 
decides that DE1 will organise the test, document it with pictures and film, and 
then they will discuss possible permanent changes to the fixture based on this. 
Then PDM1 reports that the tests with rubber support for the hatch did not 
yield anything in particular; it was the same results as before and made it more 
difficult to mount the hatch. 
DE1: […] the rubber supports have made a difference in the placement of the 
inner bar supporting the hatch in [one of the production lines]. 
PDM1: Let’s keep the EFR; everyone [all the production lines] wants to keep 
the EFR. 
DE1: […] It could be possible to change the EFR to allow an even smaller gap in 
the x-direction [x-led]. This would get an even better fit on the hatches and more 
trucks would have to be re-aligned manually. 
PM: Let’s hold off on this option for now. 
PM continues with a new item he has added to the agenda: the design review. He 
states that he wants a technical walk through of the hatch. He wants to arrange 
the review with the design engineers from the other R&D-site. His main goal is 
to find out what they, the experts, know that the team here does not. He says that 
an additional benefit is that they get updated on the problem and what solutions 
are considered. He invites DE1 to continue:
DE1: The fixture is worthless at the moment. We need to get it measured so that 
we know at least one [one fixture in one production line] is ok. 
PM: All the fixtures should be measured between August and September. We 
should measure them according to the CAD model. 
DE1: For example, the ones I measured on the S-line took off sideways in the y 
dimension. They were parallel in B-line. […] We also need to change the PUL-
stuff, as they [the ones he tried] did not match the CAD. I changed two of them, 
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but I think it would be better to make changes to the z screw. Who could measure 
this? 
PDM1: Where should we do these measurements? In a measurement hall? On 
the test line? And who should do it? I think it should be a toolmaker, not us in 
production. 
PM: Yes, it could be. […] So, we will have a design review as soon as possible, 
and I want time plans both for the test montage and for the tool [that we dis-
cussed earlier]. 
They begin discussing who should do what, mixed with details on what they 
have done so far. DE1 explains that when he measured the xy guide on the B line 
when he was in Brazil; he realised that that it was further out than the guide on 
the S line, with the difference that the fixture and the guide on the S line take off 
and are widened. He thinks this is at least part of the problem. 
PM says that he wants to plan the construction walk through in only a few 
weeks; they need to go through the whole assembly process surrounding the 
hatch. Find all of the [dubious steps]and find out exactly what in the assembly 
process they can trust. 
PDM1 gets the assignment of measuring the fixture and the guide in the S line; 
he needs to check if the lower bar for the hatch sags as well, because this means 
that [the holes are not aligned]. PM says that DE1 should send the pictures 
he took in Brazil to PDM1 so that he can make the same measurements on the 
S-line, because then they will have taken the same measurements and the two 
will be comparable. 
They continue to divide the last pieces of work among them and then end the 
meeting. 

This example details what happened just over than 30 minutes in the meet-
ing. The participants were together putting together an order of what to do 
for the project in order to continue toward its goal of realigning the hatch. 
The activities, such as planning the design review, measuring the fixture 
and the xy guide, making sure that the hand tool is produced, and so on 
were all needed to advance the project. The participants presented what 
they had learned and discussed what to do next. 

During the meeting, the participants pieced together a picture of what 
would happen next in the project. They all contributed with previous ex-
perience or with things they had learned during the course of the proj-
ect. For example, the participants in the project meeting discussed at the 
beginning of the meeting the EFR and the hand tool. The PM and PDM1 
had different views on what should happen next and what should have 
happened before the meeting: PM thought PDM1 would have begun the 
process of acquiring a new hand tool, whereas PDM1 had not done this; he 
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was under the impression it was not needed. They had different impres-
sions of what should have been done and came into the discussion with 
two different ideas of what would happen next. In the end of the meeting, 
the PM returned to the question of the hand tool and got a verbal confir-
mation that the production managers will begin work on a prototype for 
the tool. The fixture and the xy guide were also two items discussed. The 
participants in the meeting spoke about both what needed to be done to 
understand if the fixture or the guide affected the positioning of the hatch 
and how to take the needed measurements. The PM had put some details 
on both the fixture and the guide beforehand, and the discussion in the 
meeting clarified what the project team knew at the moment and how they 
could move along4. 

The project team members produced a shared understanding on what this 
sequence would be when piecing together a sequence of activities by dis-
cussing them and agreeing upon what to do next. I could argue that it was 
clear to the project team what they needed to accomplish; the goal of the 
project was to find a way to make sure that the hatch was not misaligned 
in the truck while it was being produced. What they did not know was ex-
actly how to get there. As can be seen in the meeting, the project team tried 
different options for amending the misalignment and worked these op-
tions in parallel. The production managers brought their experience from 
the production line, shown in their unwillingness to implement the hand 
tool; the production manager argued for a continuation of this path as the 
hand tool was a proven method to aid the misalignment. The participants 
assembled a sequence of activities in the meeting, such as beginning to 
work on the hand tool and to investigate the xy guide in parallel. 

Assembling produced a sequence of activities. Here, the sequence meant 
that most activities should be done in parallel and then be followed by the 
design review and the construction walk through5. In instances such as 
the one above there were many things going on at the same time; within 
smaller exchanges, important parts to assembling can be found. The par-
ticipants would explore different sequences, catalogue the activities that 
could be part of the sequence, detail those activities that were vague, and 
label their suggestions for sequences with known labels from their vocab-
ulary.

4	 	All	of	the	agenda	items	brought	up	at	this	specific	meeting	were	located	un-
der item 20 in the 38-point list. Item 20 was called “test assembly ready”: a physical 
assembly should be conducted and evaluated so that risks and problems could be 
identified.
5  Verbatim translation of konstruktionsgenomgång: a term used by the proj-
ect manager; it is not the same as a design review.
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Exploring Sequence: Agreeing on Action planes
One part of assembling a flow was for the participants to discuss and agree 
upon action plans as a course of direction. This was a situated pattern of 
action; even though the pattern has been recognised over and over again, 
every performance was different and produced a shared understanding 
in the given context. I observed the practitioners suggesting different op-
tions, and putting activities in different orders, actions which I observed 
repeatedly and gathered in the pattern of action exploring sequence. The 
pattern for exploring sequences implied that possibilities were explored, 
yet not necessarily that the practitioners decided upon a sequence. To illus-
trate this with an example, the following exchange is from when the proj-
ect manager and the development engineer discussed the fixture guiding 
the hatch to the correct assembly position. 

They move on to the next item, about making changes to the 
third fixture in the production line to align the hatch from the 
beginning. DE1 informs the others that they will do a test in 
0; he has ordered articles from the spare-parts departments, he 
is getting [settlement] from PDM1. Someone asks what the fix-
ture actually does, as they need to know in order to be able to 
manipulate it. The team decides that DE1 will organise the test, 
document it with pictures and film, and then they will discuss 
possible permanent changes to the fixture based on this. 

PM: Yes, it could be. […] So, we will have a design review 
as soon as possible, and I want time plans both for the test 
montage and for the tool [that we discussed earlier]. 

In the first exchange, the development engineer had informed the rest of 
the project team about what he had planned to do, given the current state 
of the problem. He had uncovered a potential difference between the fix-
ture that stood on the production line in Brazil (B line) and the one he had 
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measured in Sweden (S line), and wanted to investigate this further. He 
told the others what he had planned: to have a test with the fixture at neu-
tral positioning and what he needed to perform this test. As the questions 
about the fixture came and the engineer answered them, a sequence of 
activities began to emerge. The development engineer would organise the 
test, document it, and then share with the group so that they could discuss 
it and decide on if/how to change the fixture permanently. 

In the second exchange, the project team had returned to the fixture lat-
er in the meeting. In light of what they had discussed, the development 
engineer had framed the fixture as “worthless”. From there the discus-
sion circled around what information the development engineer and the 
project manager had about the hatch. As the highlighted excerpt shows, 
the project manager suggested a sequence by explaining that he wanted 
at least a plan for the hand tool and the test montage in place before the 
design review. Even if the participants did not discuss options in sequence, 
the project manager laid out in what order he wanted the activities com-
pleted and why. The subsequent division of labour meant the group had 
acknowledged this sequence and worked on how to realise it. 

In both examples, the practitioners produced a shared understanding for 
what sequences were possible and viable. By exploring sequence for the 
activities that the practitioners wanted to do, they were setting up part of 
a larger sequence leading toward the completion of the project. All of the 
activities had emerged over time. The design review had not been planned 
from the beginning of the project, nor were the activities discussed as given 
parts of the project and what needed to be done in order to complete it. In-
stead, all three mentioned activities that had emerged, as ways of moving 
the project forward. Neither of the activities were guaranteed to complete 
the project, yet were all needed to narrow the scope and move the project 
toward the desired end state where the hatch was no longer misaligned.  

I also observed exploring sequence when an obstacle to an established se-
quence emerged. This can be exemplified with the following vignette, from 
a project meeting held in the Radio Software department. The meeting par-
ticipants were looking into different possibilities of moving forward even 
though they could not upload code to the main software anymore, and 
never landed in a final decision. 

They discussed the differences between the malfunctioning main software 
and the older working version, and whether any of the updates crucial for 
testing the functionality developed in the project. 
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PM: Our main concern is the bot6. We are getting an upgrade of the radio inter-
face software any day and this update will affect the bot. 
The consequence is the team will need to change the bot, and then build the 
changed bot into the main software to have new working software (W-state, and 
that this needed to happen by Friday (meeting was Monday). 
PM: The upgrade interface software is crucial, so that we need to do one more 
upgrade of it [before the software for this project can be considered completed]. 
DE1: Do you want to add the bot to the main software before the interface up-
grade?  
DE2: Then we have to build the main software on Wednesday to have a W-state 
on Friday. If we begin the build a week later, there is a high change we can keep 
what we have, right?
PM: Yes
DE2: Would the later build also include an upgrade for the clock?
PM: Yes, since the product manager wants a long-term solution for the clock, it 
will be in the version we send to final RAN testing and to the customer anyway. 
The group turns to a discussion about which hardware they will be able to load 
the final version of the software, since the hardware has an impact of the soft-
ware. Then they come back to the software versions. They discuss their options 
with regard to what should be included in the final build that they send to for 
RAN tests and then to the customer. Some things can be replaced at a later 
point in time, as the functionality is not vital to the project they are delivering; 
others are crucial. They think their best option is a version that is guaranteed 
to work except for six known problems. These problems will be amended with 
replacement code later. 

Different options of sequences were apparent in this example: either to use 
an older version of the main software with a fully functioning bot for the fi-
nal tests or to use a newer version where the bot might not work. Both op-
tions were viable to reach a completed project. The participants agreed to 
use a newer version, which would mean they carried six known problems 
into RAN tests. At that time, however, it was not guaranteed that the new-
er version would be finished in time; however, as long as it was on time, it 
would be a viable option. They discussed different options for sequences 
of activities and versions of software. The exploring of sequences meant 
the participants weighed different options and what the options would 
accomplish. The sequence they tentatively agreed upon was not optimal, 

6  A bot is a small program within the software that reacts to certain events. 
For example, a bot can print error messages. A failure bot detects a failure, can 
decide if the failure is critical or not, and what kind of failure it is (for example, based 
upon a database of possible failures) and then print a corresponding message on a 
prompt.
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as seen in the excerpt. All agreed upon it as the best option given it would 
include a new version of the main software and an updated bot - even if it 
still carried six known problems. 

As both examples show, performing exploring sequences produced a 
shared understanding for what were one or more reasonable sequences of 
activities that would move the project forward. This was not literal; it was 
a metaphorical movement of the project through the bitwise assembled 
flow. The practitioners needed to agree upon the order of the activities in 
order to do them, since the act of assembling them into a flow meant the 
activities were expected to be done as well.

Cataloguing Activities: Gather Upcoming 
Activities

A different part of assembling activities into sequences was to catalogue 
the activities in order to agree upon which they were. I observed the prac-
titioners gathering activities that would be included and those that would 
excluded from the upcoming work. These repeated actions have been 
gathered in the situated pattern of action cataloguing activities. This can 
be illustrated with two excerpts from the transcript where the production 
managers and development engineers suggested different activities to do 
to advance the project. 

Then PDM1 reports that the tests with rubber support for the hatch did 
not yield anything in particular; it was the same results as before and 
made it more difficult to mount the hatch. 
DE1: […] the rubber supports have made a difference in the placement 
of the inner bar supporting the hatch in [one of the production lines]. 
PDM1: Let’s keep the EFR; everyone [all the production lines] wants to 
keep the EFR. 
DE1: […] It could be possible to change the EFR to allow an even smaller 
gap in the x-direction [x-led]. This would get an even better fit on the 
hatches and more trucks would have to be re-aligned manually. 
PMPM: Let’s hold off on this option for now. 

They begin discussing who should do what, mixed with details 
on what they have done so far. DE1 explains that when he mea-
sured the xy guide on the B line when he was in Brazil; he real-
ised that that it was further out than the guide on the S line, with 
the difference that the fixture and the guide on the S line take off 
and are widened. He thinks this is at least part of the problem. 
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In the first excerpts, one of the development engineers and one of the pro-
duction managers discussed a rubber support first and, in connection to 
this, the EFR (the temporary change order). The rubber support was found 
in one of the production lines and helped to properly align the hatch on the 
assembly in that particular line. The PDM, however, meant that it had not 
made any difference in her production line; instead, she wanted to keep 
the current EFR. The development engineer suggested they keep it and 
make it even narrower, thereby, allowing only very small misalignments. 
The project manager closed the discussion by wanting to hold off on the 
option. 

The development engineer explains in the second excerpt what he found 
regarding the xy guide when he measured it in Brazil. The difference he 
found would mean that there were changes that could be made to the 
Swedish xy guide in order to make it more like the Brazilian one. Seeing 
if and how this was possible became possible activities to assemble to the 
flow.  

In both excerpts, the practitioners were discussing which activities to in-
clude next, as called here, they were cataloguing activities. The discussion 
produced a shared understanding of what to include in the sequence they 
were assembling. 

Cataloguing activities was also observed as a way for practitioners to make 
a list of sorts to evaluate how something, such as a course of action, could 
be accomplished. In the following example, the participants of a project 
pulse meeting in the Radio Software department discuss two specific proj-
ects and their progress. 

Toward the end of the meeting, when the participants had discussed how the 
project was coming along and how the development teams and managers could 
best deal with newly arisen problems, one of the managers raises a question. He 
wanted to know whether it was possible to increase system timing from 1ms to 
2ms of slack, which would greatly improve the performance of the system. The 
project manager and one of the technical coordinators said it would be possible, 
but the changes would require legacy testing, meaning that the specific changes 
needed to be tested against older versions of the software in order to make sure 
that it worked across all of them. The leader of the team working on system 
timing said they had managed to add the extra 1ms of slack and were running 
the changes through the first test environment. To get extra slack in the system 
timing for the remaining tests was needed; subsequent changes when the code 
did not pass or perform well enough in these tests. The participants at the pulse 
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meeting began giving suggestions on how to do the tests on system timing.  
They gathered a number of different activities that needed to be done: testing of 
the software, testing emitters and transceivers, and so on. At the meeting, all 
these activities to improve were suggested and taken into consideration, whereas 
the team working on this would decide what to do later.

In this example, the participants in the project pulse meeting first intro-
duced a proposed change to the circumstances of the project, adding 1ms 
of slack to improve system performance. As this suggestion was well re-
ceived, the participants began discussing what needed to be done in order 
for this to be implemented so the engineers working on the project could 
use the benefits of improved performance while doing the rest of the de-
velopment. The managers at the project pulse meeting gathered a number 
of different activities to ensure the timing slack was extended as soon as 
possible and it became up to the development team to agree upon which 
of these to perform and in what order. 

Cataloguing activities was at times a way for the participants to agree 
upon which activities they should assemble in a flow after a change in di-
rection.  In the following example from the Cab Development department, 
the project team tasked with fixing a faulty water pump had encountered 
some changes in their plans because they could not have their new solu-
tion tested in the upcoming major field tests. 

DE1: I was not able to find room on the upcoming test drives; all trucks were 
already taken. 
Therefore, they would not be able to have their water pump tested during test 
drives for another month at least. This shift in when the test can be performed 
changes what kind of test they should consider the test drive to be for the de-
velopment engineer and the project manager, PM. The test they had planned 
to run as they were holding the meeting was to test a proposed solution. Now 
they needed to develop a solution further before being able to test it. The project 
manager said test drive would then confirm their solution than actually test it. 
The project team began discussing what these changed circumstances meant; the 
development engineer would try and simulate the conditions of the water pump 
in order to test the proposed solution in a controlled environment and then get 
back to the rest of the team with his results. It was now crucial that the team find 
some way to ensure as much as possible that their proposed solution was viable; 
otherwise, they had to go back to the drawing table and try a different proposi-
tion. The team also needed to ensure they had secured a spot on the test-drives 
in March. The project team reacted to the information the development engineer 
had by trying to figure out how they should move forward instead. 
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In this example, the project team encountered changed circumstances in 
their project because of the field tests that they could not get into. They 
discussed how to approach this new context since this affected how they 
wanted to assemble the activities to move the project forward. Even if the 
project team might have been disappointed in not getting room in the field 
tests, they discussed how to advance with the project7. The project team 
now needed to ensure that their proposed solution worked in a controlled 
environment before the next test drive. The moved field test did not only 
change the time of it, but also to what purpose the team could use the test: 
from a more exploratory purpose of checking if/how the solution worked, 
to confirming a solution of which they would be more or less certain. 

As the examples show, cataloguing activities produced a shared under-
standing for which ones the practitioners agreed should be included in an 
assembled flow and which ones should be excluded. While cataloguing 
the activities, the practitioners also defined them: for example, by giving 
them names and listing them. Without cataloguing activities, the practi-
tioners would not have been able to assemble the activities into a sequence, 
as it would not be clear for them what should be included and excluded.

Detailing Activities: Specify What is Included in 
an Assignment 

Another part of assembling was detailing activities. I observed the practi-
tioners discussing what certain big of ambiguous activities would entail. 
Therefore, it was difficult to assemble them, and detailing what it would 
mean to perform them, helped the practitioners agree upon defining the 
activities. These repeated actions have been gathered in the situated pat-
tern of action detailing activities. As a situated pattern of action, detailing 
activities was seen in several different contexts. I have chosen two shorter 
excerpts to illustrate the pattern: the practitioners detail what was includ-
ed in the activity of measuring the third fixture and the xy guide. 

7	 	As	it	turned	out,	the	solution	they	wanted	to	run	in	the	field	test	was	not	via-
ble any way, so not getting a spot did not really matter. They did not, however, know 
that at this time.
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In the first excerpt, the PM explained the new item he had added to the 
agenda: the design review. He details what he wanted the design review 
to entail: namely learning about the hatch and its surroundings in the cab 
from the development engineers who specifically worked with it and had 
been part in developing the current hatch. He added that the other devel-
opment engineers would also learn in the design review about the prob-
lems the Cab Development department were experiencing. 

In the second excerpt, the PM both mentioned what he wanted as an 
outcome from the construction walk through, thereby, detailing what he 
wants to happen at the meeting. He also handed out a few assignments, 
detailing what he expected from the preparations for it. The PM wanted 
the fixture and guide in the production S line to be measured before the 
construction, so that the project team had as much information as possible 
before they would do the walk through with other participants from both 
the production unit and the R&D unit. 

In both cases, the project manager was detailing what a specific activity 
meant by giving more precise instructions of what he had in mind, and 
explaining what he wanted as an outcome from the different activities. 

PM continues with a new item he has added to the agenda: the de-
sign review. He states that he wants a technical walk through of the 
hatch. He wants to arrange the review with the design engineers 
from the other R&D-site. His main goal is to find out what they, the 
experts, know that the team here does not. He says that an additional 
benefit is that they get updated on the problem and what solutions 
are considered. He invites DE1 to continue:

PM says that he wants to plan the construction walk through in only a few 
weeks; they need to go through the whole assembly process surrounding 
the hatch. Find all of the [dubious steps]and find out exactly what in the 
assembly process they can trust. 
PDM1 gets the assignment of measuring the fixture and the guide in the 
S line; he needs to check if the lower bar for the hatch sags as well, be-
cause this means that [the holes are not aligned]. PM says that DE1 should 
send the pictures he took in Brazil to PDM1 so that he can make the same 
measurements on the S-line, because then they will have taken the same 
measurements and the two will be comparable. 
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Some activities needed this type of explaining for them to be assembled in 
a sequence: for example, understanding what was needed before and after. 
The detailing done by the project manager both expressed wishes for the 
specific event, making it less ambiguous and detailing work that would 
be needed beforehand: the events to be assembled in a sequence with the 
other activities. 

A different situation in which activities were detailed was when a specific 
event happened or was finished, as the outcome of this event made it pos-
sible to detail upcoming activities so that they could be assembled into the 
sequence. The following vignette is from the Radio Software department. 
At a project pulse meeting, the participants discussed a few physical radi-
os to run software tests on had finally arrived. Several of the development 
teams had waited for them to arrive for a few weeks and a discussion on 
who should use them first commenced. 

 Several of the team leaders at the meeting expressed a need for the new hardware 
to test their newly written software, and there is a bit of confusion on whose 
needs should come first. The technical coordinator was clear the team working 
on increasing and with one of the test managers said two of the new units should 
go the test environment where they will be included in one of the towers, and 
then they will have to take another look at who needs the remaining units most 
urgently.

In this excerpt, the participants in the project’s pulse meeting had received 
information that the anticipated hardware had arrived. They discussed 
who needed the hardware and for what kind of tests and, in the end, were 
able to agree upon who should have the hardware first. Detailing the need 
of the hardware made it possible for the practitioners to discuss how to 
assemble a sequence with regard to the tests that all needed to be done, 
and where the order was unclear. The context for how to assemble the se-
quence had shifted, meaning as the hardware had arrived it made sense to 
begin planning for the tests; this had not made sense before the hardware 
had arrived. The participants agreed upon what activities to assemble into 
which order, as they detailed their differing needs of the hardware. In do-
ing this, they produced a shared understanding for which tests were still 
left and how urgent they were. 

As both the excerpts from the transcript and the example for the Radio 
Software department shows detailing activities produced a shared under-
standing for what the activities were that should be assembled into a se-
quence. Detailing in different ways made the practitioners explain what 
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might previously have been ambiguous or just assumed. However, in or-
der for the activities to be assembled in the flow, they needed to be detailed 
with regard to what was expected to be entailed in them.

Labelling Parts of a Sequence: Naming a Course 
of Action

The members of the two departments sometimes came into situations 
where I observed them label upcoming activities - assembled and unas-
sembled alike - to describe what activities they thought were needed in the 
future. These repeated actions have been gathered in the situated pattern of 
action labelling parts of a sequence; an already known process or description 
was used to signify what the assembled flow might look like. This situated 
pattern of action was observed in different situations; most commonly, the 
practitioners would refer to parts of their development process. As an ex-
ample, the Cab Development department distinguished between M and H 
projects, where M projects were smaller, had a better defined problem, and 
where the development work did not require as much cross-functional co-
ordination as did an H project. 

The practitioners in the trascript were not labelling any sequences as they 
assembled them, as evidenced in their contact about organising develop-
ment work for the misaligned hatch. There were, however, other instances 
where this was used. For example, when the group and project managers 
in the Cab Development department discussed how to improve their work 
around the department’s projects. 

One of the project managers had suggested the senior engineers help the project 
managers with filtering incoming projects; it was rather time-consuming be-
cause, in most cases when he or the other project manager got informed about 
a new project from the field quality department, they needed to send the project 
back as the information they received was either scant, missing, or both. The 
group manager did not agree with the project manager, saying that this was not 
what the senior engineer was supposed to do according to their project process. 
Ideally, the field quality department would send all the information they needed 
when they sent over the project; however, this was not possible. First of all, 
because they did not know what information the project managers wanted and 
secondly, because they often did not have complete information and sent what 
they had. So, the project manager’s expertise was needed here: to decide what 
extra information on a problem was needed before they could open a project and 
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to decide if it was even worth to open a project at all. Sometimes the problems 
that the field quality department sent over were a kind of problems that did not 
benefit from opening an after-market development project, as design changes 
would not be needed or because the problem was not of such a kind that it should 
be amended by them at all. After the group manager has explained that it would 
not be possible to have the senior engineers filter incoming projects, he empha-
sised that the senior engineers should always be involved in the RCA (Root 
Cause Analysis) as their expertise was needed to define the problem and find 
possible root causes.

In this example, the group manager used the label of the first part of the 
project process “information”, to explain why he wanted the senior devel-
opment engineers to be involved earlier in the projects. As the information 
phase was technically before the development project was opened, the 
Field Quality engineers were responsible for the issue - not the Cab Devel-
opment department. The consequence was that the Field Quality depart-
ment often only involved the project manager once the project was in the 
process of being transferred to the Cab Development department; in the 
information phase, the senior engineer should be involved. By labelling 
the beginning of projects with the information phase and referring to how 
that phase should be organised, the group manager was able to explain 
what he believed was the problem with the current set-up and how he 
believed that the sequence should be assembled.  

A different instance occurred when the practitioners produced a shared 
understanding for upcoming work, relating to a known categorisation 
in the Radio Software department. At a big picture meeting, the partici-
pants updated the plans for a smaller project – Radio X.3 – that was almost 
finished. There was only one development team working on the project, 
so the team master and two other team members were at the meeting as 
well as technical coordinator and the project manager. Since Radio X had 
dragged out a bit due to test problems, Radio X.3 had come further in 
both development and testing. Radio X.3 was only supposed to work for 
a specific frequency, whereas the finished Radio X needed to work in the 
whole frequency range used by LTE communication. Not having to handle 
multiple frequency bands removed a lot of the complexity in the software. 
This also meant this project did not have the same problems as Radio X 
did. However, this type of alterations was normally commenced after the 
bigger update of Radio X was completed. The failed Radio X tests caused 
a delay in both development and testing. Thus, several of the functions 
in the software that were normally there when such a project began were 
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missing, as they had not been developed yet. Therefore, the development 
team, technical coordinator, and project manager had spent time discuss-
ing more exactly what they would need to do to finish the project.

In the end of the meeting, the team leader expressed confusion regarding how he 
should plan their work and the project manager suggested they “put the project 
in the frequency variant cycle”. The frequency variant cycle was a known proj-
ect type used for this kind of project. The team leader said he would try that even 
though it did not match with a frequency variant exactly. 

In this example the project manager used the label of frequency variant cy-
cle to give the team leader an idea of how he should plan the team’s work 
moving forward and in what order different things would be needed. The 
team leader would be able to use this when planning, as well as when try-
ing to explain to others what he needed and why: for example, the project 
would need testing in the test positions and, by explaining that the project 
was a frequency variant cycle, the test managers would understand what 
kind of testing was needed. By labelling the upcoming activities in the 
project as a “frequency variant” the participants could all relate to the in-
formation and have a shared understanding for what kind of commitment 
the project would require. 

Both quotes show how labelling produced a shared understanding for the 
sequence that the practitioner wanted to assemble. They provide some 
frames to what kind of sequence the practitioners imagined would work. 
The act of labelling meant the practitioners could produce some sequence 
of activities that they believed could be applied to the current context. 
They agreed upon the activities to include by providing a sort of template 
with which the specific activities could be compared or filled in at a lat-
er point in time. Labelling a sequence meant that the practitioners could 
agree on the label even if they were not in a position to agree on a specific 
and detailed sequence of activities.

Summary: Constructing Flow Through 
Assembling Activities

Assembling activities as a practice was built up into a sequence from situ-
ations where the practitioners would assemble activities that they planned 
on doing. The produced shared understanding for the flow that was as-
sembled was an organised sequence of activities, which the practitioners 
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had agreed should be performed. Four patterns of action were seen in as-
sembling this flow: exploring sequence, cataloguing upcoming activities, 
detailing activities, and labelling. These were all part of assembling a flow 
as they produced different parts of the practice, as summarised in Table 
6.2:

Table 6.2 Summary of the Four Patterns of Action Enveloped in the Practice of 
Assembling

Pattern of Action Discussing and Establishing a Shared Understanding 
Exploring sequence … Sequence of activities 

Cataloguing activities … What activities to include/exclude from assembling
Detailing activities … What ambiguous or “large” activities entailed

Labelling a course of 
action

… What a possible sequence could be by using a known 
label

Exploring sequence was a part of assembling as it addressed possible op-
tions of sequence that the practitioners established as being feasible. As the 
examples have shown, the practitioners presented and weighed different 
options of sequence against each other in order to establish a sequence 
upon which they together could agree. To discuss and establish different 
sequences knowing about what to do was needed as well as produced in 
the discussion, in the form of shared understanding for the sequences.  

Cataloguing activities was part of assembling since it addressed what activi-
ties should be included in this sequence. As the examples have shown, the 
practitioners listed what activities they should assemble in order to see, 
for example, whether they had forgotten anything that should be included 
in the sequence. The participating practitioners established a sort of list of 
what to assemble, which required their knowing what activities could be 
included and excluded and why.  

Detailing activities was part of assembling as it addressed those activities 
that were brought up as being too vague or too big to assemble. As the 
examples have shown the practitioners, while assembling, would specify 
details or included activities, so that a big or ambiguous activity could 
be included in the established sequence. Detailing what this meant creat-
ed more yet smaller activities that could be assembled, which the practi-
tioners were able to do through knowing and discussing the specifics of 
the big or ambiguous activities. 
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Labelling activities was part of assembling as it addressed a previously 
known assemblage, so the practitioners could give each other ideas about 
what kind of sequence they wanted to assemble when there were no spe-
cific activities set. As the examples have shown, the practitioners would 
use a common name of label to describe a suggested sequence of activities 
when they did not have anything specific. They were able to do this by 
knowing about product development in their organisation and what could 
be a suitable comparison for labelling.  

The practice of assembling a sequence of activities could be seen as part of 
constructing flow in everyday product development: arranging activities 
made up a specific way forward for a project or another type of work. The 
members of the two departments took specific activities that were includ-
ed in a project and assembled them in a sequence that was suitable, given 
what the activities were and the current context. This meant the discus-
sions where the practitioners assembled activities would produce a shared 
understanding for what was to be or not to be included. The sequence be-
came optimal given the discussion and the context produced by the prac-
titioners.
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6.2 cApAcitising Activities And 
orgAnisAtionAl units

Capacity was a discussion topic that commonly came up when the prac-
titioners needed to agree upon what to do next. They discussed the kinds 
of capacity activities needed and what kind of capacity was available in a 
project/team/organisational unit. The practitioners connected the activ-
ities to what kind of capacity they required, how long it would take to 
perform them, if and when they needed to be scheduled, and how much 
time and resources were available in a given time. As the development 
work was intangible and often involved one person doing work over sev-
eral hours or days, it was seldom set in stone how much time or capacity 
finishing an activity would take. 

The development teams that worked with the scrum planning method 
in the Radio Software department would engage in structured planning 
at the beginning of each three-week increment (as described in Chapter 
5). In these sessions, the development team sat down with their technical 
coordinator and discussed what they should work on during the upcom-
ing weeks. Several aspects factored into this decision: what the team had 
worked on the weeks before, how that had gone, what was needed from 
a project perspective, and so on. In the following transcript8, the develop-
ment team I followed were planning a three-week sprint. They sized up 
both the needed and available capacity for the sprint in several instances 
during the planning session. The team leader (TL) was leading the sprint 
planning and the eight development engineers (DE1 through DE8) took 
part as well as the technical coordinator (TC). 

Sprint planning is scheduled right after the demo9 so the team and the technical 
coordinator hurry to switch conference rooms. The team leader begins to set up 
some papers on the whiteboard with magnets: the team’s pre-printed vacation 
schedule, the guidelines for planning, the stories they have in their backlog, and 
a few blank story papers. After he has finished and everyone has settled down 
into his or her seats, the team leader says that he would like to begin this session 
with discussing vacation time and from that, calculate how much time the team 
has available during the sprint. He then wants them to discuss story 3 in the 

8  In the quote text excerpts are marked in pink, orange and blue. These will 
be	used	to	illustrate	specific	patterns	of	action	later.	Pink	is	enrolling	capacity,	orange	
is time framing, and blue is scheduling.
9  Sprint demo is when the development team demonstrated (part of) what 
they	had	finished	during	the	sprint.	In	this	particular	session,	the	demonstration	
consisted of successfully running a test script. The demo was held for an outside 
audience, the manager, and technical coordinator who attended this demo.
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backlog. The team nods and the team leader begins taking notes on who will be 
on vacation on the whiteboard. 
TL: So, what time will we lose in this sprint?
DE: There is learning day.
TL: That’s a whole day, right? 
He puts down 7 as the whole team will spent a whole day on learning day. They 
continue to discuss and the team leader has, in the end, put down the following 
on the whiteboard: 
 Modularisation 2h x7
 Learning day 1 day x
 Sprint end/start 1-day x7
TL: Is there anything else? 
DE: When will the next sprint planning be? [It effects how much time they put 
away for the end and beginning of the sprint.]
The team shortly discusses when the next planning session will be and con-
cludes that it will be on a Friday three weeks from now, meaning the sprint is 
normal in length. After clarifying that, the team is done with vacation and other 
time constraints. They move on to discuss what activities are needed to complete 
the stories in the backlog10. The team leader then continues with the next step 
for the team: deciding what the team wants to work on in the upcoming sprint. 
TL: What do you want to add to the plan [for this sprint]? The hardware issues 
from story 4 are gone now. 
DE: We have new RUMA…11 it needs to be tested in the washing machine. 
DE: Can’t we just swap these two stories [points to the whiteboard] and call it a 
risk? And then plan to all the work. 
DE: Yes, we should do that because, otherwise, others will be waiting for our 
work when they don’t have to. The risk is that we run a parallel sprint. 
TL: Story 3 has grown to 7.5 points
DE: How long is the sprint? How many hours do we have available?
TC: The customer request and story 3 are critical; they need to be finished 
during this sprint. 
TL: Can we re-prioritise then? Do story 3 and the customer request and split 
story 1? [We need only part of story 1 for the customer request.] Can we just 
split it in two? What do you think?
DE: We could split story 1 in two, one for upload and one for download, since 
we don’t need both for the customer request. 

10  This has been prepared partly by the team leader in preparation for this 
planning session and partly by the team at the previous planning session. The team 
leader	wants	to	finish	it	here,	so	the	team	knows	what	should	be	included	in	all	their	
potential stories for the upcoming sprint.
11  Special kind of hardware to run initial code tests. The development team 
has its own RUMA, which it runs tests on, unlike other test systems where bigger 
parts or the whole software is tested.
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DE: If the customer request is high risk, what happens if it is not finished? We 
need to know what hardware we need for the Jaguar-lab to avoid double work. 
And does anyone know what hardware we need for the [our test] lab?
The team discusses what hardware they need and how to make sure that they 
don’t have to do the same things twice with the RUMA software by defining 
where, when, and how for the RUMA software to work. If it does not work as 
they have decided, then they risk having to re-do tests because of this. 
After this, the development team discusses the remaining stories on the white-
board, what to include in the sprint and after, they have a collection of stories 
(half of story 1, the last activities in story 2 and story 3, story 4, story 5, and the 
critical CR). The team leader suggests they try and think of a snappy sprint goal, 
and they discuss and end up with a collection of stories and a goal with which 
everyone is satisfied. The team leader ends the meeting. 

During this planning session, which took about 60 minutes all in all, the 
participants were involved in both understanding which activities they 
needed to complete their stories and what they would be able to do in 
the given time frame of three weeks. They listed their other engagements 
to examine what available time they had to work on their stories. In the 
transcript above this was especially important because the team would be 
working on stories that were time sensitive, i.e. needed to be finished in 
the next few weeks. The team could then use the list the team leader wrote 
on the whiteboard when discussing how many points12 and stories they 
wanted to take on for the sprint. They discussed their different options for 
stories and provided input, and then chose which stories to work on based 
upon how much work the stories entailed, the available workspace in the 
sprint, and the urgency of the different stories. The meeting ended with 
the development team and the technical coordinator having agreed upon 
which stories to work on and setting a “snappy goal” for the sprint. 

The practitioners were piecing together what they would be able to do in 
the given time frame of three weeks during the sprint planning session. 
The members of the development team and the technical coordinator con-
tributed to the discussion with what they knew about the development 
work itself and their context to come to agreement on how much time and 
work the different stories would take. For example, one of the develop-
ment engineers suggested how to split the first story; he argued with his 
12  Each story is rewarded a number of points based upon how much work its 
different	tasks	represent.	The	team	should	agree	to	complete	a	specific	number	of	
points each sprint: for example, 9. Sometimes the 9 points are one story; sometimes 
they are more. Over time, and as the team improves, it should also be able to do more 
points. The point-system is part of the scrum planning method; it should be used to 
see continuous improvement in the teams’ working methods (Kniberg & Skarin, 2010)
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technical knowledge of what development work the story entailed. When 
one of the engineers began asking how many hours the team had avail-
able, it was also to raise input on how much the team thought they could 
do during the sprint; it came down to the number of hours they had avail-
able to write code. 

In this example, the practitioners discussed and agreed upon what avail-
able space they had and then filled this space with activities through sto-
ries and points. Knowing the development work and the context of that 
work was for example conveyed through technical details and by suggest-
ing how long different activities would take. Of course, it was not possible 
to know for certain how much time activities would take: partly because 
they were part of the development and had not been done in their entirety 
before, and partly because the amount of time and effort it would take was 
elastic. In difference to concrete, straightforward tasks such as fastening 
a screw, the activities in the story were somewhat ambiguous. The prac-
titioners in the discussion would agree upon an estimate for something: 
such as coding the RUMA, based upon previous experience from coding, 
and knowing their work. This produced an agreement upon what work 
capacity they, as a team, had in the coming sprint. They were capacitising 
their upcoming work. 

Capacitising produced both available and unavailable workspace. The 
transcript reveals that the development team agreed upon what develop-
ment work they would be able to perform during the coming three weeks. 
In instances such as this, there were many things going on at the same 
time; within the smaller exchanges, important parts of capacitising can be 
found. The practitioners would enrol available and unavailable capacity, 
frame how much time activities would take, and schedule certain events 
based upon this.

Enrolling Capacity: Discussions on an 
Organisational Unit’s Capacity 

One part of capacitising was enrolling capacity: a pattern of action seen 
when the practitioners’ estimated available and unavailable capacity in a 
project or in another organisational unit. I observed the practitioners esti-
mate different capacities; they discussed what time they had available for 
development work during the sprint or how much time it would take to 
do certain development tasks. These repeated actions have been gathered 
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in the situated pattern of action enrolling capacity, where the practitioners 
enrolled both available and unavailable capacity in the team. This can be 
illustrated with the following two excerpts:

TL: So, what time will we lose in this sprint?
DE: There is learning day.
TL: That’s a whole day, right? 
He puts down 7 as the whole team will spent a whole day 
on learning day. They continue to discuss and the team 
leader has, in the end, put down the following on the 
whiteboard: 
 Modularisation 2h x7
 Learning day 1 day x
 Sprint end/start 1-day x7

TL: What do you want to add to the plan [for this sprint]? The 
hardware issues from story 4 are gone now. 
DE: We have new RUMA…  it needs to be tested in the washing 
machine. 
DE: Can’t we just swap these two stories [points to the white-
board] and call it a risk? And then plan to all the work. 
DE: Yes, we should do that because, otherwise, others will be 
waiting for our work when they don’t have to. The risk is that 
we run a parallel sprint. 

In the first excerpt, the development team discusses how much time they 
would spend on other engagements in the upcoming sprint. The team 
leader wrote a list on the whiteboard, which signified that which the team 
agreed upon was unavailable capacity for development work. “Losing” 
these days and hours meant the team wanted to take on fewer stories.  

In the second excerpt, the development team discussed if it was possi-
ble to swap two stories. One of the design engineers suggested the team 
should swap two stories and, thereby, plan differently. This short exchange 
showed that the team on did not want to commit to more than they were 
sure they could finish during the sprint; the members did not want to com-
mit more capacity than they had. At the same time, they voiced that the 
work would not be very cumbersome and that the team would probably 
be able to do both the work in the story they committed to and the one 
to which they did not commit. This means that members believed their 
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capacity for development work in the sprint was a bit bigger than that to 
which they committed. When one of the development engineers pointed 
out that they ran a risk of running a parallel sprint, he implied that none 
of the work the members committed to had to do with the same thing and 
that it was, therefore, a risk of the team splitting up the work between 
them instead of working all together. This excerpt shows that capacity was 
an elastic concept when planning what to do next, as the team committed 
to one of two stories, yet planned to do both if it had the time. 

In both the instances here, the practitioners were enrolling capacity 
through discussing available capacity for development work, what they 
would manage to do in the sprint, and by the team leader writing drown 
unavailable capacity. They enrolled a certain capacity for the team by dis-
cussing and agreeing on what the team would be able to do in the up-
coming sprint. The practitioners enrolled what capacity was unavailable 
during the sprint by agreeing upon what other engagements the develop-
ment team had and writing it down including the days/hours the activ-
ities would require. The practitioners, thereby, produced a shared under-
standing for what they would do in the sprint, in terms of what they had 
capacity to do. 

I also observed enrolling capacity in relation to what kind of workload a 
person could manage. The following vignette is from a discussion in the 
Cab Development team: the two project managers and their closest man-
ager - the group manager - discuss how to even out the workload of proj-
ects to manage between the two of them. 

The goal was that none of the project managers should have more than 12 proj-
ects open at one time. Both project managers had listen their open projects and 
the three participants went through each project, the project manager detailing 
what the project was about, and their current state. In the end, the three of 
them identified three projects that could be moved from one project manager 
to the other: to even out the current workload between them. All projects that 
were moved were smaller problems with well-defined solutions that were under 
implementation.

In this example, the practitioners discussed the workload of the two proj-
ect managers based upon a new absolute limit of 12 projects per project 
manager. This limit had an effect upon the capacity of each project man-
ager and on what capacity they should put in the different projects. By 
lowering the number of open projects of which a project manager was 
in charge, they had the possibility to dedicate more time to each project. 
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As the group manager explained, the hope was that the limit would help 
the project managers focus and, consequently, that the projects would be 
finished faster.  

The question of how to divide work could also be one of capacity: for ex-
ample, who among a group of people would have time to perform certain 
activities. This is illustrated in the following vignette from the Radio Soft-
ware department. While they were discussing what to do next in node 
test13, the meeting attendants had reached a point where they needed to 
establish which of the node tests had already been successfully performed 
and which remained. The test documentation was not updated, however, 
which launched the discussion described in the vignette. 

The department members working on node test were discussing the functional 
test report: a report that included all the formal tests they made on Radio X. The 
report showed which tests needed to be performed on the software, if the tests had 
been made and whether the tests had been passed. The document needed to be up-
dated to reflect the past weeks of testing, which primarily had been performed by 
a senior engineer (SE). He stated that he had not had the time to update the doc-
ument; he had been busy with both the tests and troubleshooting the software to 
find the origin of two especially tricky problems. He only needed a day or two to 
update the report, and he would try and make the time in the next week. A whole 
development team had recently been assigned to work with node test and the 
team members offered to help update the document; this would be a good way for 
the team to familiarise themselves with node tests and help the SE in his work.

In this example, the practitioners discussed who should update the func-
tional test report: an activity that needed to be completed as soon as pos-
sible. Since the SE had prioritised other activities, it had not been updated 
in accordance with what tests had been performed. The development 
team taking over the assignment from the SE meant that updating the re-
port would require more capacity; that capacity was available. The prac-
titioners find different capacity to enrol for the activity than previously 
planned. By enrolling the capacity of the team instead of the capacity of 
the SE, the practitioners could do what they wanted to do next: update 
the test documentation. 

13  Node test is a type of test where the radio nodes are tested. This requires 
sufficient	functionality	from	the	different	parts	of	the	radio	communication	system.	
The tests performed in node test basic functionality of the radio communication 
system: for example, it is possible for the radio units to connect to the network, and 
it is possible to connect one UI to another through the node (user interface, such as a 
cellphone).
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As the examples show capacity is enrolled when available workspace 
or work time needed to be evaluated in some way. In order to capacitise 
the flow the practitioners were constructing, it was necessary to enrol 
the available and unavailable capacity of individuals and organisational 
units. 

The practitioners, through their discussions, produced a shared under-
standing for what capacity was and was not available, as well as what kind 
of activities this capacity could be used. As the excerpts for capacitising 
from the transcript in the beginning of the chapter showed, both available 
capacity and already taken needed to be understood: in terms of product 
development work and in connection to the knowing of the practitioners. 
Unavailable capacity or “overuse” of capacity was discussed in terms of 
work already taking up capacity or space, as the project manager mentions 
in the second example. Similarly, the work the available space could fill 
was also discussed.

Time Framing: Assign Length to Activities
Another part of capacitising was time framing: a pattern of action the prac-
titioners noticed when discussing and assigning a certain length of time to 
one or more activities. I observed the practitioners discuss and agree on 
how much time different activities would take, and framing this in hours, 
weeks, months, etc. These repeated actions have been gathered in the situ-
ated pattern of action time framing This was part of capacitising a flow, as it 
provided a sense of how much space one or more activities would require. 

There were two instances instance in the quote where time framing was 
seen: the first is from the beginning of the sprint planning, where the de-
velopment team discussed and established the next planning session and 
how long the sprint was. The second was from the end of the meeting, as 
the practitioners were talking about how to perform tests on the RUMA 
software, as efficiently as possible: i.e. so they did not have to re-do some 
of the tests because it would take too much time. 

In the first excerpt, the team leader (TL) had asked if there was anything 
else that he should add to the whiteboard. On it was a list with other en-
gagements that the development team had during the sprint: i.e. time un-
available for development work. After concluding that the sprint is normal 
in length, the team discussed exactly which activities should be included 
in each assignment (user story) they have. In this excerpt, the practitioners 
framed how long the sprint was in days. 
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In the second excerpt the development team discussed the risk of double 
work due to not having the correct hardware. The focus upon how not 
having to do the same things twice came from a risk of the work then not 
fitting in the sprint because it would take too long. So, even if the team did 
not discuss the activities in concrete days, they still discussed whether it 
was possible to do so based upon how long it would take. 

Time framing was not only seen in situations where the practitioners need-
ed to know what/how many activities to put in the available capacity; 
sometimes it was seen in instances, such as in the following vignette. This 
is taken from a project team meeting at the Cab Development department. 
The project concerned a faulty water pump. Moreover, the problem found-
ing the project needed to be re-evaluated because the previously proposed 
solution could not be sourced. As the concern with the water pump need-
ed to be re-evaluated, the project team had just decided that they should 
hold an RCA (Root Cause Analysis) to discuss different possible root caus-
es and evaluate them. 

TL: Is there anything else? 
DE: When will the next sprint planning be? [It effects how much time 
they put away for the end and beginning of the sprint.]
The team shortly discusses when the next planning session will be 
and concludes that it will be on a Friday three weeks from now, 
meaning the sprint is normal in length. After clarifying that, the team 
is done with vacation and other time constraints. They move on to 
discuss what activities are needed to complete the stories in the back-
log . The team leader then continues with the next step for the team: 
deciding what the team wants to work on in the upcoming sprint. 

DE: If the customer request is high risk, what happens if it is 
not finished? We need to know what hardware we need for the 
Jaguar-lab to avoid double work. And does anyone know what 
hardware we need for the [our test] lab?
The team discusses what hardware they need and how to make 
sure that they don’t have to do the same things twice with the 
RUMA software by defining where, when, and how for the 
RUMA software to work. If it does not work as they have decid-
ed, then they risk having to re-do tests because of this.
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The last point on the agenda for the project team was finding a suitable time to 
hold a root cause analysis (RCA) to try and find out when and why the pump 
was malfunctioning. The project manager (PM) said that even though he would 
like to have the RCA as soon as possible, he could not see a suitable opening for 
another three or four weeks. One of the development engineers (DE1) in the 
project team said this was not a problem since he had a few assignments he want-
ed to finish before the RCA, so the team would have sufficient information going 
in. The project managers concluded that he would look at everyone’s calendar 
and invite them over email once he had found a time. 

In the short exchange between the design engineer and the project manag-
er, the design engineer said it was actually beneficial that the team needed 
to wait four weeks for the RCA. He could then use this time to finish a few 
things that he would like to have finished earlier, so the project team can 
use that information during the RCA. By doing so, he framed his planned 
activities in time, saying it would take four weeks for him to complete all 
of them and that it would be beneficial that he had completed them before 
the RCA. The design engineer and the project manager in this discussion 
produce a shared understanding that having the RCA in four weeks would 
be feasible and suitable given the remaining work. They were capacitising 
both the remaining work and the available capacity of the design engineer 
(as he was doing the work). 

Time framing was, thereby, seen as a way for the development engineer 
to support the project manager’s suggestion of having the RCA in four 
weeks. In the specific instance, they could not have held the meeting earli-
er as there were not any available time slots. However, this was not always 
the case; sometimes time framing was seen when the practitioners tried to 
decide what to do next by deciding how long certain activities would take 
so they knew when to plan the follow-up. This was the case in the follow-
ing vignette from the Radio Software department. The example is drawn 
from a so-called scenario planning session, where senior managers from 
the Radio Software department and a manager from the product owner 
department14 took part.  The participants would plan which development 
teams should work in which projects the coming months: up to 12 or 18 
months in advance. This plan was rough and changed often, yet it gave the 
managers, project managers, and technical coordinators an overview of 

14	 	The	Radio	Software	department	worked	with	a	different	department	in	the	
company. This department was tasked with owning the products and services sold by 
the company: the “product owner department”.
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who was doing what and the ability to plan their projects in time to some 
extent. In this example, the participants in the scenario planning session 
discussed how much time, in coding hours15, a small project would require.

An estimate was needed so they could begin to look for a suitable slot in the 
scenario plan: i.e. finding one or two teams with that number of hours available. 
The estimate that the participants received from a team of senior development 
engineers was 1000 hours. The participants agreed that these hours; plus the 
time it will take to test seemed like a feasible number of hours. They identified 
two possible slots and tried to agree on whether it would be quicker to have only 
one or two teams assigned to the project.

The technical coordinator (TC) and the senior manager (SM) discussed 
what the respective development teams should do. The discussion was 
based upon an excel sheet shared on a projector, which showed what teams 
were working in the department and the projects in which they would be 
engaged. In the vignette, the TC and the SM estimated how much of a 
development team’s time they thought this specific project would require. 
The SM received an estimate - 1000 coding hours - from a development 
team consulted in the question. They discussed this, as it did not seem 
feasible to them to plan for 1000 hours of work; it would not be enough 
time to complete the project. The TC argued that the project would take 
more time, and he exemplified that what was coded in 1000 hours should 
be tested as well and that would also take time. The TC and the SM frame 
how much time the project would take and the benefits of having two 
teams’ work in parallel even though more coordination would be needed. 

As per the examples, framing activities in time produced a shared under-
standing for how much capacity these would require for an individual 
or an organisational unit. The time frames were sometimes based upon 
limitations as in the first example. Here, the development team only had 
a given number of days to work and needed to understand how many of 
these the different stories would take up, so they could fill their days with 
the most important work and not overload them too much in the sprint. 
As per the second example, time framing was sometimes seen in the form 
of support for a decision on something else. And, it was sometimes seen 
when the practitioners tried to understand how much capacity the activ-
ity would take, so it could be scheduled in a suitable place: see the third 

15  Coding hours was a known measurement of work-time in the department. 
Before a project started, the amount of work it would take was estimated in “coding 
hours”. This was a number of hours the consulted development engineers thought 
would take to code regardless of the software function.
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example. In all cases, the practitioners discussed how long different things 
would take, so they could “fit” activities as available capacity to what they 
discussed, when deciding what to do next.

Scheduling Activities: Agree on Slots to Hold 
Activities 

Another part of capacitising was the pattern of action called scheduling. I 
observed the practitioners discussing options for holding certain events or 
when to plan for certain activities based upon what they knew about the 
available capacity. These repeated actions have been gathered in the situ-
ated pattern of action scheduling activities. Scheduling a specific event was 
often primarily steered by what development work needed to be finished 
beforehand and what the capacity was to finish this. Scheduling certain 
activities was primarily steered by what the activities were and what ca-
pacity was available to perform them. I have chosen two excerpts from the 
transcript to illustrate this. 

TL: Story 3 has grown to 7.5 points
DE: How long is the sprint? How many hours do we have available?
TC: The customer request and story 3 are critical; they need to be finished 
during this sprint. 
TL: Can we re-prioritise then? Do story 3 and the customer request and 
split story 1? [We need only part of story 1 for the customer request.] Can 
we just split it in two? What do you think?
DE: We could split story 1 in two, one for upload and one for download, 
since we don’t need both for the customer request. 

After this, the development team discusses the remaining sto-
ries on the whiteboard, what to include in the sprint and after, 
they have a collection of stories (half of story 1, the last activities 
in story 2 and story 3, story 4, story 5, and the critical CR). The 
team leader suggests they try and think of a snappy sprint goal, 
and they discuss and end up with a collection of stories and a 
goal with which everyone is satisfied. The team leader ends the 
meeting.
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In the first excerpt, the development team discussed how to prioritise 
between two stories, which lead to a decision to schedule story 1 in two 
parts. As DE3 suggested during the discussion, the development team 
could split the story and only do half during the sprint, since they did not 
have capacity to both all of story 3 and all of story 1. 

In the second excerpt, the development team ended their sprint planning 
session with an agreement about what to do during the sprint: half of sto-
ry 1, the remaining activities in stories 2 and 3, all of story 4 and 6, and 
the critical customer request. Here, the development team agreed on what 
should be scheduled as happening during the sprint, based upon what 
they agree is doable in the time they have and what is most important. The 
last aspect is brought to the team by the technical coordinator (TC). 

In both excerpts, the development team discussed which stories and ac-
tivities to schedule in the sprint and which to schedule for later. They 
produced a shared understanding for what work should be done during 
the upcoming sprint. In both excerpts, different activities were scheduled. 
However, sometimes scheduling was seen when the practitioners needed 
to agree on when in time they should hold a specific event.  In the follow-
ing vignette from the Cab Development department, the project team for 
the rubber holding held its third RCA meeting. The project team had pre-
viously met to gather possible root causes for the rubber holding loosening 
from the cab side and had begun investigating them. This meeting had the 
purpose of updating the project team on the different investigations. 

Most of the work had been assigned to one of the development engineers (DE1) 
engaged in the project. Due to other reasons, he had not been able to finish all 
of his tasks until the meeting. At the end, he and the project manager (PM) 
began discussing when they could set up a new follow-up meeting to close the 
RCA. DE1 said he did not know exactly how much time the remaining work 
would take, and guessed it would be at least two or three weeks. He and the PM 
discussed the content of the different activities and how he should handle them. 
In the end, they decide that DE1 should do a plan and estimate how long the dif-
ferent activities would take and then get back to the PM with an earliest possible 
date when they could have a new follow-up meeting.  

The discussion between DE1 and the PM was about when the develop-
ment engineer could have his assignments finished as this constrained 
when it would be suitable to have a new meeting. Even if DE1 did not 
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know exactly how much work he had left, he was able to give an estimate 
based upon what he did know. As he and the PM discussed the content 
of the different activities he had left, they framed the remaining activities 
in time, and then they landed in a suitable time to have the new meeting. 
They scheduled the RCA in relation to the other activities. 

A similar situation occurred in the below vignette from the Radio Soft-
ware department, as the development team was in its planning session 
and needed to decide what it wanted to do during the sprint. The issue 
was that the team needed to test a certain piece of code in more “lifelike” 
conditions and, therefore, either needed a 200m long cable or a CLS (Cable 
Length Simulator) to perform the tests they needed to do. 

The team members had first hoped to get either the cable or the CLS sooner, so the 
assignment where either was required had been planned for the sprint before the 
one they were planning now. When the team realised that it would be difficult to 
get either the cable or the CLS, it pushed the assignment so that it was planned 
for the sprint after the one they currently arranged. Now one of the development 
engineers had found a 200m long cable and they could finish the assignment to 
the upcoming sprint instead. 

In this exchange, the team members had waited for a 200m long cable or 
a CLS (Cable Length Simulator) for their tests and now a cable had been 
located (and hidden in a safe place). As the assignment had been pushed, 
it was prioritised now that the cable was finally found. The team members 
scheduled the assignment for the upcoming sprint, as it was now possible 
to run the tests satisfactorily. 

Scheduling activities refers to situations where the practitioners in their 
discussion produced a shared understanding for when they could hold 
certain activities. This contributed to capacitising, as scheduling activities 
produced available capacity to be filled with this activities. 

There were of course a lot of meetings, workshops, planning events, and so 
on constantly scheduled. What makes the given examples important and 
relevant to capacitising are two aspects: first, the scheduling activities pro-
duced available capacity by setting conditions for when something could 
be held, such as the follow-up RCA meeting. Secondly, that scheduling 
made certain capacity unavailable, as the practitioners agreed upon what 
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needed to be completed beforehand. The capacity that was made avail-
able was the capacity for product development work needed to complete 
the conditions set, which could otherwise have been made unavailable by 
other activities. The capacity that was made unavailable was the capacity 
for holding the scheduled activity before the conditions were completed.

Summary: Constructing Flow Through 
Capacitising Activities and Organisational Units

The practice of capacitising activities and organisational units was built up 
from situations where the practitioners would establish capacity for what 
they wanted to do. The produced shared understanding was for how the 
flow should move forward, to what extent was there space and time for the 
activities in the flow. To establish this, three patterns of action were seen: 
enrolling capacity, time framing, and scheduling activities. These were all 
part of capacitising activities and organisational units since they produced 
different parts of the practice, as summarised in in Table 6.3. 

Table 6.3. Summary of the Four Patterns of Action Enveloped in the Practice of 
Capacitising

Pattern of Action Discussing and Establishing Shared Understanding on 
the Following

Enrolling capacity … What capacity was available or unavailable in a 
given time frame 

Time framing … Assigned lengths of time to certain activities 
Scheduling activities … When in time to hold specific events

Enrolling capacity was part of capacitising activities and organisational units 
as it addressed available and unavailable capacity for certain activities or 
organisational units. As the examples have shown, the practitioners were 
engaged in discussions on what they thought was available capacity and 
how much capacity different activities would require. Producing available 
and unavailable capacity was both a constraint in how much work the 
practitioners could plan for at the same time and gave them the possibility 
to plan what they discussed as being feasible activities to perform. This 
was based on the practitioners’ knowing about the specific activities dis-
cussed and what was going on in the organisation. 
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Time framing was also part of capacitising activities and organisational 
units as it produced a time aspect to activities that were planned. As the 
examples have shown, the practitioners discussed and established how 
long it would take to perform different activities. Through time framing 
activities the practitioners would share and produce knowing on what 
kind of product development work the activities would mean and what 
capacity they would require. This produced knowledge about what kind 
of product development work the different activities meant and the time 
and effort the practitioners thought it would entail. 

Scheduling activities was part of capacitising activities and units, as it pro-
duced available and unavailable capacity in relation to a specific event. As 
seen in the examples, the practitioners would schedule events or specific 
activities by knowing what needed to be done beforehand so the sched-
uled event would become valuable to hold. Producing scheduled activities 
meant also producing available and unavailable capacity prior to and after 
the event. 

Capacitising activities and organisational units could be seen as part of 
constructing flow in complex product development work, as the capaci-
tising constructed available and unavailable capacity in a project, or for a 
person or a team. The practitioners took activities and different organisa-
tional units - such as projects or development teams, or even individuals 
- and produced what available capacity there was to fill and how to fill 
it, thereby, making it unavailable. This meant the discussions where the 
practitioners produced capacity in activities and units they would produce 
shared an understanding for when different activities could be performed 
and how to make them all “fit” within the produced capacity. Depending 
on the produced capacity the discussed activities would take more or less 
work or time. This constructed a relative movement within the construct-
ed flow as the activities of capacitising related activities to time. To get e.g. 
a project to “move fast” activities needed to be planned and performed 
close to each other in time. 
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chApter conclusion
Constructing flow, capacitising activities and organisational units, and 
assembling sequences of activities were practiced as the practitioners es-
tablished what to do next. The practitioners drew upon previous expe-
rience, knowing what kind of development work needed to be planned, 
what kind of capacity this would take, using all of this to build a flow of 
activities that was feasible, which they would perform. In doing so, they 
would produce flow in their work and in the respective organisations. The 
practices and patterns of action described are once again summarised in 
Table 6.4.

Table 6.4 Listed practices and enveloped patterns of action for constructing flow

Constructing Flow
Assembling Capacitising 

Exploring 
sequence

… Sequence of 
activities Enrolling 

capacity
… What capacity was 
available or unavailable in a 
given time frame 

Cataloguing 
activities

… What activities 
to include/exclude 
from assembling

Time 
framing

… Assigned lengths of time 
to certain activities 

Detailing 
activities 

… What ambiguous 
or “large” activities 
entailed

Scheduling 
activities

… When in time to hold 
specific events

Labelling 
a course of 
action

… What a possible 
sequence could be by 
using a known label

—> 
… Assembled 
sequence of 
activities that could 
be performed, a flow

—> 
… Available/unavailable 
capacity for activities to be 
performed, a flowing 
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7. formulAting vAlue

chApter introduction 
While organising the daily product development work, the practitioners 
in the Cab Development department and the Radio Software department 
would find themselves in situations where they needed to agree on what to 
do. As part of organising their work, they were formulating what would 
be valuable to do: what activities in their projects should be done next. For-
mulating value in this way was part of their everyday formal and informal 
meetings. The practitioners together discussed and agreed upon what to 
do next as part of setting a direction for moving forward. 

As was seen in the literature review, formulating what value should be 
done is based upon what the customer wants: i.e. on the customer-value 
(Liker & Morgan, 2006). As the literature has put a focus on formulating 
the customer-value, the questions have been described as primarily strate-
gic. In these descriptions, understanding what the customer wants directly 
leads to understanding which activities will be creating value. Improve-
ments are about maximising these value creating activities. Consequently, 
all other activities should be minimised or removed completely as they do 
not add value; this is the waste. Lean literature has described how to reach 
an agreement on which activities are value-adding and which are waste 
through the use of different methods: for example, through value stream 
mapping, continuous improvements, and visual management. These 
methods have the purpose of creating a common agreement on what is 
the customer-value and what contributes to this value. In other words, 
the question is how can it be decided if something is value creating. This 
chapter serves to show how this is accomplished when organising product 
development work on a micro-level. 

A series of examples will be used to explain and illustrate how the practi-
tioners in the two studied departments formulated value in their organis-
ing of complex product development work. The examples are in the form 
of longer transcripts and shorter vignettes. The examples are all picked 
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from the notes taken during my observations and are presented as conver-
sations or as short descriptions. These are meant to illustrate how I have 
seen the practitioners formulate value, as they organised the product de-
velopment work. 

The practice of formulating value has here been built up from several en-
veloped practices and patterns of action as listed in Table 7.1. Navigat-
ing toward a goal encompasses the patterns valuing activities, specify-
ing value, and widening the frame of reference. Contextualising current 
state encompasses the patterns reporting on previous work and relaying 
information. Together these make up parts of formulating value as well 
as parts in organising complex product development work. They will be 
presented separately, sorted by practice. Each practice is exemplified by a 
longer transcript, often describing a whole, longer meeting or discussion. 
The separate patterns of action are then exemplified by excerpts from the 
transcripts and with supporting vignettes from other meetings and dis-
cussions. There are also tables of more supporting examples found in Ap-
pendix 11.2.

Table 7.1 Listed practices and enveloped patterns of action for formulating value

Formulating Value
Navigating Toward a Goal Contextualising Current State

Valuing activities Reporting on work performed
Specifying activities Relaying information
Widening the frame of reference
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7.1 nAvigAting towArd A goAl
Since much of agreeing on what to do in the development projects was 
about finding a way or the most suitable way forward, I observed that the 
practitioners established continuous and small interpretations of direction 
at almost every meeting. This could be when they made a choice between 
two options, when they specified what activities needed to be done, and 
so on. For example, this was one of the big parts of the big picture meet-
ings at the Radio Software department, as per the transcript below. In this 
example, the technical coordinator had set up a recurring meeting - the 
big picture meeting - where he gathered those currently most involved in 
the development of Radio X. At the meeting in the transcript, the technical 
coordinator, five team leaders (TL1 to TL5), and two test managers (TM1 
and TM2), had just gathered for this week’s big picture.1  

The technical coordinator had arrived to the conference room a little early and 
wrote down an agenda on the whiteboard of different topics he wanted to discuss 
at the meeting. He had sent out an email before the meeting presenting that he 
wanted to discuss how the SWIT-team was (not) working with the rest of the 
departments’ teams, which needed to be addressed so the workload was better 
divided among the teams. He had also specifically asked a few team leaders from 
teams he knew were working on related issues to come to the meeting. On the 
whiteboard was the following list:
 *WOW [Ways of Working]
 *Anatomy
 *Test system 32
 *Node
 *Next sprint
He began as soon as everyone (who the coordinator wanted to be there) had 
arrived and settled down in the conference room.
TC: Have you guys seen my e-mail with questions about ways of working? 
SWIT3 will stay where they are sitting now.
TL1: SWIT doesn’t share their problems with us; it’s better to go over there and 
tell them that you have time to take over something specific, if you have the time. 
TC: How should you do that? Do you have any suggestions?
TL1: Wang [a design engineer] suggested that we have a team that works on 
node.

1  Sections of the transcript are coloured in blue, pink or orange. These signify 
excerpts	that	will	be	used	to	illustrate	the	specific	patterns	of	action	later.	Blue	is	
valuing activities, pink is specifying value, and orange is widening frame of reference.
2  Test system 3 was the system that ran developed software against real 
hardware, which was mounted, in a controlled environment.
3	 	SWIT	is	a	temporary	development	team	put	together	to	handle	difficult	
problems.
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TM1: Keep up with test system 3, as this is where we have the biggest [trails 
out]
TL3: This is getting very critical, maybe we can’t focus on everything at the 
same time, and we can’t focus on everything. Everything in node or everything 
in test system 3 is not the most critical now. We are a limited number of people. 
Draw in more; it is more happening here [points to agenda somewhere between 
test system 3 and node] 
TL3: Find different problems; what we don’t find in node we find in test system 
3 and vice versa. We need to write a report type B4 that we have a problem, not 
point to who caused it. 
TL2: Even if the problem spreads [while solving], someone who is prioritised on 
it and coordinates
TC: My suggestion would be that we have SWIT in one corner; they can’t take 
everything. Instead, they focus on node, look more in that direction and, by do-
ing that, they also have more of an eye on everything: the overview. 
TL3: We are doing a pure kanban board now; whatever is on the top of the board 
is most important. There is not much, no TR’s, almost no Report type B, just 
a little to do but a lot of worries. Maybe we could tell SWIT not to sit on the 
problems so long, but write a Report type B. 
The discussion continues on how the SWIT team should work in relation to the 
rest of the teams. TM1 who is also on the SWIT team expresses concern that it 
will not make the work easier on the SWIT team if they should just flood the oth-
er teams with emails and report type B:s. It would be better with designated help. 
They discuss options for this, a different first line support to compliment SWIT. 
Someone brings up a concrete problem and one of the team leaders offers help 
from his team, as they have competence. During his discussion, both external 
line and external alarm are added to the bottom of the agenda. They are brought 
up as examples of problems and both need to be addressed again later during 
the meeting. The technical coordinator tries to bring the discussion back to how 
SWIT should work: his original question. 
TC: Ok, so ways of working: do we have any suggestions? Is it enough to add 
people here and there or should we have a team that focuses on node test and then 
we can see you [SWIT] more like terass line? 
TL3: It would be great if we could make sure that we are not doing the same 
thing over and over again. Independently of what SWIT says that they do. 
Again, they are trying to keep track of all report type B and TRs, tell them to 
write one as soon as they find a problem. And then the rest of us will have to start 
picking and prioritising. 

4  Report type B was a system in which software problems can be logged and 
tracked. In the Radio Software department, the name of the system was used to sig-
nify	that	a	bug	report	should	be	written	in	that	system	as	there	are	different	systems	
for	different	kinds	of	problems.
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This suggestion launches a short discussion on if this wouldn’t mean that SWIT 
gets too much work to do and if that is the case maybe SWIT are not doing the 
right things and should not be solving all of the problems, more just identifying 
hem and noting a few connections to other problems if they see any. Since there 
are loads of sources of information it is better to look just in one place and that 
should then be the SWIT team. They also discuss how this should be document-
ed. 
TL3: It doesn’t have to be a detailed report type B; it can be a bit more diffuse 
“this is the problem”
DS: Write as best they can “this is the problem” and clearly state that more 
investigation is needed. 
TC: We need to put SWIT in contact with more people that can help them. 
TL3: SWIT should coordinate and keep an eye on everything but not solve all 
the problems. 
TC: Is this enough until next sprint? For SWIT to write Report type B and we 
get the people in the SWIT team back into their regular teams. 
They agree that it is enough: stating what Ways of Working they want to com-
municate. Then the technical coordinator wants the team leaders to write what 
their teams are working on the whiteboard. Since the teams have one member 
that is also part of the SWIT team, he has already added that to each team’s col-
umn on the whiteboard. After all of them have written down what they work on 
they, as the technical coordinator suggests, and discuss if someone has too little 
or too much to do. 
TM1: We don’t have that much in my team, but the things we have are very 
difficult. 
TC:Maybe you need a few smart people who can help you with that [which is 
test system 3]
TM: Maybe we who are in the sync-group for test system 3 can try and describe 
the problems we are having. One thing we have started with is that the specifica-
tion [for the test] doesn’t follow the commands given.5 We have been calling to 
get answers about this, but we need someone to help us with this. 
This problem launches a small discussion among the meeting participants. One 
of the team leaders points out that it is a known problem in test system 3, but 
still the problem is serious for at least two teams, as pointed out by their man-
agers. This could also be connected to a different type of problem where mea-
surements taken in tests look right, but the test doesn’t pass. They discuss how 
to come to terms with the problem; the technical coordinator suggests that the 
teams could spend more time in the lab or that they use the network technicians 
they have available to help them. Team leader 1 has not encountered the problem 

5	 	What	is	supposed	to	happen	in	the	test	(the	specification)	is	not	in	line	with	
the commands given in the test.
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but the others have he asks for advice and it seems that all of the discussed tests 
run correctly when run manually instead of automated. 
TC. Maybe we could put focus areas here: someone who begins to look into this. 
TM1: We already look at the instrument [to see if the problem can be solved and 
how]
TL3: Write a report type B so we know who is working on this
TC: TM1 do you need to look at the [Whole system test] as well?
TM1: Normally SWIT does this and we have someone writing new report type 
B:s so everything should be covered. 
They continue through the agenda and begin discussing the projects’ anatomy, 
meaning the plans that are in place. The technical coordinator has brought three 
anatomies and put them up with magnets on one of the whiteboards. 
There is problem with the CPRI-link6 and, at the moment, it is unclear if the 
problem is only connected to a specific project or if it concerns all projects/all 
software running on the same platform. 
TC: If both node and several of the team are having problems then maybe it is a 
radio-problem. 
TL3: I think we should make a task force, right now we hear a lot and don’t know 
so much
TM1: My team is trying to focus on test system 3 [where the problem occurs]
Tl3: Maybe then it’s no good having more people working on the same problem. 
TC: Keep in touch and keep an eye on it.
They begin discussing having a taskforce anyway, since there seems to be a few 
connected problems and they all seem to agree that the problem could be related 
to the radio rather than to a specific problem. The task force could begin in node 
and then work its way back through the system. One suggestion is to bring 
together the node test team, SWIT, and the team for test system 3 and, together, 
go through all problems and list them. There is bound to be a lot of overlap. Even 
if everyone thinks the idea is good, the technical coordinator points out that they 
will probably need more time than the 15 minutes set aside for the node test 
update meeting. Maybe this is what the task force should do. Everyone can’t 
just write report type B:s for all their problems; the department will get flooded 
with reports. 
The technical coordinator says that he will call the three groups to a meeting and 
they will have to decide to whom to send this. They then move on to the next item 
not he agenda: test system 3. 

6  CPRI stands for Common Public Radio Interface. This interface allows for 
the	physical	cable	connecting	the	antenna	unit	and	the	base	unit	to	be	of	different	
kinds.
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In this example, detailing the first half of the big picture meeting, the par-
ticipants tried to find a direction forward. They were, as seen in the discus-
sions, navigating a number of obstacles as well as navigating toward the 
goal of completing all of the projects discussed. The transcript shows the 
discussion on the first two agenda points: WoW (Ways of Working) and 
Anatomy, in the meeting agenda set by the technical coordinator. WoW 
referred to the fact that the technical coordinator wanted to discuss how 
they were currently working in the department because he found it to be 
inefficient: an issue that forced a discussion on the ways of working. They 
needed to get a number of soon-to-be-critical problems under control so 
that they could complete their work. Anatomy referred to the technical 
coordinator wanting to go over the project anatomies for the projects for 
which he was responsible, meaning that he wanted to have an update from 
the team leaders on how development work in the different projects was 
coming along. 

Based upon the two agenda points, the participants discussed how to han-
dle the current situation with the SWIT team, how to tackle a number of 
technical difficulties that had appeared, and if they should try and form a 
task force to address at least some of these issues. The technical coordina-
tor leads the beginning of the meeting by referring to his email. In it, he 
had stresses that he wanted to discuss how they in the department should 
work with SWIT. As can be seen in the discussions, the SWIT team had 
very much work to do. The team was supposed to handle problems in the 
software that emerged during testing and, because there had been unusu-
ally extensive problems both in test system 3 and in the radio node, they 
had received a lot of work. At the same time, because these problems had 
been difficult to trace and solve, there were many activities that had been 
pushed forward waiting for the tests in test system 3 and in the node to 
run smoothly. This had become urgent, as several of the projects were to be 
delivered to customers in the early fall and the testing (and the software) 
needed to function properly for that to happen. The technical coordinator 
wanted the participants at the meeting to discuss possible solutions on 
how to divide work between the SWIT team and the other teams in the 
department. Therefore, the team leaders of the five teams the SWIT team 
members were also part of at the meeting. They reached an agreement 
where the SWIT team should do less of the problem solving and focus 
instead on identification and documentation of problems into the Report 
type B system: to log and track the problems. When the problems were 
logged as Report type B:s, a development team that had relevant compe-
tencies could find them, and they could work upon finalising the tracking 
and solving. The discussions on the project anatomies focused upon prob-
lems the teams might have at that time and that which they were working 
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upon. As the discussion showed, it seemed as though the teams had suf-
ficient to do because the meeting swiftly swayed toward discussing spe-
cific issues in test system 3 that were experienced by several development 
teams. Here, they wanted to come up with a solution on how to work so 
that they could fix the problems as soon as possible and then commence 
regular testing again. 

The participants produced suggestions of ways of working and how to 
address problems in test system 3 by discussing the problems. They navi-
gated toward the goal of completing all of the projects. The first discussion 
on the ways of working brought up the issue of what to do next insofar as 
the discussion centred upon who should do what. They also discussed a 
number of specific problems as examples of how the division of work be-
tween SWIT and the other development teams did not work as expected. 
When the participants discussed the current problems with the CPRI-link 
and the ensuing problems with test system 3, they produced a shared un-
derstanding for the problem, who was doing what at the moment, so they 
could decide what to do next. This was to start a task force that would look 
into the problem. They produced a shared understanding for both how to 
work and what activities were necessary, as well as what to do next. 

In instances such as the one above there were many things going on at 
the same time and within it smaller exchanges produced important parts 
of navigating toward the goal. This was apparent when the practitioners 
discussed what to next. In instances such as this, many things were going 
on at the same time; within smaller exchanges, important parts of navi-
gating toward a goal could also be seen. These parts are three patterns of 
action called valuing activities, specifying value, and widening the frame 
of reference.

Valuing Activities: Agreements on a Course of 
Action

As seen in the excerpt below, navigating toward a goal was sometimes 
complicated and required lengthy discussions on what to do. I observed 
possible activities were given value in relation to what else was going on 
at the time, and how to reach the goal. These repeated actions have been 
gathered in a situated pattern of action called valuing activities, where sit-
uated means that even though the pattern has been recognised over and 
over again, every performance was different and produced a shared un-
derstanding in the given situation. I have chosen two shorter exchanges 
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TC: Ok, so ways of working: do we have any suggestions? Is it enough to 
add people here and there or should we have a team that focuses on node 
test and then we can see you [SWIT] more like terass line? 
TL3: It would be great if we could make sure that we are not doing the same 
thing over and over again. Independently of what SWIT says that they do. 
Again, they are trying to keep track of all report type B and TRs, tell them to 
write one as soon as they find a problem. And then the rest of us will have 
to start picking and prioritising. 
This suggestion launches a short discussion on if this wouldn’t mean that 
SWIT gets too much work to do and if that is the case maybe SWIT are not 
doing the right things and should not be solving all of the problems, more 
just identifying hem and noting a few connections to other problems if they 
see any. Since there are loads of sources of information it is better to look just 
in one place and that should then be the SWIT team. They also discuss how 
this should be documented. 
TL3: It doesn’t have to be a detailed report type B; it can be a bit more dif-
fuse “this is the problem”
DS: Write as best they can “this is the problem” and clearly state that more 
investigation is needed. 
TC: We need to put SWIT in contact with more people that can help them. 
TL3: SWIT should coordinate and keep an eye on everything but not solve 
all the problems. 
TC: Is this enough until next sprint? For SWIT to write Report type B and we 
get the people in the SWIT team back into their regular teams. 

The discussion continues on how the SWIT team should work in relation to 
the rest of the teams. TM1 who is also on the SWIT team expresses concern 
that it will not make the work easier on the SWIT team if they should just 
flood the other teams with emails and report type B:s. It would be better with 
designated help. They discuss options for this, a different first line support 
to compliment SWIT. Someone brings up a concrete problem and one of the 
team leaders offers help from his team, as they have competence. During his 
discussion, both external line and external alarm are added to the bottom of 
the agenda. They are brought up as examples of problems and both need to 
be addressed again later during the meeting. The technical coordinator tries 
to bring the discussion back to how SWIT should work: his original question.
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from the transcript in order to illustrate how activities were valued: both 
are about how SWIT and how the department’s other teams could work 
together. 

In the first exchange, which I summarised, the team leaders brought up 
two concrete problems they were having: the external alarm and the ex-
ternal line. In both cases, the practitioners add these to the bottom of the 
agenda so that they can be addressed separately. Then, with the goal of 
finding a course of action, they addressed the problem specifically. 

In the second exchange, the discussion has just begun on how to change 
the ways of working with SWIT. The technical coordinator opened the dis-
cussion by referring to his email. Then, the three speaking team leaders 
and the one test manager provided input on what were the problems in 
their experience. The different participants both contributed to each oth-
er’s statements as TL3 and TL2 at the end of the discussion, clearly recog-
nising what the technical coordinator brought up as a problem, by giving 
examples as TL1 does in the beginning. This shows that they formed a 
shared understanding for was what the problem and that they wanted to 
find a way to work that was “focused” in the words of TL3. 

The different options in the two highlighted exchanges pertain to how to 
work in two ways: first, in the concrete examples given by the different 
team leaders and secondly, to divide responsibilities in a more general way 
between SWIT and the other teams. The discussion produced agreements 
in both cases on what to do; more specifically, the discussions produced 
suggestions on how to work. Given the situation and the discussion, this 
was considered the best or most appropriate option. 

A different example of the pattern valuing activities comes from the Cab 
Development department. Here, a course of action was needed for a spe-
cific project. The projects, such as the misaligned hatch in this vignette, had 
a goal; however, the team needed to progressively agree upon a course of 
action. In the transcript below, the project team – the project manager (PM) 
and two development engineers (DE1 and DE2)  gathered to discuss and 
decide what to do next as they needed to plan for the upcoming design 
review7. 

7  A design review is an event where the design of a part or sub-system in 
the product is reviewed. The development engineers involved in designing the part 
currently and previously should be involved, as well as those with information on 
possible	field	quality	problems	or	production	problems.
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The project team went over what should be done in the design that was planned 
for the coming weeks. In the design review, the project team would meet to go 
over how the hatch was designed, produced, and assembled in order to find the 
origin of the misalignment. They would convene along with designers who had 
designed the hatch, production personnel, the purchaser involved in procuring 
the hatch, and a few other possible stakeholders. The PM planned what to do at 
the design review by first stating that it was important the original design team 
was there: both so that the current project team could ask questions and look at 
the problem first hand. The review needed to be planned so that at least one of 
them could be there. The PM and DE1 also made plans the address the other 
action points before the design review could be held. 

In this example, the project team were also valuing different activities. 
What the discussion shows is the practitioners produced a shared under-
standing for a course of action through the contributions from the different 
participants. They were all added as activities that should be performed so 
that the design review could be held at a later point in time. The different 
activities were valued as needed in order to achieve the goal where the 
goal was to resolve the problem with the hatch. They also provided what 
could be seen as conditions for when it would be valuable to hold the de-
sign review, namely when a few specific people attended (the designers of 
the hatch, the purchaser, and so on). The activities were all chosen based 
upon what seemed important to do in this situation, and what would gain 
the project team most and relevant information on the hatch. 

Producing a course of action was also seen in the next example, yet in re-
lation to a specific issue at the Radio Software department. The example 
is from a meeting when the technical coordinator (TC) met with a few line 
managers (LM), and a team leader (TL) to discuss how the department’s 
major projects were coming along and how they should proceed to get the 
most from everyone involved. 

In this example, they discussed how to deal with the upcoming formal tests that 
were being performed within a different department. The participants discussed 
and agreed that even though they knew a bit about what they had to be fix before 
the formal tests could begin, TeM would continue to discuss the handover with 
the other department so that he could help the development teams on what parts 
of the software to prioritise.  
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In the above example, the technical coordinator and the team leaders dis-
cussed the formal tests that a different department would perform, yet 
where the software coded by the teams in the Radio Software department 
was to be included. The technical coordinator and the test manager dis-
cuss at the beginning of the exchange what they needed to do so the soft-
ware was finished enough to be sent for the tests. They concluded that 
they did not know enough to evaluate the software. They did not have 
enough information about the activities that were needed in this course of 
action. Thereby, they agreed the first activity should be that the test man-
ager finds out more information from the other department involved. In 
the discussion, the technical coordinator and team manager produced a 
shared understanding on what would be valuable to do, in order to obtain 
the software for formal tests. 

Situations when the practitioners produced a course of action is called valu-
ing activities. In these discussions and decisions, the practitioners would 
come up with different activities needed to complete a goal of some sort; a 
course was chosen based upon how the different activities were valued in 
relation to this goal. As the examples show, the goals included completing 
different tasks, such as a part of a project or the entire thing.

Specifying Value: Prioritise Between Options
A different part of navigating toward a goal includes specifying what val-
ue actually was. I observed how the practitioners sometimes faced situa-
tions where they had to choose between options of direction and disregard 
some activities, rather than establish a direction by including all activities 
in their future work. These repeated actions have been gathered in the situ-
ated pattern of action specifying value. They were also seen in the transcript. 
I have chosen two shorter excerpts to illustrate how the practitioners spec-
ified what was value. 

The practitioners discuss options on direction in the two exchanges: in 
the first exchange, they bring up options on which direction and ways of 
working would be desirable and which would be undesirable. TL3 men-
tioned not doing the same as they had done before; another summarises 
what has been touched upon just earlier: that the SWIT team should write 
report type B:s on problems and then send them out to the teams to both 
investigate and solve. The participants agreed upon the option where the 
SWIT team would not problem-solve anymore. 
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TC: Have you guys seen my e-mail with questions about ways of work-
ing? SWIT  will stay where they are sitting now.
TL1: SWIT doesn’t share their problems with us; it’s better to go over 
there and tell them that you have time to take over something specific, if 
you have the time. 
TC: How should you do that? Do you have any suggestions?
TL1: Wang [a design engineer] suggested that we have a team that works 
on node.
TM1: Keep up with test system 3, as this is where we have the biggest 
[trails out]
TL3: This is getting very critical, maybe we can’t focus on everything at 
the same time, and we can’t focus on everything. Everything in node or 
everything in test system 3 is not the most critical now. We are a limited 
number of people. Draw in more; it is more happening here [points to 
agenda somewhere between test system 3 and node] 
TL3: Find different problems; what we don’t find in node we find in test 
system 3 and vice versa. We need to write a report type B  that we have a 
problem, not point to who caused it. 
TL2: Even if the problem spreads [while solving], someone who is priori-
tised on it and coordinates
TC: My suggestion would be that we have SWIT in one corner; they can’t 
take everything. Instead, they focus on node, look more in that direction 
and, by doing that, they also have more of an eye on everything: the over-
view. 

TM1: We don’t have that much in my team, but the things we have are 
very difficult. 
TC:Maybe you need a few smart people who can help you with that 
[which is test system 3]
TM: Maybe we who are in the sync-group for test system 3 can try and 
describe the problems we are having. One thing we have started with is 
that the specification [for the test] doesn’t follow the commands given.  
We have been calling to get answers about this, but we need someone to 
help us with this. 
This problem launches a small discussion among the meeting partici-
pants. One of the team leaders points out that it is a known problem in 
test system 3, but still the problem is serious for at least two teams, as 
pointed out by their managers. This could also be connected to a differ-
ent type of problem where measurements taken in tests look right, but 
the test doesn’t pass. They discuss how to come to terms with the prob-
lem; the technical coordinator suggests that the teams could spend more 
time in the lab or that they use the network technicians they have avail-
able to help them. Team leader 1 has not encountered the problem but the 
others have he asks for advice and it seems that all of the discussed tests 
run correctly when run manually instead of automated. 
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In the second exchange, the technical coordinator gave different options on 
how to tackle the problems with test system 3. TL3  negated all the options. 
The participants did not agree upon a direction in this exchange; however, 
they did come to the shared understanding that they could use the exter-
nal network technicians to help them address the issues. The problem with 
test system 3 was discussed again later in the meeting when it was decided 
that the test manager should speak to a different test manager in Canada 
for help. 

In both these exchanges, the practitioners participating in the meeting pro-
duced a shared understanding on what would be valuable to do, as they 
laid out different options and tried to choose from them. What was valu-
able was specified through discussing the options. 

A similar discussion occurred at the Cab Development department as well: 
in the following example, the project manager and the design engineer 
discuss different options on solving a malfunctioning water pump. The 
example comes from project team meeting regarding a water pump that 
malfunctioned. The responsible development engineer (DE1) had tested a 
magnet that was to be used to gather dirt in a faulty water pump. Howev-
er, the tests had shown that the magnet they could procure would not hold 
up to their needs; it would either be too big or too weak. Now the project 
team needed a new way forward, as they had already assumed that the 
magnet solution would be feasible, as it appeared to be earlier. The project 
manager (PM) and two development engineers (DE1 and DE2) were pres-
ent at the meeting.

 They discussed the problem with the magnet and whether it could be circum-
vented in any way; in the end, they realised that the magnet solution would not 
be feasible. They ended the meeting by deciding to use the RCA method (root 
cause analysis) to better understand the problem. The PM would be calling such 
a meeting a few weeks later. 

In this example the development engineer opened up a discussion on op-
tions for what to do next, since the direction they had previously chosen 
was no longer a viable option. They first discussed the option to keep the 
magnet, yet with adjustments to make it appropriate for their needs. The 
project team, however, agreed that a better option would be to circle back 
and try again. Therefore, they scheduled an RCA (Root Cause Analysis). 
According to the project process, this was technically to move the project 
back to the first process step; however, as both the project manager and 
the design engineer agreed, they needed to re-visit what the cause of the 
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malfunction was in order to address the correct problem. They produced 
a shared understanding that it would be most valuable in this situation to 
hold an RCA; the value here became specified through this decision. 

Exchanges such as these, where the practitioners produced shared under-
standing on how to prioritise between different options of activities, has 
been called specifying value. As the examples show, the discussions and 
agreements produced different options for navigating toward the goal as 
well as choosing between them. In this, the practitioners produced a more 
specified shared understanding for what value meant in that particular 
situation and the direction was chosen based upon specifying value.

Widening the Frame of Reference: Use of 
Different Perspectives on What is Valuable

Another part of navigating toward a goal occurred when the practitioners 
added different perspectives to their discussions. I observed when they 
talked about different problems and possible solutions, and how they used 
different angles or perspectives to better understand what would be valu-

There is problem with the CPRI-link  and, at the moment, it is unclear 
if the problem is only connected to a specific project or if it concerns all 
projects/all software running on the same platform. 
TC: If both node and several of the team are having problems then maybe 
it is a radio-problem. 
TL3: I think we should make a task force, right now we hear a lot and 
don’t know so much
TM1: My team is trying to focus on test system 3 [where the problem 
occurs]
Tl3: Maybe then it’s no good having more people working on the same 
problem. 
TC: Keep in touch and keep an eye on it.
They begin discussing having a taskforce anyway, since there seems to 
be a few connected problems and they all seem to agree that the problem 
could be related to the radio rather than to a specific problem. The task 
force could begin in node and then work its way back through the sys-
tem. One suggestion is to bring together the node test team, SWIT, and 
the team for test system 3 and, together, go through all problems and list 
them. There is bound to be a lot of overlap. Even if everyone thinks the 
idea is good, the technical coordinator points out that they will probably 
need more time than the 15 minutes set aside for the node test update 
meeting. Maybe this is what the task force should do. Everyone can’t just 
write report type B:s for all their problems; the department will get flood-
ed with reports. 
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able to do. These repeated actions have been gathered in a situated pattern 
of action called widening the frame of reference. I have chosen one part from 
the transcript to illustrate this: the green-marked exchange. The technical 
coordinator, and the three team leaders had a discussion on the CIPRI link 
which, somewhat simplified, connects the antenna to the radio unit. The 
link might pose a problem to their projects, as it did not work; the reason, 
however, was not uncovered. 

From this exchange, we learn that what began with one of the team lead-
ers raising a problem with the CIPRI link ended with a possible task force 
or cooperation between three different special purpose teams: for SWIT, 
node, and test system 3. The participants widened the frame of reference 
for how to conceptualise the problem and the appropriate actions in order 
to solve it. First, the technical coordinator suggested it might be a radio 
problem rather than a project-specific problem. This was addressed with 
the possible course of action to have a task force focusing on the issue. 
The idea of the task force was then also put into perspective, as one of the 
team leaders suggested the task force cover several issues, not just the CI-
PRI link and a when a different team leader suggested that the task force 
should encompass the three special purpose teams. The discussion partly 
summarised in the above exchange produced a wider frame of reference 
for both the problem and the solution. 

Similarly, the practitioners in the Cab Development department had a dis-
cussion on possible solutions for a tricky problem. The example is taken 
from a project team meeting regarding a misaligned cab corner. At the time 
of the meeting, the project team was still unsure of why the corner was 
misaligned. This was in a project that had been going on for some time 
and where the project team had not managed to find a single cause of the 
misalignment. The project manager (PM) and two development engineers 
(DE1, DE2) were at the meeting. 

DE1 came with several different options on how to possibly solve the issue 
without finding the cause of the problem and, instead, correct the symptoms. 
This, in combination with their latest ideas for what could be the problem falling 
through, DE1 had gathered a number of possible solutions that would fix the 
problem regardless of what had caused it. He used his knowledge both on the 
part itself, and also what he knew about the production process and problems 
that could be connected to this to widen the frame for what a solution might be. 
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In this example, the development engineer provided different options on 
how to correct the symptoms of a problem regarding a misaligned corner. 
This was a change of perspective, as the possible solutions solved the prob-
lem, so the project team could actually stop its investigation into its cause. 
Since the project team had experienced problems finding the underlying 
problem, they could with DE1’s suggestions work toward a solution. The 
frame of reference to what constituted a feasible solution was widened. 

In a different project at the Cab Development department, the project team 
that worked on the malfunctioning water pump discussed the possibility 
that the problem was connected to a different one that had just been dis-
covered. 

The PM had received an email about a different pump in the truck that was also 
faulty; the engineer who sent the email through the two faulty pumps might be 
connected. Again, as the PM presented what he knew about this new problem, 
the project team collectively decided that it was unlikely they were connected.

In this example, the frame of reference was widened as the PM introduced 
the email he had received. The participants at the meeting discussed the 
possibility. After discussing what they thought might be the cause of the 
problem, they realised it was different from theirs. The practitioners were 
able to discuss and compare the two pumps through this temporary wid-
ening of their frame of reference, and then agree that the problems were 
not connected. Their discussion produced a change in perspective, which 
solidified their chosen course of action. 

In these examples, the practitioners added different perspectives on the 
projects they discussed. This is here called widening the frame reference. As 
shown, the discussions produced new perspectives in the direction when 
navigating toward a goal, which sometimes produced a change in the 
direction. In this, the practitioners had a shared understanding for what 
should be considered when deciding what was valuable to do next. As a 
new perspective was added, it would direct the ensuing discussion toward 
an evaluation of this perspective. In the first two transcriptd exchanges, 
widening the frame of reference produced a shared understanding for 
what was valuable with this added perspective. As the practitioners nav-
igated toward a goal, they included the produced understanding of it in 
the perspective.
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Summary: Formulating Value Through 
Navigating Toward a Goal

Navigating toward a goal formulated value by formulating what activi-
ties should be performed in the near future, thus, formulating a narrative 
about this future. The produced shared understanding for formulated val-
ue was one that could be concluded from how the practitioners agreed 
upon proceeding with their product development work. Three patterns of 
action were seen when navigating toward a goal: valuing activities, spec-
ifying value, and widening the frame of reference. These were all part of 
navigating toward a goal as they produced different parts of the practice, 
so the practitioners could agree upon how to reach a set goal - however 
abstract it may have been. These are summarised in Table 7.2.

Table 7.2. Summary of the Three Patterns of Action Enveloped in the Practice of 
Navigating Toward a Goal

Pattern of Action Discussing and Establishing a Shared Understanding 
Valuing activities … How different activities contributed towards a 

produced goal
Specifying value … What value certain activities would contribute to
Widening the frame 
of reference … Value from a widened of different perspective

Valuing activities was part of navigating toward a goal since the pattern ad-
dressed the appropriateness of the activities. As the examples have shown, 
the practitioners were engaged in finding out what needed to be done to 
reach the goal and did so by naming different activities, discussing their 
appropriateness, and valuing them in relation to the goal. This was not a 
matter of brainstorming activities that could be done; instead, what they 
did produced knowing what to do next through knowing what had hap-
pened before and how product development was organised to value activ-
ities that had not yet been performed. 

Specifying value was part of navigating toward a goal, as choices between 
activities or courses of direction produced a more specified understanding 
of value. As the examples have shown, the practitioners brought different 
options on what to do next: for example, addressing a specific problem 
and needing to choose an option. They specified the value in these discus-
sions; their knowing what to do next was produced by knowing what the 
different options entailed as they were part of product development work. 
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Widening the frame of reference was part of navigating toward a goal, as it 
added perspective to what would be most appropriate to do. As the ex-
amples have shown, changing the perspective would provide new insight 
into what might be more valuable to do at the moment. The widened frame 
of reference could mean a change in direction in the examples, yet not nec-
essarily; sometimes it was confirming the chosen direction. The pattern 
produced knowing what to do next by knowing and evaluating other per-
spectives and knowing these perspectives on product development work.  

The practice of navigating toward a goal could be seen as part of formu-
lating value in everyday product development, as navigating between 
different possibilities forward. Agreeing on one way then formulated 
what would be valuable to do. The discussions on different options both 
indirectly formulated what the practitioners considered to be the goal and 
what suitable ways would reach it. The practitioners were formulating a 
narrative about the future and could simultaneously produce both the in-
tended goal and the way to achieve it.
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7.2 contextuAlising current stAte
There was relevance in what had previously happened when establishing 
or agreeing upon what to do next. Sharing what’s next could be based 
upon work performed or arisen issues. Formulating value was, thereby, 
produced based on contextualising the current state. 

This practice can be exemplified with the following transcript  from a proj-
ect pulse meeting at the Cab Development department held toward the 
end of the project and over phone as the project team was geographically 
dispersed. The project manager (PM), two development engineers (DE1 
and DE2), a field quality8 engineer (FQE), and a spare parts9 engineer at-
tended. 

The project manager opens the meeting; everyone who attended called in from 
his or her respective locations. Both the PM and the DE1 who sat in the same 
office called in from their respective desks. The PM shares his screen over Lync10 
so that the others in the call can look at the same meeting agenda as he is. 
PM: So, this is our third time trying to get a good picture of where we are in 
this project. […] 
We will begin with point 1.2. [The first one marked red as in not finished]
The point regards how the solution should be packaged: in other words, what the 
solution to the problem should be. 
FQE: It has to be in a kit. 
PM: Who will look at this. We will have to take out new part numbers for the kit. 
The spare parts engineer offers to do this; they have a quick discussion on what 
should happen. SPE will have to take out new change orders and then use these 
as basis for part numbers. 
FQE: How will it be with the painting: will the production facility in Nether-
lands handle all the paint-jobs? 
DE2: Yes, we will handle all of the paint. 
They shortly discuss the painting of the kits and reach the conclusion that the 
facility in Netherlands will do all of the painting including the decor11 parts. 
The project manager cuts their discussion short; he wants to follow the agenda 
on the screen. 
PM: So, the next item. Do the kits include everything they need to include?

8	 	The	field	quality	department	and	engineers	were	responsible	for	gather-
ing whatever problems came from the mechanical workshops and directly from the 
customers	to	then	send	what	needed	fixing	in	the	production	line	or	design	changes	
to the correct department.
9  A development engineer who worked with spare parts only
10  Sync is a program in which it is possible to make phone- and video calls 
and share various interfaces between computers while the calls last.
11  Decor parts are for example logos and text that are added to the truck.



    Formulating Value |183

Someone answers that the kits should include everything, and it is important 
that the kits are installed correctly. This is dependent on if the cab is wide or 
narrow. They continue.
PM: Ok, good. Next item. How will the kits be delivered? Will they be in stores, 
special pallets, or something else?
DE2: The kits will be delivered from the production facility in the Netherlands to 
the customers. It should take four or five weeks to deliver the whole campaign12. 
PM&FQE: Yes, but will the kit be delivered on pallets or?
DE2: In the facility they have special boxes - big boxes - that fit the whole kit if 
you pack them correctly. So, the kits can be put in there and then a more on the 
side if it is wide or narrow? 
Both the project manager and the design engineer 2 seem happy with the answer, 
they hum yes. 
They continue through the agenda and come item regarding the volume.
PM: Do we know how many we need in the first delivery?
FQE: It should be 30% and I think it’s about 560 total. 
PM: Yes, it says 562 a little higher up [He points with his cursor] so we will need 
exactly 30% of 562 in the first delivery. 
SPE: Is it possible to find out how many wide or narrow we will need in the first 
delivery? 
This sets off a short discussion on how many the different participants think 
it should be. The discussion is closed by design engineer 2 who says that the 
information is available in the excel sheet detailing all of the 562 kits that should 
be sent out. 
They continue through the remaining items on the agenda, checking what has 
been done and what they still need to do. After they are through the whole agen-
da, the project manager suggests they hold a short lessons learned13 on the 
project before closing the meeting. 

This transcript roughly covers the first two thirds of the meeting, where the 
project manager led the participants through the agenda on their screens. 
As seen in the discussions and verbal exchanges, they discussed what had 
happened in the different agenda items and, based upon this, the partic-
ipants agreed on what would be valuable to do: i.e. how to finish the not 
yet completed activities. The project manager wanted to go over what had 
been done in the still open agenda items so that he and the rest of the team 
would know what was left to do. 
12  A campaign was when the company sent out new parts as replacements 
for	old/faulty	ones	to	specific	customers	during	a	specific	time.
13  Even if the project was not closed at this meeting, this was one of the last 
project meetings held since the project team had only administrative work left and 
the project manager thought they would not likely have another meeting all together 
again.
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During the meeting, the participants discussed how to address the last 
open agenda items, which walked them through what was left to do in the 
project. These items were found in an agenda, which looked like the one 
in Figure 7.1. The project manager would add specific information as the 
project team established what to do. Black and red text is seen in Figure 
7.1: the red text marked items that were still open; the black text marked 
both informational text and finished items. 

Figure 7.1Principal Look of Meeting Agenda for Project Pulse Meetings at the 
Cab Development Department

While following the agenda set up by the project manager, the participants 
had both questions and answers to what had been done thus far. They did 
this by visually sharing the agenda, so that everyone could follow it. The 
project manager also kept bringing the discussion back to it if and when 
the participants strayed. The discussion brought up the issue of what to 
do next insofar as the practitioners discussed what they had already done 



    Formulating Value |185

in the different agenda items and, as a part of this, also spoke about what 
was left to do. In some cases, such as in point 1.2 (see excerpt), as one of 
the development engineers explained that the parts should come as a kit. 
It leads to a discussion on what kind of part numbers and how to get these 
part numbers. This details what the development engineer would have to 
do next. In other cases, such as when they discussed item 3 (see excerpt) - 
how the kit was to be delivered - the conversation brought up what to do 
next, which was actually not much for the project team as the development 
engineer informed the others that the delivery method was confirmed. The 
practitioners and their use of the agenda produced a shared understand-
ing for what to do next: what activities were left to do before the project 
could be considered closed. 

As what had happened so far was contextualised through the meeting, 
there were several shorter exchanges going on that took part in the con-
textualising. These differed with respect to what was discussed and the 
kind of outcome. Contextualising the current state produced a shared un-
derstanding for what had happened so far: a narrative of sorts. The practi-
tioners discussed what had been accomplished and how to move forward 
in a specific project. In instances such as this, there were many things going 
on at the same time, and smaller exchanges and discussions hold import-
ant parts to contextualising the current state. These parts are two patterns 
of action called reporting work performed and distributing information.

Reporting Work Performed: What has Been 
Done so far

One part of contextualising the current state was to report on what has 
been done so far. I observed the practitioners discuss what work they had 
performed and if there were any outcomes they wanted to share. These 
repeated actions have been gathered in a situated pattern of action called 
reporting on work performed. This was a pattern of action commonly seen 
in both departments. Reporting on work performed was part of establish-
ing what had been done. I have chosen two excerpts from the transcript 
where this was especially evident. 

In the first exchange, the project manager brought up agenda item number 
2: to check how the work was coming along. He asked if the kits included 
everything they should include and the answer was affirmative. The writ-
ten agenda item does not directly pose such a question; instead, it shows 
an extremely brief summary of what had happened in the project thus far. 
The project team had investigated if it was possible to repair the broken 



186 | Formulating Value

parts; it was not, which meant they had to develop a kit to replace the bro-
ken parts. When the PM could mark item 2 as ok, then they had developed 
the correct spare parts and put them together as they would be needed in a 
list. This list could then be used by the production facility for packing and 
distribution. 

The project manager and the field quality engineer wanted some informa-
tion in the second exchange on how the kits would be packaged and deliv-
ered. This was also an item on the agenda, which needed to be answered. 
DE2 reported there were boxes in which the kits could be packed. Both the 
PM and the FQE seemed satisfied by the answer and the PM moved the 
discussion to the next agenda item. The information that the kits could be 
packed and shipped in a satisfactory way lead to the agenda item being 
marked as ok by the project manager as well. There were no more activities 
for the project team. 

Both these exchanges reporting on what had been done lead the partici-
pants in the meeting to conclude that they did not need to plan any more 
activities of the respective agenda items. Reporting on work performed in 
these two exchanges produced a shared understanding for what had been 
done, so the practitioners could formulate what would be valuable to do 
next. 

PM: So, the next item. Do the kits include everything they need to 
include?
Someone answers that the kits should include everything, and it is 
important that the kits are installed correctly. This is dependent on if 
the cab is wide or narrow. They continue.
PM: Ok, good. Next item. How will the kits be delivered? Will they be 
in stores, special pallets, or something else?

DE2: The kits will be delivered from the production facility in the 
Netherlands to the customers. It should take four or five weeks to 
deliver the whole campaign . 
PM&FQE: Yes, but will the kit be delivered on pallets or?
DE2: In the facility they have special boxes - big boxes - that fit the 
whole kit if you pack them correctly. So, the kits can be put in there 
and then a more on the side if it is wide or narrow? 
Both the project manager and the design engineer 2 seem happy with 
the answer, they hum yes. 
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There were also cases that led to the participants gathering further activ-
ities that would need to be performed. This was the case at one of the 
node14 test integration meetings at the Radio Software department. The 
team working with node test had short stand-up meetings three times per 
week, introduced by a development engineer working on node test. In the 
following vignette, he (DE1) explained what he had learned from the test 
he had run on the node and forced it to crash several times to trace the rea-
sons why. At the meeting were also the project manager (PM), the technical 
coordinator (TC), and another development engineer (DE2)

DE1 reported how his work with analysing the crashing system was coming 
along and he had identified that there might be two different causes. The partici-
pants of the node test integration meeting briefly discuss his hypothesis. 

In this example, the lead development engineer reported that he thought 
the node crashed for two separate reasons. Since the node had been crash-
ing for unknown reasons for several weeks, it was prioritised to trace and 
then, fix the problem that caused it. Over the past month, the lead devel-
opment engineer, along with the technical coordinator and several of the 
departments’ development teams, had explored likely and possible rea-
sons for the crash and had not yet found one. As the lead development 
engineer reported on his work with the node so far, he provided the other 
participants with information that they could use in other contexts. This 
also led to the participants evaluating what he had learned and whether 
they could agree that it was worth further investigation. Reporting with 
the ensuing short discussion produced a shared understanding for the val-
ue in the tests the lead development engineer had done and that his idea 
was plausible about why the node would crash. 

There were routinised ways of reporting in both departments: the pattern 
was practiced on an almost daily basis. These reports were often short and 
the participants in such a routine would report how they had performed 
in relation to a previously made plan.15 The exchanges would often just 
contain a comment on what was planned and if the activity had been com-
pleted or not. In some instances, this type of reporting rendered more of a 
description of what had been done which had led to a discussion. This was 
the case at a “retro-of-retro” at the Radio Software department. 

14  The node is a part of the radio communications system.
15  See chapter 5 for details on the daily planning meetings in both depart-
ments
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The retro-of-retro was a meeting for all team leaders in the department. 
This was held after the development teams had completed a three-week 
increment and held their own retros16. The retro-of-retro was a forum to 
which the team leaders brought all kinds of problems they believed could 
be shared with other teams: for example, if they were experiencing a lag in 
a test system, if they had difficulties finding information on the intranet, or 
if the team found they were not getting the kind of work they thought suit-
ed them. Some of these problems lead to forming an improvement group. 
The improvement groups would report on their work at the retro-of-retro. 
The following vignette came from when a technical coordinator reported 
on the work in one such improvement group. The technical coordinator 
(TC) led an improvement group to improve the development teams hav-
ing a shared goal in their work. 

The technical coordinator (TC) explained at one of these meetings that the im-
provement group had to adjust their topic a bit as the results they received re-
garding a common goal were very fragmented. The improvement group still 
agreed that they should work toward fulfilling the goal of letting the teams have 
fewer things to focus upon and to find one common goal.  

The technical coordinator reported what the improvement group had done 
so far and how they had made changes to the focus of the improvements 
based upon the results of their first activities. The other participants at 
the retro-of-retro were able to give input on how the improvement group 
should proceed based on this; they all agreed on the course of action so 
far. Reporting on what they had done meant the technical coordinator and 
the rest of the improvement group got validation that their interpretation 
made sense to others as well, as they agreed upon the changes. 

In these kinds of exchanges, where practitioners provided each other with 
information on what they had done so far and in which course of action 
they should or could take based upon this, is called reporting on work per-
formed. Many of the instances where reporting on work performed was 
observed, the exchanges were very short and just confirmed what was, 
for example, posted on a planning board17: see Figure 7.2. However short, 
the exchanges produced a shared understanding for what the person was 
engaged in at the moment, what they had worked on so far, and what they 

16  The teams that followed the scrum working method ended their sprints with 
a retro.
17  In both departments most the development teams and managers had 
planning boards, which visually showed in what the respective people were currently 
involved. They would report based upon these boards.
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had planned for the next few days. The two pictures below show the plan-
ning boards of the development team in the Cab Development department 
and then the team in the Radio Software department. 

 
Figure 7.2 Principal Drawings of the Planning Boards used by the Cab Develop-

ment department (left) and the Radio Software department (right)

Both teams would use these boards as a path or blueprint for what to re-
port. Whatever was on the board provided their daily reporting meetings18 
with a frame of what could be reported during the meeting. In these meet-
ings, the planning board took part in producing the shared understanding 
that reporting took place as well as what should be reported. As the prac-
titioners went through the different plans and compared it to the situat-
ed outcome, the work that was performed and how they evaluated this 
produced a shared understanding for their individual courses of direction 
and as part of the project teams. Through this, they produced a shared 
understanding on what was most valuable to do next.

Relaying Information: Sharing What Could Be 
Useful

Another part of contextualising what had happened was to share infor-
mation that practitioners thought could be useful in the given situation. 
I observed the practitioners share different kinds of information to their 
18  The development team in the Cab Development department had daily vi-
sual planning meetings and the development team in the Radio Software department 
had daily scrum meetings. In both, the participants reported on work performed and 
spoke about what they would do next.
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peers. Sometimes the shared information was useful and relevant, some-
times not. These repeated actions have been gathered in the situated pat-
tern of action called relaying information. The information became part of 
evaluating what would be most valuable to do next. I have chosen one ex-
cerpt from the discussion to illustrate where information was shared with 
the other participants and became part of contextualising what would be 
valuable to do. 

In the first excerpt, the PM brought up what the solution looked like. As 
the FQE explained, the new parts that the workshops would use to replace 
the broken ones, needed to be delivered in a kit. The option would be to 
deliver them as separate parts, and then replace them all of if needed. In 
this small discussion, the PM and the FQE took part in distributing infor-
mation on the solution that had been chosen and how it would be shipped 
to the workshops. 

In the second exchange, the spare parts engineer has raised a question 
about how many of the kits in the first delivery that should be of the nar-
row type and how many that should be of the wide type. She needed the 

We will begin with point 1.2. [The first one marked red as in not fin-
ished]
The point regards how the solution should be packaged: in other 
words, what the solution to the problem should be. 
FQE: It has to be in a kit. 
PM: Who will look at this. We will have to take out new part numbers 
for the kit. 
The spare parts engineer offers to do this; they have a quick discus-
sion on what should happen. SPE will have to take out new change 
orders and then use these as basis for part numbers. 

SPE: Is it possible to find out how many wide or narrow we will 
need in the first delivery? 
This sets off a short discussion on how many the different par-
ticipants think it should be. The discussion is closed by design 
engineer 2 who says that the information is available in the ex-
cel sheet detailing all of the 562 kits that should be sent out. 

information so the correct distribution would be shipped out. The infor-
mation provided by development engineer 2 is what closes the discussion, 
as it gave the spare parts engineer information on where to find what she 
needed. In the short discussion, the participants contributed with a few 
different ideas on how the spare parts engineer might be able to deduct 
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how many narrow and wide kits that would be needed. The list that the 
development engineer suggested was the one that detailed the trucks that 
would need a kit. The list had been put together as issues on trucks came 
to their awareness. In it, it was possible to see what the problem was based 
on each truck’s chassis number19 and what replacement parts each truck 
would need. 

The practitioners relayed information in these two short discussions and, 
thereby, produced a shared understanding for what was currently going 
on in the specific project. In this, they established what was accomplished 
and what needed to be done, thus, formulating what would be valuable 
to do. 

A similar situation was seen in the Radio Software department. In order 
to agree upon what to do next, one of the test managers for test system 320 
informed the others about why the test system had been downgraded21, 
thus, affecting what was valuable to do next. The technical coordinator 
(TC), a test manager (TM), and four team leaders (TL1-TL4) were in a big 
picture meeting22.

A test manager informed about why one of the test environments was down-
graded, which was important information for the development teams to get since 
it would affect their work over the coming week or weeks depending upon when 
the test environment would be upgraded again. 

The test manager informed the other participants of the current state of the 
test system and why the baseline software had been rolled back. The infor-
mation was to be used by the other participants when they could give them 
this information as well. As the system did not run as expected, it affected 
what could be tested and what was valuable to test on it. As the baseline 
software had been rolled back to an old version, whatever was tested on 
it might not work with the newer version once it was functioning. The de-

19  Each produced truck had a unique chassid-number. The number was used 
for example when the truck was serviced to log what was done and in cases such as 
this, so that it was possible to trace replacements.
20  Test system 3 was the last radio test system, which used real hardware for 
their software tests.
21  Downgrading the system meant that the baseline software on which new 
applications was run was rolled back to an older fully functioning version, so that the 
newer	version	of	the	baseline	software	could	be	troubleshot,	fixed,	and	then	re-up-
graded.
22  See the beginning of this chapter for a description of big picture meetings
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velopment teams could use what they learned about what was wrong and 
the two versions of the software to decide whether they thought it would 
affect software they intended to test or not. 

Similar to reporting on work performed, the practitioners would inform 
each other about their work even though they were not involved in the 
same things. The development engineers in the Radio Software depart-
ment would share with each other information about what it was they 
were currently working. This vignette is an example of how the members 
in a development team (TL, DE1, DE2, DE3) informed each other on what 
they had planned to do that day. 

The team leader (TL) had been sick and had work to catch up on, so development 
engineer DE1 had his engagement with node test where he needed to work and 
that did not involve the rest of the development team. The last the two develop-
ment engineers DE2 and DE3 would perform tests on some hardware they had 
just received. 

In this exchange, the participants at the morning scrum meeting all provid-
ed each other with information on what they had been engaged. The team 
leader had work to catch up on as he had been sick, and DE2 and DE3 told 
the others they would work on some new hardware they had just received. 
DE1 was attending the scrum meeting for his original team, which did not 
always do since he was occupied with leading node tests. He provided the 
other team members with information on how the node tests were pro-
gressing. They then ended the meeting after everyone had provided their 
respective information on what they were working. 

Even though it might not seem that the above exchange was part in con-
textualising or formulating what would be valuable to do, these instances 
were part of the development teams’ and the departments’ way of sharing 
what was happening. The practitioners produced a shared understanding 
for what they were currently working on as a team, which they could then 
use in other situations. By relaying information, they contextualised what 
was going on in other parts of the organisation.
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Summary: Formulating Value Through 
Contextualising Current State

Contextualising the current state formulated value by expressing what 
activities had been done and what kind of context and events were ongo-
ing, formulating a narrative about what had happened, and currently was 
happening. The value that was formulated was based upon this narrative 
about what had been done and how these affected what would be a suit-
able way forward. Two patterns of action were seen for contextualising the 
current state: reporting work performed and relaying information. These 
were part of contextualising the current state as they produced different 
parts of the practice, so the practitioners could agree upon how to reach a 
goal, based on what had happened before. This has been summarised in 
Table 7.3.

Table 7.3. Summary of the Two Patterns of Action Enveloped in the Practice of 
Contextualising Current State

Pattern of Action Discussing and Establishing a Shared 
Understanding 

Reporting on work 
performed

… What had been or had not been accomplished 
in product development work

Relaying information … Topics that might be relevant to the project/
work 

Reporting on work performed was part of contextualising the current state, 
as it produced flow. As the examples have shown, the practitioners were 
engaged with sharing what they had done with each other so decisions 
on what to do next could be founded based upon this. Formulating what 
would be valuable to do depended on the previously planned activities. 
The pattern produced value, as reporting on work performed confirmed 
a previously set sequence or commented on changes in it. Knowing work 
performed produced knowing what to do next, as the work performed 
both constrained and enabled what activities were the most appropriate. 

Relaying information was part of contextualising the current state, as it both 
produced and related to the context of what was discussed. As the exam-
ples have shown, the practitioners were engaged in sharing information 
that could be useful for agreeing what would be valuable to do next. The 
information was incorporated as part of a picture of what was going on 
both in the project that was discussed and in other parts of the organisa-
tion. The information provided contextualised narrative that was used for 
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deciding what to do next. Relaying information produced knowing what 
would be valuable to do next as the information both constrained and en-
abled what activities were most appropriate.

The practice of contextualising the current state could be seen as part of 
formulating value in everyday product development work, as it meant 
that sharing what had happened before formulating what could be valu-
able to do in the future. The discussions on different options both indi-
rectly formulated what the practitioners considered to be the goal, what 
they had done, and how they valued what had happened. This could be 
expressed as the practitioners formulating a narrative about the past, pro-
duced both the intended goal and a history at the same time.

chApter conclusion
Formulating value, navigating towards a goal, and contextualising current 
state were practices, as the practitioners established what to do next. The 
practitioners drew upon previous experience when flow was produced, 
knowing what the goal was, knowing what had happened before, and us-
ing all of this to formulate what activities would add most value or be 
the most suitable in reaching the goal of fulfilling the project specification. 
In doing so, they produced value in their work and in the respective or-
ganisations. The practices and patterns of action described are once again 
summarised in Table 7.4.

Table 7.4 Listed Practices and Enveloped Patterns of Action for Formulating Value

Formulating Value
Navigating Toward a Goal Contextualising the Current State 

Valuing 
activities

… How different 
activities contributed 
toward a produced goal

Reporting 
on work 
performed

… What had been or not 
been accomplished in 
product development 
work

Specifying 
value

… What value certain 
activities would 
contribute 

Relaying 
information

… Topics that might be 
relevant to the project/
work 

Widening 
the frame of 
reference

… Value from a 
widened of different 
perspective

—> 
… Narrative about what 
was to be done to reach 
a goal

—> …  Narrative about what 
had happened
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8. discussion & 
contributions 

chApter introduction 
The purpose of this thesis was to explore the performative aspects of lean 
product development by asking the question: How are flow and value prac-
ticed in complex product development work? This has been investigated and 
explained through a literature review to understand how complex product 
development is organised and how the Lean concepts flow and value are 
defined and used. A total of four practice and 12 enveloped patterns of 
action for organising complex product work that also produced flow and 
value were presented and analysed through the use of an analytical and 
epistemological framework of knowing-in-practice. 

The examples illustrate that the knowledge for organising the product de-
velopment work is anchored in the material world, and that the sayings 
and doings that make up organising requires the activation of a fragment-
ed system of knowing (Gherardi, 2012). What occurred in the meetings, 
which is especially evident in the longer transcripts, could be likened to 
a jigsaw puzzle: where, in order to make sense as an outcome, the prac-
titioners possess different “pieces” of knowledge (Gherardi, 2012) where 
these pieces must fit together to produce what will be done next.  

These situated practices and patterns of actions will now be discussed in 
two parts. The first aims to discuss how the situatedness of constructing 
flow and formulating value primarily add to our current understanding of 
Lean product development. The second aims to characterise these practice 
in order to better understand their function in organising product devel-
opment and in relation to Lean product development.
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8.1 shAred understAnding
About flow And vAlue

Reinertsen (2009) compared planning in product development to “walk-
ing on a road through the fog” (ibid:138) in the sense that it was not possi-
ble to see the road ahead. This metaphor for development is quite telling, 
as it shows how it is possible to have detailed and intimate knowledge on 
what is going on at that very moment. Meanwhile, it is difficult to pre-
cisely say something about where the road leads further down, even if 
you know to which city it goes. This metaphor fits with the example that I 
have presented in the previous two chapters: the practitioners were able to 
organise in detail the complex product development work for a short and 
close period of time; however, they did not engage in detailed planning 
for activities and assignments that were perhaps further “down the road”. 
They organised and performed the development work by moving on this 
road through the fog. The metaphor is compelling; however, it seems more 
complicated based upon the empirical examples. 

The described practices will be compared in this part of the discussion to 
how Lean literature has discussed similar ideas about organising complex 
product development work. I have given examples that were practiced in 
organising product development work as performed by the practitioners. 
In their efforts to organise their work, they produced shared understand-
ing about flow and value, even if these were not so directly expressed. By 
analytically comparing the practices with ideas and expectations found in 
Lean literature, this discussion shows how the practices provide a way to 
understand situated and, thus, context-dependent organising of complex 
product development as producing flow and value. This discussion will 
first expand on flow, then on value, and will end with a presentation of the 
contributions made to theorising about Lean product development.

Producing Flow
As discussed in the literature review, flow has previously been described 
as an entity: a sequence of distinguishable and often repeatable activities 
leading to comparable outputs. Flow has also been described as a move-
ment: a cadence in which activities should be planned, so that it can be 
the same over and over again, optimising the content of the strokes, and 
minimalizing the wait-time between strokes. 
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The described practices, however, construct flow both as entity and as flow. 
To show how constructing flow, through practising assembling sequences 
and capacitising activities and organisational units, produced flow I will 
begin with a discussion on constructing flow and how producing shared 
understanding relates to other descriptions of flow. This is followed by 
assembling sequences of activities and capacitising activities and organ-
isational units: the two practices that exemplify constructing flow. Lastly, 
I will summarise the difference between the two by returning to Reinert-
sen’s metaphor of walking through the fog. 

Producing Flow Through Constructing Flow
The practice of constructing flow established what to do next. The examples 
that show how this was accomplished were chosen through a Lean-specif-
ic understanding of flow. Flow is described in the literature about Lean 
product development and Lean general management as a given stream in 
the form of a series of activities and events and as pacing activities, so the 
workload is balanced and there is room to handle problems. I have noted 
these two descriptions of flow as entity and flow as movement. Both entity 
and movement are factors necessary for establishing what to do next, en-
tity provides one or more activities to do, and movement provides time to 
perform these activities.  

In descriptions of flow as entity the given path has been previously artic-
ulated as essential to Lean and as a stream of activities that is obtainable 
by following that “thing” to which value is added (cf. Modig & Åhlström, 
2011; Oppenheim, 2004). Generally, it is argued that the way in which work 
is structured: such as in a flow should be evidence-based (Staats & Upton, 
2011), for example, through use of the method of Value Stream Mapping 
(VSM) (Tyagi et al., 2015; Mascitelli, 2012; Oppenheim, 2004). After the 
completion of a physical value stream map, which should be based upon 
a finished development project (Mascitelli, 2012), the “true” stream is laid 
out allowing it to be optimised. The unspoken expectation is that the val-
ue stream map of one (or several) completed project(s) is representational 
for projects to come, thus, making improvements to an already completed 
process worthwhile. This requires the projects for which the map is done 
to be decontextualized, so it can be used to dictate the plans for future 
similar projects.

The idea of flow as movement is has a different emphasis than the idea 
of flow as entity and the given stream of activities. Here, the stream of 
activities is not important; instead it is the way in which complex product 
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development work is paced and iterated that matters. A pace or iteration 
is a time increment in which certain work should be completed. Poppend-
ieck and Poppendieck (2014) describe iterations of assessing problems, 
design, code and test solutions, and the final review with the customer. 
Oosterwal (2010) describes design loops and Reinertsen (2009) describes 
setting pre-determined cadences. The time increments, however, should 
always be based upon the product development work: for example, time 
increments are set by measuring how long a design loop has been in pre-
vious projects (cf. Oosterwal, 2010); time-increments should also be set 
to constrict work in a meaningful way. Reinertsen (2009) tries to capture 
this through discussing batches and feedback-loops in which the time that 
passes in a loop should be as short as possible and where this is achieved 
by reducing batch size. 

The unspoken expectation is that, pacing work in iterations and defin-
ing, the type of activities that should be included in these (Poppendieck 
and Poppendieck, 2014), will both balance workflow, as the iterations are 
planned over short time horizons, and create constraints and milestones 
around which to organise the complex product development work.  For 
example, the constraints or milestones come from setting regular frequen-
cies to design review meetings. The development work can be planned so 
it is completed in time for a review meeting. This decontextualizes flow, as 
the iterations: such as design loops, need to work even when the product 
development work is complex, and the ripple effects of missing planned 
milestones have not been accounted for. 

So, these descriptions for flow as entity and as movement do not account 
for the situatedness of constructing flow. The situatedness of constructing 
flow as presented in this thesis not only means that the practice is situated; 
the flow produced in the practising was also situated and, therefore, is 
not extractable from the situation (cf. Suchman, 2007; Gherardi, 2012). In 
the examples where constructing flow has been described, the produced 
flow entailed the practitioners knowing both what they were developing 
and the organisation in which this was performed. This can be exemplified 
with the practitioners correcting each other on who was responsible, how 
to best test a specific feature, or which activities were needed to verify a 
given concept. All the talk that set up a sequence of activities and when to 
perform them, was situated. Structures such as project processes, pre-de-
termined iterations, and so on affected constructing flow as seen when 
organising complex product development work. Organising reproduced 
these structures by mostly unreflecting adhering to them . Instead, what 
mattered in constructing flow was to organise the work to establish what 
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to do next. It is the situatedness of establishing this that will be discussed 
for each practice: assembling activities and capacitising activities and or-
ganisational units. 

Producing a Flow by Assembling a Sequence
The practice of assembling a sequence produced a shared understanding 
for an order or sequence of activities, and in the sequential order in which 
they should be performed. Expressed in this way, the practice has a strong 
resemblance to regular planning and what is accomplished in Lean-related 
methods, such as visual planning (Lindlöf & Söderberg, 2011; Sebestyén, 
2009; 2011). However, the situatedness in practising has been difficult to 
capture through these kinds of methods. 

As Modig and Åhlström (2011) and Oppenheim (2004) advocate working 
with a flow that is replicable: for example, by using the aforementioned 
method of VSM. Similarly, Reinertsen (2009) discusses that flow should 
only be planned in detail in small increments; as there would be no use 
to make detailed long-term plans. Even if his main argument regards it-
erations, he does involve how to assemble a stream in his thinking. This 
is a prerequisite for managing queues: that work queues up somewhere 
because it goes through the “same” process. All of these approaches ex-
pect predictability in these flows. In the examples Modig and Åhlström 
provide of a patient that travels through different parts of the healthcare 
system, the expectation is the flow is more or less repeatable once it is 
mapped. They recognise there will be variation; however, they maintain 
this is so small that it is manageable. The expectation in the idea about flow 
as a stream of activities, as communicated by both Reinertsen (2009) and 
Modig & Åhlström (2011) among others, is that once the flow is mapped, 
it is more or less repeatable. 

The practice of assembling sequences of activities also constructed a se-
quence of activities; however, there was not apparent expectation of re-
peatability. Instead, the sequence produced in the practice was situated: a 
shared understanding of the sequence. In studying this - i.e. through my 
observations - the context or situatedness (see Suchman, 2007) was not 
possible to capture in its entirety or even as discrete parts of the practice. 
Instead, context and practice were entangled. This entanglement has pre-
viously led researchers to disregard the context (see Suchman, 2007). Dis-
regarding the context implies removing the situatedness of the sequences 
of activities. This removes the reasons for why the activities are assembled 
in a certain sequence and reusing a sequence – even if improved – means 
that the situatedness of both sequences are disregarded. By realising that 
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practices are situated and that this situatedness effects the practice of as-
sembling a sequence of activities, complex product development work can 
be analysed as situated, and the entanglement of practice and context be-
comes unproblematic. 

Two direct outcomes arise when adding the practice of assembling se-
quences of activities to the reasoning about flow as an entity and the 
stream. First, one cannot assume the sequence is the same with regard to 
the activities performed; secondly, practising assembling sequences of ac-
tivities is situated and cannot be decontextualized. This does not mean, 
however, that it is not possible to learn from prior mistakes by performing 
VSM on closed projects or evaluating project processes on a strategic level. 
It means that repeatability of the sequences cannot be assumed, it will of 
course be sequences that are similar or comparable, however these similar-
ities are effortful; it takes effort to find and to uphold repeatability between 
the sequences of activities in complex product development work.   

Producing Flowing Through Capacitising 
The practice of capacitising activities and organisational units (I will use 
the term capacitising for short) produced a shared understanding for 
available and unavailable capacity; this was not context-independent or 
objective. Capacitising produced a metaphorical movement in the prod-
uct development work, as it produced both the time at which different 
activities could be performed and how long they would take. This type 
of discussion resembles how Lean literature has described flow as move-
ment, with a focus on pacing (Reinertsen, 2009) and “flow-optimisation” 
as opposed to “resource optimisation” (Modig & Åhlström, 2011; Oppen-
heim, 2004). Capacity has been primarily discussed in the Lean literature 
as something determined by available and occupied work hours: capacity 
can be objectively measured, even if the capacity it takes to perform certain 
tasks can be context-dependent. 

Capacity and managing capacity are central topics in Lean product devel-
opment. One of the primary tasks of capacity management is to manage 
variations in workload and the over-utilisation of both people and equip-
ment in product development by different means: e.g. small batches and 
disciplined problem-solving (Reinertsen, 2009; Radeka, 2009; Tortorella et 
al., 2015; Stats & Upton, 2011). Capacity is often taken as context-depen-
dent, yet objectively determinable. The method visual planning is one ex-
ample of evening out workload to create better capacity (cf. Lindlöf & Sö-
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derberg, 2011) by rigorously planning what teams and individuals should 
do in the near future. Through the use of visual planning, it becomes ap-
parent where available capacity exists. 

This also relates to cadence and iterations (cf. Reinertsen, 2009; Oosterwal, 
2010; Tortorella et al., 2015). A cadence is, in some way, tailored to what 
is developed; this drives this metaphorical movement in the product de-
velopment work. Reinertsen (2009) explains the benefit of setting cadence 
with changing arrival times to departure times for buses. By timing depar-
tures in even intervals, the problem with buses catching up to each other 
is avoided. Oosterwal (2010) found that all development at Harley-David-
son was governed by design-loops: where the length of these loops would 
differ between sub-systems in the motorcycle. As the sub-systems needed 
to be integrated during development, it was the longest loop that dictat-
ed cadence in development. Both Reinertsen (2009) and Oosterwal (2011) 
rely upon measurements made on historical projects when coming to these 
conclusions about cadence. These are based upon performed work in the 
complex product development context. 

The practice of capacitising, however, constructed both available and un-
available capacity. The time it would take perform activities was situated, 
and planning - for example, the design review in the transcript in chapter 
6.2 - was not only dependent upon when there was an opening in calen-
dars; it was also dependent upon the context.  This had the consequence 
that capacitising produced a shared understanding for available and un-
available capacity in the discussions, the practitioners negotiated between 
themselves on what should be done prior, who should attend, and the pur-
pose of and expected topics in the review. Complex product development 
work was governed by a set cadence in both departments, which had a 
strong impact on how the Radio Software team planned its work (in three-
week increments). However, how much work to perform within these in-
crements was discussed within the team. 

Producing a shared understanding in capacitising has proven to be an 
important difference between product development and production. 
Capacitising in complex product development work produces shared 
understanding on available and unavailable capacity. As this shared un-
derstanding is situated and since the complex product development work 
is as well, the resulting metaphorical flow movement cannot be unilat-
erally decided. The situatedness of capacitising has the consequence that 
methods tended to even out flow: for example, managing queues/setting 
cadence/pulling instead of pushing are not enough.  Since the complex 
product development work this should manage is situated: that is to say, 
the agreements on how much time and effort specific activities should take 
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are elastic, these will always be a notable discrepancy between what is 
capacitised and what is performed. The practitioners discussed when to 
perform different activities, they moved activities between people and in 
time to establish what would be reasonable, in that situation. In contrast to 
production, where unavailable and available capacity can be determined 
through production processes and a set takt time, this knowledge work 
was allotted time based on experience and context. 

The shared understanding for the “size” of available/unavailable capacity 
that was produced was based upon the practitioner’s knowing-in-practice. 
Knowing the complex product develop work means they could make sug-
gestions about this “size” that is anchored in this knowing: both on how 
to develop the product at hand and how to do it in this organisation. This 
knowing is necessary to make these suggestions is what made produced 
available and unavailable capacity situated. 

Producing Shared Understanding for Flow
I have extended Reinertsen’s metaphor of “walking on a road through the 
fog” to show that context while complicating the analysis is needed. What 
can be recognised in the practice constructing flow was that it was only 
possible to establish what was coming next: that is to say, only see a short 
distance because of the fog. Since constructing flow encompassed both as-
sembling sequences of activities and capacitising activities and organisa-
tional units the metaphor can be expanded. The road was built, not just 
walked on: standing somewhere, surrounded by fog, organising complex 
product development work is not only a matter of moving forward on an 
existing road, but to agree on how this road should look and what it’s path 
should be. This difference is important because building the road means 
the direction can be adjusted to its surroundings, whereas walking on an 
already built road means following a pre-determined path. And this differ-
ence, thereby, highlights the situatedness of practising constructing flow. 

Producing Value
As discussed in the literature review, value has previously been described 
as the customer value, and value creating work are those activities that 
contribute towards fulfilling this customer value. Consequently, it is also 
possible to understand which work is wasteful with a defined custom-
er-value: namely, that work which does not contribute to the customer-val-
ue. 
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The described practices produced a value, which was not objectively de-
finable, nor effortlessly stable over time. I will now turn to how practising 
formulating value navigated toward a goal and contextualising the current 
state produced value: first, the practice formulating value and then the two 
practice enveloped by it, navigating toward a goal and contextualising the 
current state. Lastly, I will include a short summary timing back to Rein-
ertsen’s metaphor of walking through the fog. 

Producing Value Through Formulating Value
The practice of formulating value established what to do next; the exam-
ples that show the practice have been chosen through a Lean-specific un-
derstanding of value. Value is described as consisting of two parts in lit-
erature about Lean product development and Lean general management. 
First, as defining a customer value by interpreting what the future custom-
er would find valuable. Secondly, identifying what work in product devel-
opment contributes to the customer value: value or value-creating work. 
Both these parts could be seen in the practice of formulating value; indi-
rectly defining customer-value and directly defining value-creating work. 

The customer-value has been one of Lean literature’s central themes: both 
within and outside product development, as it has been described as part 
of the core of how Toyota does Lean (cf. Morgan & Liker, 2006; Liker, 2004; 
Womack et al., 1990). In production, expressions of customer value have 
been central in deciding which production activities1 to do and which to 
disband, if possible. Customer value has been described in Lean product 
development as what the customer expects from the new product (Siyam 
et al., 2011; Radeka & Sutton, 2007) where the expected customer often 
implies several different stakeholders. For example, to accomplish this in 
product development work, Mascitelli (2012) suggests considering what 
the customer notices in a new product and what the customer would be 
willing to pay. Morgan & Liker (2006) point to the chief engineer acting as 
a representation of the customer in product development, thereby, being 
able to answer what the customer wants and does not want from the de-
velopment work. The idea behind introducing customer value in product 
development has been to provide guidance in the work: for example when 
choosing between options (Mascitelli, 2012; Siyam et al., 2011; Gudem et 
al., 2011).  

1	 	Customer-value	has	also	been	used	to	describe	how	to	improve	flow,	
based	on	inefficient	production	sequences	(cf.	Womack	et	al.,	1990)
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Based upon such a value-definition, Mascitelli (2007) among others (e.g. 
Welo, 2011; Morgan & Liker, 2006) argues that it is possible to determine if 
specific activities are or are not value creating and that this stretches to all 
parts of product development. Even if for example Radeka (2013:20ff) has 
introduced different types of value (customer, knowledge, product design), 
the argument remains that these value-definitions can discern whether or 
not an activity is value creating, in relation to these definitions. This im-
plies a stable and preferably objective definition of value. This has been 
exemplified as having the customer “present” throughout development, 
by asking if the customer sees the benefit of performing, for example, one 
more test or choosing design X. This also implies that the definition of 
value can be expressed and shared, so that the value-creating work can be 
maximised (cf. Morgan & Liker, 2006). Maximising value-creating work or 
activities is not described as an ongoing negotiation in the Lean literature. 
Instead, even though what the customer wants or the product design dif-
fers between projects (and maybe within the project), what is value creat-
ing to do is indirectly viewed as stable and, thereby “maximizable”, from 
one project to the next. Even if the exact activity is not repeated, the type is 
(cf. Radeka, 2013:19 for one example of types).  

As proposed in Lean literature, the discussion about defining customer 
value and then discerning value-creating work does not account for the 
context or situatedness (cf. Suchman, 2007), as seen in the examples for the 
practice of formulating value. As the examples show, practising formu-
lating value was less about discerning value-creating work based upon a 
pre-defined customer value, and more about formulating narratives about 
what had happened and what was to happen next. The produced shared 
understanding about value related to what was valuable to do: similar to 
discerning value-creating work. However, it was based primarily on other 
premises, such as the narratives. As these narratives were situated they 
were produced as part of a shared understanding for value. Formulating 
value, thereby, entailed the practitioners knowing what was the goal, what 
had happened, and what they could establish as valuable to do. The prac-
titioners suggesting different activities or sharing what they had done be-
fore could exemplify this knowing. 

Formulating value as seen when organising complex product develop-
ment work, related to other structures in the organisations: such as record-
ed project goals and processes. As was the case with constructing flow, 
however, the organising reproduced these structures by mostly unreflect-
ing adhering to them. This was not a primary concern if the project goal 
could be changed or if it was good or bad to have a reporting structure. 
Instead, what mattered in formulating value was establishing what to do 
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next. It is the situatedness of establishing this that will be discussed for 
each practice: navigating towards a goal and contextualising the current 
state. 

Producing Value Through Navigating Toward a Goal
The practice of navigating toward a goal produced a shared understand-
ing for what to do in order to reach a previously set goal: which activities 
would or would not contribute to this goal. This strongly resembled how 
value-creating work has been described in Lean literature. As practising 
produced shared understanding on what to do, the practitioners produced 
a shared understanding on what would be most valuable to do. This was 
situated since it was a form of narrative about what the practitioners want-
ed to do: both what was discussed and taken into the narrative and how 
to best reach the goal. 

The idea for value-creating work has been to find what activities in prod-
uct development contribute to developing new products and those that 
do not as discussed by e.g. Mascitelli (2009) or Siyam et al (2011). Hence, 
there should be a number of activities that are regularly performed, which 
do not contribute to developing the end product. For example, Radeka 
(2013) has given examples of such activities: reinvention (due to previ-
ous solutions not being accessible to the problem solver), unproductive 
meetings, design loopback (due to late discoveries of crucial problems), 
and so on. (Radeka, 2013:17f). What Radeka discusses as forms of waste 
in PD included categories of activities, which ex-post facto can be found 
as unnecessary. However, it is speculative to claim that this could have 
been realised as unnecessary and not contributing as they happened. This 
becomes especially evident with the insight that the narrative about the 
future was situated.  

When practising navigating toward a goal, the goal itself was produced as 
shared understanding. In the examples, there is no discussion on the goal 
or how to articulate it, yet there is an unspoken agreement of there being 
a goal. This meant the goal was both unproblematic to the practice of or-
ganising product development work and, at the same time, produced in 
practising. The narratives about what to do to reach the goal were the pri-
mary concern instead, which took up a large share of the discussions. So, 
even if it is important to express a goal with product development projects, 
it is largely accepted once it has been provided to the practitioners. This 
means the customer value as such was not the focus in organising product 
development work.
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This situatedness of practising navigating toward a goal consolidates the 
discussions on defined value and value-creating work. These became in-
tertwined since both activities and the goal were produced through prac-
tising. This could be likened to learning loops that is often advocated with 
Lean product development literature (e.g. Oosterwal, 2010; Radeka, 2013; 
Schipper & Swets, 2012). Learning loops such as PDCA (Plan-Do-Check-
Act) or LAMDA (Look-Ask-Model-Discuss-Act) or A3 reports (See Tor-
torella et al., 2015; Radeka, 2013)are methods to make work more efficient 
through conscious improvement steps and measurement. The practice of 
navigating toward a goal might, at a first glance, not seem very close to 
such strict methods and not involve learning. However, in producing both 
goal and activities that fit together, the practitioners learned about both the 
goal and the activities that could lead there. 

Knowing the technical goal: features or solutions the developed product 
should have for, and knowing what to do produced this shared under-
standing. All of the knowing applied in practising navigating toward a 
goal means the practitioners gave options for activities that were tested 
and discussed, and which produced a shared understanding for what to 
do. Without knowing product and organisation, the practitioners could not 
suggest options or discuss them in a way that was sensible. And through 
practising organising complex product development, they had previous 
experience to draw upon when learning what to do in the situation. 

Producing Value Through Contextualising
The practice of contextualising current state produced a shared under-
standing for what had happened before; sharing information and report-
ing on what had been accomplished created a narrative about the past. 
Many empirical cases in literature about Lean product development argue 
for information sharing (Poppendieck and Poppendieck, 2013; Lindlöf et 
al., 2013, Oosterwal, 2010; Schipper and Swets, 2012, etc.), often through 
the use of the method visual planning or obeya2. Information about what 
people are doing and activities in projects is visualised in these methods. 
The visualisations are a form of boundary objects (Henderson, 1991) and 
their format dictates that which is and is not relevant to discuss. 

In the discussion about cadence in Lean product development, the set pace 
should often be defined based upon the fact that one loop should cover 
both development and feedback on what has been done, so the work can 
be evaluated by the end of the loop (cf. Poppendieck and Poppendieck, 
2013). This is more or less the same reasoning as in setting the pace in 

2  Obeya is Japanese for big room (Radeka, 2013)
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cycles in software development methods, such as scrum (Salgado & Dek-
kers, 2017). Feedback and evaluation in such loops have the same purpose 
as the practice of contextualising: sharing what has happened in order to 
establish what should be happen in the future. Sharing information to plan 
work in visual planning or in obeya; this is discussed as essential for de-
velopment engineers and their colleagues to understand how to improve 
what they do, make decisions on product design, see possible congestions, 
and so on. (cf. Liker and Morgan, 2006; Schipper and Swets, 2012). 

Practising contextualising current state was not confined to specific events, 
even if both departments had feedback loops in different ways (cf. Chapter 
5). Producing a shared understanding for what had happened produced 
a form of narrative about the past: what had happened, how these things 
had gone, and what effect was situated and, therefore, depended upon 
who practiced. The complex product development work revolved around 
projects in both departments, and narratives about what happened within 
or outside “the project” were often produced. These narratives were part 
of formulating value, as the shared understanding they produced served 
as a backdrop to formulating value and what activities to do. 

In methods for feedback, such as paced iterations, the situatedness of feed-
back received in the end of loop is implied. For example, Schipper and 
Swets (2012) argue that length and number of loops cannot be decided 
upon beforehand; they can only be estimated based upon previous expe-
rience and then adapted as iterations. Oosterwal (2010) discerns learning 
loops in historical material about the company’s failed and successful de-
velopment projects, concluding their length is dependent upon sub-sys-
tem and the number of loops. Both show that the loops vary and that it is 
expected, which shows the development of a kind of sensitiveness to the 
situatedness of learning. In addition to loops, both authors advocate hold-
ing daily meetings to check in and provide short loops to raise problems 
and spread information, thus, also showing an awareness of changing cir-
cumstances and that product development work is situated and cannot 
always be predicted. 

The practice of contextualising a current state adds to the idea of feed-
back and constant reporting discussed in Lean product development. As 
practising produced a shared understanding on what had happened, it not 
only served as a way to share information and raise problems at specific 
meetings. The shared understanding that was produced was a narrative 
about the past, which was practiced in a number of different settings and 
in both formal and information meetings. 
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This narrative was also dependent upon artefacts used to follow up on 
performed work: such as planning boards and meeting agendas. Practis-
ing contextualising was so intertwined with these material aspects that 
they cannot be overlooked.3 What had been written on planning boards 
or signalled through variously coloured post-it notes was part in dictating 
how to contextualise and what was sensible to do while practising. Plan-
ning boards to visualise past, ongoing, and future work was heavily used 
in both departments, which could be debated that the artefact was that 
participants made the practice contextualising useful for its practitioners. 

Producing Shared Understanding for Value
Returning to Reinertsen’s metaphor “walking on a road through the fog”, 
the discussion on flow has already yielded a change: the road was built 
and then travelled, rather than simply present and walked upon. Situated 
narratives about the past and the future were essential in formulating val-
ue and what would come to be valuable activities to do, as is evidenced 
by this discussion on the practice formulating value including navigating 
toward a goal and contextualising current state. This can be transferred to 
the metaphor in the form of the landscape where the road is built changing 
and, thereby, requiring not only the width of the road to change, but also 
its form due to obstacles. We may just build a road through the fog; how-
ever, this road can also be a bridge. The road sometimes needs barriers or 
is a dirt path, all depending upon what “appears” in the fog as we move 
forward. The question is here one of what the best raod for the specific 
situation, given what can be seen through the fog.  

This enhanced metaphor illustrates that organising complex product de-
velopment work is situated; it is impossible to decontextualize and still 
keep what is important in order to answer: “What’s next?”

3  I do acknowledge that practices are socio-material and have touched upon 
the subject in Chapter 3. How materiality plays into organising complex product 
development work, however, does warrant its own research and I have chosen to not 
divulge in it in this thesis.
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Through the Fog: Theoretical Contribution to 
Lean Product Development

A few contributions to the theoretical understanding of Lean product de-
velopment can be made, based on this discussion. The overarching con-
tribution to Lean product development is the description of situated, yet 
repeated practices producing flow and value. 

The practice of constructing flow has shown that producing flow in or-
ganising complex product development work is situated, thereby, making 
the flow of activities impossible to de-contextualise. This is an addition to 
more general understandings of flow in Lean product development (e.g. 
Reinertsen, 2009; Poppendieck and Poppendieck, 2013), and to attempts 
made to value stream mapping completed development projects (cf. Tor-
tilla et al., 2015; Tyagi et al., 2015). This also questions a basic assumption 
made in most Lean-related research and especially in management liter-
ature: that even the product development flow is repeatable; finding the 
“right level of granularity” that both captures work and is (more or less) 
the same between projects. I would argue that this “right level of granular-
ity” has been achieved in general project processes and general cadences. 
As soon as depictions of flow involve the product development and how 
it should be organised, the sequences and capacity become parts of con-
structing flow. This is a situated practice that draws upon its practitioners 
knowing their product and their organisation, yet where repeatability can 
never be assumed. 

The practice of formulating value has shown that producing value in or-
ganising complex product development work is intertwined with produc-
ing narratives about the past and the future. This can be likened to learning 
loops: a method and important part in Lean, as discussed by the majority 
of the field (e.g. Gudem et al. 2014; Radeka, 2013; Oosterwal, 2010; Liker 
and Morgan, 2006; Morgan and Liker, 2006; Womack et al., 1990). Formu-
lating value through what activities should be performed means this pro-
duced shared understanding would be equivalent to the “act” part of a 
learning loop. Practising formulating value means discussions on what to 
do and why, invoking its practitioners knowing how to develop products 
and how to do in the organisation. This adds to our understanding of val-
ue as tied to a defined customer value or some similar form of expressed 
value that is stable and often formulated as objective. I would argue that 
what has been seen in the examples in this thesis is that formulating value 
is situated and based upon produced narratives as well as a situated goal. 
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Formulating what is value-creating work is not solely dependent upon 
this customer value; it depends also on the context at hand and that what 
matters is part of the learning about organising complex product develop-
ment.

The discussed practices have pinpointed problems with the aim to de-con-
textualise and generalise Lean product development. The field’s dominat-
ing line of argumentation is that both research and management litera-
ture is about advising on “how to become Lean” in different settings and 
with different aspirations. The replication of types of activities, methods, 
and ways of thinking presented is a step to “becoming Lean” in product 
development. The problem in this replication is that, since these advises 
should be applied in a number of different organisations, the descriptions 
are largely devoid of context - even if they often tell interesting stories 
about specific events. As the theoretical or analytical descriptions of how 
to do this have been de-contextualised, they provide few guides on how 
context and situatedness intertwines with practising. However, describing 
and discussing these practices have proven that situatedness and context 
might be difficult and messy, yet they need to be included in order to un-
derstand organising complex product development work and to under-
stand flow-in-use and value-in-use.
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8.2 chArActerising the prActices 

The practices and enveloped patterns of action that have been described 
in this thesis were part of organising complex product development work. 
Organising this work is also a practice, so the examples provided not only 
reveal how flow and value were practiced in product development work, 
but also how this work is organised. The meetings from which the exam-
ples have been drawn were events where the practitioners came together 
to discuss the continuous question of what to do next. As recognised in 
previous studies of meetings, such Brown et al (2017), meetings are events 
that refer to other interests, contexts, activities, and agendas beyond them-
selves. In the examples in this thesis, the meetings cover complex product 
development work that happened outside of the specific events. So, even if 
these examples did not show how a development engineer designed steer-
ing wheels, proofed someone’s code, searched for information in databas-
es or discussed concept solutions with her colleagues, they did show how 
all of this could happen, as it was established in meetings about organising 
complex product development work. 

The characteristics of the practices is discussed here in order to get a better 
understanding of them as practised in product development work. These 
characterisations of the practices are made in relation to different topics 
within knowing-in-practice and how the practices, as recurrent patterns 
of action in organising complex product development, relate to the work-
ing practice complex product development. Three subjects are discussed: 
talking about what to do next as a communicative practice; the fact that 
the practises are a form of recurrent activities in product development, 
such as recurrent patterns in a production-line; and how practising flow-
in-use and value-in-use needs product development knowing, as a form 
of organisational knowing that stretches beyond just knowing about the 
general product and development processes. This discussion is concluded 
with a presentation of the contributions made.

Talking About What to do as a Communicative 
Practice 

Organising complex product development work is a form of articulation 
work (Strauss, 1988) as it is a “set of activities necessary to accomplish a 
working practice” (Gherardi, 2011:11). In this context, the working practice 
is the complex product development work. In Gherardi (2011), articulation 
work is exemplified by two shifts of nurses discussing their hand-over, 
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where articulating what needs to be done by the new shift and result-
ing follow-up questions directly sets the stage for what needs to be done 
during the work day of the new shift. Ferreria et al (2011) discuss how the 
cooperation between UX designers and developers negotiated how devel-
oping software was a form of articulation work as well. 

The practising described in this research is largely made up of talk, even if 
the practices both had material participants and were performed as bodily 
activities (sitting in meetings, calling in). As recognised by the CCO school 
(Communicative Constitution of Organising) talk can constitute organis-
ing and organisations (Vásquez and Cooren, 2013; Cooren et al., 2008). In 
the practices described here, talk constitutes organising in a specific way 
comparable to the examples given by Gherardi (2011) and Ferreria et al. 
(2011): that is to say, as a form of articulation work.  

This articulation work or articulation practices were part of the working 
practice product development work. The fact that these were practiced and 
not singular actions, can be understood through the three aspects that de-
marcate practices from other forms of action and activity: the indexicality, 
reflexivity, and accountability prescribed to the practice (Gherardi, 2008; 
Suchman, 2007; Garfinkel, 1967). In short,  indexicality of a practice refers 
to its situatedness, reflexivity to its sensibility, and accountability refers 
to its rationality. These three aspects make practices actions that are per-
formed in sensible (as in meaningful) and socially sustained ways. These 
aspects both govern what is meaningful to say and do while practicing and 
are produced as part of the shared understanding on what is meaningful 
to say and do this time and next time.

The provided examples showed the indexicality of practising as the partic-
ipants drew upon situated narratives about the specific past and future to 
establish what to do next. As the indexicality referred to the situatedness of 
the practices, the narratives established when formulating value are a suit-
able example. These practices illustrate the situatedness as the narratives 
depended on what had happened before and what the practitioners imag-
ined as possible ways forward. Both narratives were created during ‘talk’; 
what was included and excluded depended on who was there, what was 
on the agenda, etc. In the talk that organised the complex product devel-
opment work, the specific content of what was said and agreed upon was 
situated. That the talk occurred and that it organised the complex product 
development work was recursive, and they produced flow and value in 
the complex product development work. Herein lay the indexicality of the 
practices for constructing flow and formulating value.   



    Discussion and Contributions | 213

The reflexivity of product development work can be exemplified with the 
fact that the established sequences of activities made sense to the prac-
titioners . The reflexivity of practices referred to the sensibility of them, 
meaning that the practising made sense. The practitioners assembled se-
quences of activities, which had to make sense, provided that the practi-
tioners wanted to, and were able to organise the complex product devel-
opment work. Assembling sequences is a suitable example for illustrating 
the reflexivity of practicing because the sequences had to make sense for 
the practitioners to be established, it had to be performable. Herein lay the 
reflexivity of the practices of constructing flow and formulating value. 

The accountability of product development work was shown as the prac-
titioners could talk to each other in rational ways. Even though they used 
a very specific vocabulary, their practice was rational. As seen in the lon-
ger transcripts, the practitioner’s talked about tests, product parts, or-
ganisational units, people, processes, and systems in often quite chaotic 
conversations with sudden turns and several detours. However, they did 
continuously establish what to do next in their meetings and as seen over 
time, were able to perform the activities agreed upon, or adapt to failures 
to complete them. The specific vocabulary made it possible for the prac-
titioners to talk about the complex product development work in its con-
text; the organisation. Herein lay the accountability of the practices of con-
structing flow and formulating value. 

What this shows is that even if the practices constructing flow and for-
mulating value have been presented based on a Lean-specific understand-
ing of flow and value, the recursive relationships between indexicality, 
reflexivity and, accountability referred to the practices ability to organise 
complex product development work. This highlights two things; first that 
these were practices that organised complex product development work, 
and second that it was the organising that produced flow and value in the 
work. This articulation work was essential to the working practice of prod-
uct development work since it communicated through talk what would be 
practiced in product development. As articulation work, this was part of 
setting the unspoken rules for what would be situated, rational, and sensi-
ble to do practising product development work.

Articulating the R&D Production Line
The practices have been analytically distinguished because of them being 
socially sustained, sensible and competent ways of engaging in organis-
ing complex product development (see Gherardi, 2011; Orlikowski, 2002). 
These practices are recurrent with regard to the shared understanding they 
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produce. As they are practiced and recurrent, the practices described could 
be likened to repetitive activities on the production line. This affinity will 
now be explained and discussed. 

In production, the repetitive actions are the single activities on the produc-
tion line. The depiction of a production line for soda bottles was used in 
the literature review. Soda bottles were filled in this production line with 
soda, received a cap, a label, and were packed into boxes. These individ-
ual steps in the production line are what could be referred to as smallest 
elements of the production. Implementing Lean in the soda bottle pro-
duction line should improve these smallest elements: re-arranging their 
order, shortening time between them, finding a new gluing machine that 
shortens label-fastening, and so on. Somewhat simplified, implementing 
Lean in production should mean looking for improvements both in perfor-
mance of the individual steps and in how they are interconnected. 

The kind of smallest elements found in Lean literature on production are 
not really discussed in product development. The smallest elements from 
production have been transferred to descriptions of Lean product devel-
opment, in the form of the individual activities arranged in sequences 
that should be executed: for example, Gudem et al. (2015) on value de-
livery system and Tyagi et al. (2015) on Value stream maps. The types of 
repetitive standardised activities that are easily spotted on a production 
line have not really been seen in product development. Instead, the stan-
dardised activities are discussed in more abstract terms about reducing 
batch size, value-creating work, and design loops. A direct transferral of 
the production logic to product development has been discussed previous-
ly, leading to an unwarranted expectation of repetition in the development 
activities with regard to both content and order. This prevailing fuzziness 
about these smallest elements can be exemplified in management litera-
ture about Lean product development with thee important contributors to 
the subject: Reinertsen (2009), Radeka (2013), and Oosterwal (2010). 

Reinertsen (2009) has discussed how to create flow in product develop-
ment. One of his major recommendations with regard to improving flow 
is to introduce single batches in product development. He demonstrates 
how, in principle, reducing batch size creates shorter waiting times, there-
by, creating shorter design loops. He exemplifies this with not running 
tests in batches and filling test-tube trays among others. The principle 
behind reducing batch size has been proven to work in production, and 
Reinertsen transfers this principle to a product development setting. The 
smallest elements would here be the activities that should come in small 
batches/batches of one. 
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Radeka (2013) discusses creating value in product development. She de-
fines value in this context as the activities that build knowledge (ibid: 19). 
She divides this knowledge that should be built in product development 
into three categories: customers, product technology, and integration of 
customer and technical knowledge. Radeka hints at concrete activities 
here, when discussing the knowledge-building properties of these activ-
ities. Whether these are value-adding or not is defined by their knowl-
edge-building properties: that is to say, to which type of category of knowl-
edge the activities contribute to. 

Oosterwal (2010) has discussed design loops, cycles, and integration points 
as essential parts in the Lean product development process. He bases his 
reasoning upon the evidence-based realisation that the development work 
at Harley-Davidson is paced by that motorcycle sub-system, which takes 
the longest to complete a design cycle. The product development process, 
therefore, should be built up around design or learning cycles and inte-
gration points: where the sub-systems are integrated and tested together. 
He also concludes that, in order to shorten development time, changes or 
improvements need to be directed at the sub-system that has the longest 
cycle; otherwise, the improvements will not make an overall difference. 
The product development work developing these sub-systems could be 
interpreted as a kind of smallest element. Oosterwal does not elaborate on 
this. 

The practices and patterns of action described in this research are for or-
ganising product development work and are repetitive. Development 
work can be repetitive, but it does not necessarily have to be (Dougherty, 
1992). The stability in product development work is accomplished (see 
Gherardi, 2011; Gherardi, 2008), through the practitioners learning and by 
practising organising work in repetitive ways. That which is repetitive in 
complex product development work is the actual organising. Organising 
the product development work is continuously needed and performed. 
The smallest elements in the product development production line are not 
screwing on the cap or filling the bottle with a specific sort of soda; instead, 
they are discussing and agreeing the next step should be based upon what 
is known.  

However, it is difficult to characterise the practices and patterns of action 
that are situated as being repetitive, in the sense that a given input goes 
through a process that generates a given output: that is to say, it is in pro-
duction. Instead, they are recursive; the patterns have been recognisable 
even if the input, context, and output have varied between performanc-
es and where the process is not given either (cf. Tsoukas, 2017; Gherardi, 
2011). 
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This is what also separates practices from action: their recurrent nature 
(Gherardi, 2011). Therefore, the practices observed and described as part of 
producing flow-in-use and value-in-use were recursive and this recursive-
ness is what enables the reproduction of the organisation in its everyday 
routine (Gherardi, 2011:57). The suffix in-use is here used to denote flow 
and value in relation to organising complex product development work. 
The recursiveness of the practices makes them useable as the “smallest el-
ements” in Lean product development, and these practices have been seen 
in a range of different meetings. Consequently, the meetings are scenes to 
practise organising product development work and, at these scenes, pro-
duce flow-in-use and value-in-use.  

Therefore, it could be argued that the smallest elements in Lean product 
development is the organising, and this organising is recursive. What is 
constant are the continuous questions and answers that stem from the  
“What’s next?”

Practising Flow-in-Use and Value-in-Use 
Needs Product Development Knowing

The importance of knowledge is often emphasised in the Lean literature: 
through the flow of knowledge (Reinertsen, 2009), knowledge work (Sta-
ats & Upton, 2011), knowledge that should be stored and re-used (Morgan 
& Liker, 2006), or knowledge about how a concept works in different envi-
ronments (Oosterwal, 2010). León & Farris (2011) named a whole field in 
Lean product development in their review on Lean product development 
literature that was intimately involved with organisational learning and 
knowledge. They conclude: “engineers must understand how their knowl-
edge contributes to the entire development process, and how their actions, 
attitudes, and skills fit into the overall vision of LPD” (ibid: 43). 

The knowledge emphasised is always in relation to product development, 
meaning it is important for development engineers - and in development 
work - in order to gain knowledge about what they are doing. As León & 
Farris state (2011), effective communication (checklists, obeya, meetings, 
conflict resolution, and so on) facilitates gaining knowledge about this. 
However, the situatedness of practices shows that knowing about organis-
ing complex product development work is essential as well: in organising 
the work, to the flow-in-use, and to the value-in-use. 

This adds to what knowing in product development that should be ad-
dressed and discussed in conjunction with Lean. For example, Radeka’s 
(2013:19) knowledge-centric definition of value can be pushed even fur-
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ther: “The value of product development is the organisational knowledge we 
develop so that we can produce and deliver products” (ibid: 19, my empha-
sis). The organisational knowledge she refers to is “embedded in a long 
list of deliverables [such as] prototypes, drawings, assembly instructions, 
test results, tooling specifications, etc.” (Ibid: 19, my abridgement). These 
deliverables transfer knowledge between people. I would argue the or-
ganisational knowing involved in product development work is essential 
in producing the deliverables Radeka mentions and in organising product 
development work in such a way that it can be performed.  

When organising complex product development work, flow and value 
must be connected to organisational knowing and how work is organised 
in order to be sensible. Without this connection, it is possible to draw pro-
cess maps, talk about “customer first”, measure queues in process steps, 
drive continuous improvements: all with ever reaching impact upon the 
work. This partly includes introducing new concepts to analytically con-
ceptualise organising product development work, such as flow-in-use and 
value-in-use (cf. Nicolini et al., 2003). These terms express the difference 
between the use of flow and value, which denote objective and univocal 
definitions based upon generalisations, and the practice and the situated 
actions in which these concepts have been seen and of which they have 
been partly presented. 

Viewing organising complex product development work as organisational 
knowing provides a few theoretical contributions to the concepts of flow 
and value in Lean. The two concepts have in this thesis been filled with 
meaning through situated actions, as the practitioners established “What’s 
next?”. This provides a complimentary perspective to previous literature, 
which has mainly viewed the concept’s pre-defined meaning. The com-
plimentary perspective given by the situated actions can be compared to 
Suchman’s (2007) example about canoeing down a river. 

A great deal of deliberation, discussion, simulation, and reconstruction may go 
into such a plan. But however detailed, the plan stops short of the actual busi-
ness of getting your canoe through the falls. When it really comes down to the 
details of responding to currents and handling a canoe, you effectively abandon 
the plan and fall back on whatever embodied skills are available to you.“ (Such-
man, 2007:72). 

The skills that are mobilised and used to navigate the river once in it would 
be the situated practices for organising complex product development 
work, whereas the plans made beforehand are e.g. project plans, budgets, 
and specifications. Here, even if organising complex product development 
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work is about planning, the making of plans lie in the situated actions 
where the practitioners resort to their full knowledge, skill, and knowing 
to adapt to the constant flux. 

Organisational knowing produces flow and value. On a strategic and over-
arching level, flow and value can be produced or specified by other means: 
for example, the use of process descriptions could still be important in 
understanding the general step of product development (Liker & Morgan, 
2006) and, if it is possible, change them or speak to customers and conduct 
surveys that are translated into technical project specification (Poppend-
ieck & Poppendieck, 2013). Organisational knowing is needed to organ-
ise and then perform complex product development work. The general 
descriptions are difficult to translate to situated patterns of action, as the 
general does not cover the specific. 

The knowing that is essential to organising product development work 
was mobilised in these situated actions, through the everyday and ongo-
ing meetings of the practitioners (cf. Orlikowski, 2002). I have articulated 
six practices that allowed the practitioners of the Cab Development and 
the Radio Software departments to routinely and repeatedly organise their 
work and, as a result, produce flow-in-use and value-in-use. This mobil-
ised knowing entailed organisational knowing, as the product develop-
ment work was complex and entangled with other projects. The practi-
tioners would relate their current issues and problems to their previous 
experiences, to other projects, processes, tests, problems, and to each oth-
er. Organising complex product development work was in the examples 
not about devising intricate plans, execute these, and follow-up on them. 
It was about responding to changed circumstances and new information 
in creative ways. This is a very specific product development knowing; 
knowing how to develop products in this complex setting. 

Viewing organising complex product development work as organisational 
knowing means that it is not only essential to produce upcoming activities 
and plans based upon knowing the product that is developed; it is also 
knowing the organisation in which this work takes place. As part of organ-
isational knowing, work practices constitute the locus of learning, work-
ing, and innovating (Gherardi, 2009:353). In comparison to Orlikowski’s 
(2002) distributed development team that needed to be able to organise 
their work to be competent practitioners, this organisational knowing is 
essential and often overlooked for organising complex product develop-
ment work.
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Theoretical Contribution from Understanding 
Organising in Lean Product Development as 

Knowing-in-Practice
Theoretical contributions can also be identified in the characterisation of 
the practises that produced flow-in-use and value-in-use. 

First of all, characterising organising complex product development as ar-
ticulation practice provides a way to talk about organising this work: not 
just as sayings and doings, but also as a form of work. Meetings are often 
mentioned as a format to communicate about actual work in Lean product 
development: the benefits of visual planning is noted as facilitating com-
munication and helping to coordinate tasks (Lindlöf & Söderberg, 2011), 
as well as having chief engineers meet with development engineers to talk 
about solutions (Morgan & Liker, 2006). However, portraying what hap-
pens in these meetings as articulating what activities should be performed 
and why, makes this articulation work vital in constituting complex prod-
uct development work. Hence, meetings, or at least what is discussed in 
them, should not overlook when theorising about complex product devel-
opment work. The use of meetings could be theorised as an important way 
to talk about product development work and what should be done next. 

Secondly, the practices as recursive patterns of action have been compared 
to those “smallest elements” found in the production line. This connects 
back to the prior discussion on flow: where the description of flow as situ-
ated and constructed challenges previous assumptions about it. The prac-
tices described in this thesis might not be part of the flow as the concept 
has been previously understood in Lean product development (cf. Rein-
ertsen, 2009; Oppenheim, 2004); however, they practiced and produced 
the same sort of shared understanding between individual performances. 
This indicates the smallest elements in product development are not the 
production activities as they are in production; instead, they are the organ-
ising activities seen here. 

Lastly, practising the presented practices and patterns of action involved 
both knowing what was developed and knowing the organisation. Lean 
product development has put an emphasis upon knowledge (e.g. Radeka, 
2013; Oosterwal, 2011; Morgan & Liker, 2006); however, this emphasis has 
been largely focused upon furthering and utilising knowledge about what 
is developed. These practices have brought forward product development 
knowing: the practices performed in socially sustained and sensible ways.
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9. so, whAt is next?

Scenario 1: A project team have gathered to discuss a suggested - and failed 
- solution to a problem. One of the team members says: “So, it seems that 
the solution with the magnet will not work. The magnet we can get from our 
supplier is not strong enough to actually attract all of the iron fragments”. 
The project manager wrinkles his eyebrows, and answers: “Ok, that’s not 
good. I had hoped for the magnet to work; it was an elegant solution”. The 
two discuss why the magnet does not work for a few minutes. The other two 
project members in the room listen in. Then the project manager says: “So, 
now it’s back to the drawing board. What do we do now?”

Scenario 2: A coordinator - the person acting as a link between develop-
ment projects and development teams - greets me at the door to the build-
ing: “Hi, good that you could come with me for the morning meetings. I’m 
triple-booked, but I’ve decided we should go to the one in building 3. It’s a 
new meeting to discuss cross-functional testing and I want to see what it 
is about. It might be important for us when developing our new radio. It’s 
important that we know what they talk about and which problems with the 
test system they discuss in case it affects our project.”

Scenario 3: A project manager is on the phone with a production engineer. 
He uses a speakerphone so that I can listen in as the only other attendee at 
the meeting. The project manager says: “We need to decide how to handle 
the remaining paint issues now. We have fixed all of the big and major ones, 
and I want us to decide how to handle the tail of smaller problems. We could 
handle them as one bigger or as several small projects, but we need to decide 
which option is better.” 

Scenario 4: A development team has gathered to plan its upcoming three 
weeks. Halfway through the 90-minute meeting, the team leader says to the 
team: “So, what of all these options would you like to do? Which of our as-
signments do you think fit together?” 
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9.1 returning to the problem – 
whAt is next?

To return to the four scenarios I presented at the beginning of this thesis, 
what was next in all of them doing something, discussing new possible 
solutions or routes to solutions, going to new meetings, deciding how to 
deal with remaining open questions, and agreeing upon what assignments 
to do? Complex product development work was being continuously or-
ganised. The practitioners in the scenarios were engaged with the question 
of “What’s to do next?” 

This thesis started from the lack of social interaction in theorising about 
Lean product development. I argued that research into Lean product de-
velopment relies mainly on decontextualised descriptions, and that the 
resulting abstractions contribute to a field characterised as fragmented 
(Leon & Farris, 2011) and incoherent (Salgado & Dekkers, 2017). As has 
been done in the production literature, research into Lean product devel-
opment should be based on empirical evidence and examples, rather than 
on assumptions as to what happens in product development work. These 
examples also need to reach beyond development of specific methods, 
tools, or change programmes. Abstractions regarding work in relation to 
Lean product development were also the basis for the practical problems I 
encountered during my fieldwork. First, managerial questions about what 
Lean principles, methods, and tools were being used; and second, my in-
ability to bridge the gap between what I experienced during the fieldwork 
and my pre-understanding of both Lean product development and mod-
els of product development in general. 

To remedy these problems I used knowing-in-practice as an analytical and 
epistemological framework. Knowing-in-practice, as part of practice theo-
ry (cf. Sandberg & Tsoukas, 2016), views work as accomplished in practice 
through recursive and situated patterns of action. I would argue that this 
has made it possible to better understand how product development is 
organised, by continuously answering the question “What’s next?” The 
meetings, conversations, emails, workshops, coffee breaks, lunches, and 
discussions I joined in were all involved in organising complex product 
development work. All this talk in all these forums were part of how work 
was organised, and were addressed in the meetings. As Brown et al. (2017) 
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stated, meetings are socially delimited forums that refer to things outside 
themselves. This realisation has proved especially important in this thesis, 
as the situatedness of organising work is part of why it has been difficult 
to understand flow and value in relation to product development work. 

The performative aspect of defining Lean product development has been 
the primary focus of this thesis. As realised by, for example, Engwall et 
al. (2005), model use differs from model presentation. What the present 
research has shown is not only that model use matters, but that a detailed 
understanding of the work performed is needed in order to frame what 
model use could be. In an ostensive–performative dynamic (cf. Feldman, 
2000; Feldman and Pentland, 2003), model use to a certain extent belongs 
to the ostensive part of the dynamic, as this use is closely connected to the 
idea of the model. The organising of product development work discussed 
here belongs to the performative part of the dynamic, in which the practic-
es and patterns of action described are reciprocally related to the ostensive 
part. The analysis performed has aimed to illustrate how this relationship 
can be studied and what the performative aspect of the dynamic could be. 
The theoretical contributions of analysing the performative aspect can be 
summarised in two more general contributions to the study of Lean prod-
uct development work in particular and complex product development in 
general.

Contribution to Lean Product Development
 This work has presented a “new” micro-level through studying how com-
plex product development work is organised on an everyday basis. This 
has revealed practices and patterns of action that take vital part in organ-
ising complex product development work, as well as produce flow and 
value in this work. This contributes a new understanding to the Lean liter-
ature of how flow-in-use and value-in-use can be theorised. 

As argued by, for example, Salgado and Dekkers (2017), there is still little 
consensus about the use of Lean in product development as well as few 
empirical examples of the implementation of Lean in product develop-
ment outside Toyota. At the same time, scholars such as Kennedy (2003), 
Oosterwal (2010), and Radeka (2011) all illustrate the implementation and 
use of Lean in product development by citing specific examples. However, 
these have a strong focus on tools and principles or on the change process 
itself. 



   So What is Next |223

I would argue that the perceived lack of empirical studies that include 
social interaction outside Toyota is not only because of the nature of the 
extant research, comprising case descriptions with both simplifications 
and generalisations. This perceived lack also stems from the fact that the 
descriptions presented do not fully capture product development work. 
By adopting an analytical and interpretive approach to studying work 
practice, i.e., knowing-in-practice, I have presented and analysed the work 
performed by the practitioners in terms of practices and patterns of ac-
tion. This illustrates the recursive patterns involved in discussing “What’s 
next?” and thereby organises upcoming product development work with 
consideration of both the development work and the organisation in which 
it occurs.

Contribution to Organising Complex Product 
Development

The described practices and patterns of action could be the “smallest ele-
ments” described in other forms of Lean literature, but seldom discussed 
in connection with product development. This would be the equivalent to 
single steps in a production line: filling a soda bottle with soda, fastening 
the cap, gluing on the label, etc. As these practices were recursive rather 
than repetitive, it would be difficult to identify them without the use of 
practice theory. Previously, the repetitive patterns found in studies of Lean 
in product development have referred to, for example, design loops (Oos-
terwal, 2010) and batches in process steps (Reinertsen, 2009). There have 
been problems with describing them as repetitive because both the design 
loops and the batches differ between performances, and it is often difficult 
to identify them consistently based upon having the same input and out-
put in performance, as has been the case in production. 

A consequence of this is that it would then be the identified practices and 
patterns of action that make up the smallest elements in the product devel-
opment “production line”. As all of them regard organising complex prod-
uct development work, it would be the organising that is recursive. This 
means that improvements should be made for, and around, these practices 
and patterns of action. They themselves maybe should not be improved 
first hand.
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9.2 revisiting the purpose of the 
study

The purpose of this thesis was to explore the performative aspects of Lean 
product development by asking: How are flow and value practised in or-
ganising product development work? The main reason for this purpose 
was that research into Lean product development has tended to overlook 
social interactions, meaning that the details and intricacies of product de-
velopment work have been assumed instead of empirically investigated. 
This was contrasted to the production-related Lean literature, in which 
production work and material flows have been investigated in detail and 
management models have been based on the resulting deep and situated 
understanding of production work. 

To fulfil the purpose of the study, knowing-in-practice was used as an ana-
lytical and epistemological framework, making it possible to highlight the 
situatedness of the practices described. Since previous descriptions of flow 
and value in the Lean literature have attempted to decontextualise these 
concepts, the framework was important for two reasons: first, to recon-
textualise the concept and, second, to identify recursive patterns of action 
instead of standardisations and repeatable actions. This has proven to be a 
productive way of approaching product development work, which is com-
plex, situational, and dependent on what happens around it. By studying 
how work was organised, I could demonstrate that flow and value were 
practised in specific ways, as constructing flow and as formulating value. 

Flow constructing and value formulating, when performed, become part 
of a performative aspect of Lean product development. By explaining how, 
this thesis provides insight into how a management model can be practised 
and how we can analytically understand this practising. The practices de-
scribed differ from the methods and tools found in the Lean literature, but 
nevertheless contribute to the overall of aim of Lean product development. 
I would formulate this aim as follows: to make product development as 
efficient as possible by doing what is value creating and advancing the 
development flow (cf., e.g., Morgan & Liker, 2006; Reinertsen, 2009; Leon 
& Farris, 2011). By describing and analysing the practices, I have been able 
to illustrate how flow and value were practised when organising product 
development work.
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9.3 limitAtions And future reseArch
To what extent is what I have analysed in terms of practices and patterns 
of action producing flow and value relevant to other cases? 

The question of whether, how, and to what extent case studies are gener-
alisable is important (Alvesson & Sköldberg, 2009). As mentioned in the 
discussion of methodology, the two companies and departments were 
chosen because of their claim to be applying Lean product development, 
meaning that both organisations used a specific set of “Lean vocabulary”. 
As touched on earlier, terms and methods such as pulse meetings, visu-
al planning, and process flows were used and followed. Had the depart-
ments not claimed to be working with Lean product development, a dif-
ferent set of vocabulary would probably have been used, and the practice 
of organising complex product development might have been configured 
much differently. Case studies are intended to foster analytical general-
isability, to contribute to or create new theory, so the sayings and doings 
about “What’s next?” presented here are questions likely to arise regard-
less of the analytical framework. 

As discussed earlier, practice can only partially be described and present-
ed (cf. Nicolini, 2012), meaning that aspects of the studied cases and prac-
tices have not been covered. More descriptions and analyses of how Lean 
product development is practised in today’s R&D organisations are thus 
called for. This thesis has focused on the organising of complex product 
development work, and several variations on this subject would yield rel-
evant topics for study. For example, engineering work could be studied in 
a setting similar to those examined here. The development work, such as 
drawing, computer-aided design (CAD), and testing, that engineers un-
dertake in their development activities have been excluded from this the-
sis. As shown, there have been few attempts to map the value stream (e.g., 
Tyagi et al., 2015) of such development work. It would also be interesting 
to analyse the work of engineers in product development from a know-
ing-in-practice perspective, to see where other instances of value and flow 
production can be found and how these recursive patterns are put togeth-
er. Another interesting research avenue would be to study how non-Lean 
product development is organised, to determine whether the vocabulary 
used makes a difference in how work is organised. 

I chose to analyse my observations based on two constituting core ele-
ments of Lean, namely, flow and value. As noted, there have also been 
claims that the core of Lean is: quality and flow (Reinertsen, 2009); quality, 
continuous improvement, and flow (Langstrand, 2013); or people, process-
es, and technology (Liker, 2004). Using these concepts as a basis for anal-
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ysis could provide an interesting complement to this thesis, considering, 
for example, how continuous improvement or quality are practised when 
organising Lean product development work.

In the ongoing debate about practice in e.g. management (Korica et al., 
2017) and leadership studies (Corrall, 2018a,b; Raelin et al., 2018) the im-
portant issue of power relations has been raised. Both a limitation in this 
thesis and an avenue for continued inquiry is the question of the power re-
lations implied in studying an implemented management model aimed at 
rationalising product development work. This does warrant questions into 
who’s work that is rationalised and on what premises. It does also war-
rant questions about who dictates what the model should entail and from 
which perspective the model should aid in rationalising work. Often the 
formulation of such models is based on managerial needs and expressed 
wishes, at the expense of the engineers. It would probably yield interesting 
results about the use and purpose of Lean product development as a man-
agement model to study the power relations at play here. 

On the same note, in this thesis practice has been brought forward as a 
“missing link” in an ostensive/performative dynamic. However, other so-
cial phenomenon such as norms, structures, institutions, and sociomateri-
ality could all be interesting aspects of how a management model such as 
Lean is understood and how these are part of producing flow and value 
in product development work. As touched upon in the discussion, part of 
what the practices did in the two organisations was to assign space and 
time to certain activities, thereby making it legitimate to perform them. 
As neither the space nor the time it takes to perform these activities can be 
objectively measured and stable between performances; space, time and 
the activities are constructed together. 
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9.4 mAnAgeriAl implicAtions
In the beginning of this thesis I reflected on two problems that arose 
during my fieldwork; managers’ wanting to know about what Lean-relat-
ed “things” from the Lean implementations that were used and that I was 
not able to reconcile what I observed in meetings when participating in the 
product development work to theory. The managerial implications of the 
discussions and conclusions in this thesis can be related to these. 

The idea about finding what Lean-related “things” that were used in the 
departments is not uncommon, but it was also unhelpful. The prerequisite 
for such an inquiry is that there should be things, like used methods, tools 
or vocabulary, to find. The need expressed by the managers of the Cab 
Development and Radio Software departments, i.e. to know what is going 
on in the development work, could be seen as symptomatic of the lack of 
a language to express what is being done. By explaining the organisation 
of complex product development work in terms of recursive practices, cer-
tain language and concepts were introduced that could help advance this 
effort. 

Organising complex product development work is an ongoing effort that 
requires time and space. It is also situated, which means that most such or-
ganising cannot be done “beforehand”, as it involves reacting in real time 
to events as they happen. Understanding what is accomplished by organ-
ising product development work might help in communicating its impor-
tance. This raises managerial questions such as whether it might even be 
counterproductive to hold fewer meetings. Organising needs to take place 
regardless of whether the booked meetings, agreed-on agendas, and abili-
ty to allot the required time and space remain explicit. 

It was because if this situatedness, and decontextualization in previous 
theory, that I was not able to reconcile my observations with the theory. 
The organising of product development work was primarily governed by 
what needed to be done and agreeing on this was accomplished through 
talk. The descriptions I had read and wanted to relate my observations to, 
did not capture this. The existing models in Lean product development 
are suitable for aggregated and strategic planning. However, for improve-
ments in product development work to be effective this work indicates that 
these need to be facilitating the questions about “What’s next?”. The man-
agerial implication from this is that it does not mean that existing models, 
principles, tools and methods in Lean are obsolete, but that the reason for 
using them should be about making situated organising of work easier.  
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In connection to Lean, and to other management model, management fads 
are often discussed. Part of reason why this research was undertaken, was 
to investigate if Lean product development was more of a management 
fad, than a used model for product development. Management fads are 
often packaged in the form of success stories and decontextualised exam-
ples. Even if the conclusions given here might not address this question 
directly, the descriptions for situated practices for organising product de-
velopment work do point to the need of recontextualising these models for 
them to be useable in product development work. The question if Lean is 
or is not a management fad might not be important, it is however crucial 
to understand that most descriptions are decontextualised and therefore 
need context and situated actions to make sense in the organisation. The 
managerial implication from that would be to take this need for context 
and situatedness into account, not just with Lean, but in general when 
rationalising product development work. 

The last implication is that context does matter, not just as a way to adapt 
certain Lean-related methods to specific departments, projects, or teams, 
but because product development work constitutes situated action and 
ignoring that can make understanding the work and organising it increas-
ingly difficult. 
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The concept of knowing in practice enables us to focus on 
the fact that, in everyday practices, learning and know-
ing are not separate activities; they instead take place in 
the flow of experience, with or without our being aware 
of it. In everyday organisational life, work, learning, 
innovation, communication, negotiation, conflict over 
goals, their interpretation, and history, are co-present 
in work practices. They are part of human existence.

(Gherardi, 2008:14)
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Appendix 11.1: tAbles for 
constructing flow

The following tables present the “proof quotes” (Pratt, 2008) for each pat-
tern of action. The examples have been summarised from the field notes 
and are sorted according to what they exemplify.

Each proof quote is accompanied by a brief description of what was ac-
complished in the specific instance. For example, in the first table for the 
pattern of action “exploring sequence”, the brief descriptions are “decide 
on sequence” and “exploring options”. This is to orient the reader as to 
why the examples were chosen. 

The following abbreviations are used in the examples:

DE  Development engineer

FQE  Field quality engineer

GM  Group manager

TL   Team leader

PDM  Production manager

PM  Project manager

TC   Technical coordinator

TM  Test manager

If multiple people with the same role are cited in an example, the abbre-
viations include numbers to distinguish the different people, for example, 
DE1 and DE2. 
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Examples of Exploring Sequence at the Cab Development Department and the Radio Software Department

Cab Development Department

decide on 
sequence

Pulse meeting cab fin 28-04: in verification phase, purpose to see what is left to do before production begins
PM and FQE are discussing a start of production that has been delayed four months. 
PM and FQE discuss what needs to be done before start of production and when these activities are planned. 
They conclude that they already have new part numbers, the specifications for the supplier will be approved in 
August, and parts for testing will arrive by the end of May. PM and FQE discuss whether the purchasing and FQ 
departments should provide input on the replacement parts before or after the tests have been conducted. They 
decide on after, since it seems easier. 

exploring 
options

Pulse meeting screw 17-04: in verification phase, purpose to discuss possible options for completing goal
PM has prepared a net plan showing three possible schedules for getting a new screw. The project team discusses 
the different options, how they tie into each other, and how long they will take given that they entail differing 
amounts of work, activities, and testing. PM wants to ensure that the whole team finds all three options too 
costly and time-consuming, so that he can recommend closing the project with the current workaround in place. 

exploring 
options

Pulse meeting paint 03-02: development phase, purpose to discuss remaining issues with this paint type
PM and DE discussing what to do in the project given that a special project group for paint issues has been 
formed. The project team needs to understand how to get information from the special project group and 
whether or not to close the project now. 
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 Radio Software Department

decide on 
sequence

Test system 3, 26-05: purpose to discuss how to divide new test positions in test system 3
TC, TM1, TM2, and TL discuss different options regarding how to best utilise two new test positions in the 
system. TM1 wants to run tests on Radio X in new test position A, but with the consequence that the Radio X 
antenna cannot be tested yet. TC and PM want to have a different setup so that the antenna can be tested without 
delay. TM1 believes that utilising the new position is better and they agree on his plan. 

decide on 
sequence

Backlog prep, 12-05: development team preparing its backlog for sprint planning
DE1-DE7 and TL discuss one specific story. They need a 200 m cable or a cable length simulator. DE1, DE2, and 
DE3 discuss options for how to obtain a cable and, if that is impossible, how to obtain a simulator. DE1 adds that 
if they need a simulator they will need to add simulator-specific tests to the tasks in the story and conduct them 
first. 

exploring 
options

Node test integration stand-up meeting 28-05: purpose to discuss current state of node test
DE1 and PM discuss a new problem: the commercial user equipment is locked and can’t be used in testing 
without time-consuming changes, and the team would rather begin with a different type of testing. This leads 
to a discussion of whether the team, while beginning this type of testing, could perform all necessary tests and 
documentation, instead of what they had planned before. PM summarises what needs to be done: the tests 
should be standard node tests; they have probably been run, but not documented, and the documents still need 
to be updated. 

decide on 
sequence

Software release plan 02-06: purpose to discuss how to release software from the department in the summer
PM, TC, TM, and TL discuss how to get the software and the teams ready for formal testing. PM believes that 
they need to complete both automated and manual tests. They consider making changes in test system 3 to better 
fit their needs for manual tests, and TM believes that this is possible. However, TM believes that they do not 
know what other projects/tests this change could affect, so they need to confirm that this is doable. They agree 
that they need to get the automated tests running so that they have time to finish the manual tests in parallel or 
afterwards. 
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Examples of Cataloguing Activities from the Cab Development Department and the Radio Software Department

Cab Development Department

Because of 
changed circum-
stances

Visual planning 20-02: purpose to report and discuss the day’s tasks and problems
During the VP meeting, one of the development engineers raises an issue regarding root cause analysis 
(RCA). He believes that it is difficult for the engineers to plan their work after the RCA, since the planning 
is done so far in advance and they have very little knowledge of what will be needed from them. The 
group discusses the problem of not knowing what to do or how long the steps after the RCA will take, 
recommending that they use their development knowledge to plan what they think is necessary time. 

Before event
Pulse meeting interior fastening 01-04: phase implementation, purpose to close project
PM informs the project team that it has been decided that the current workaround is good enough and 
the fastening will not be replaced, so the project will now be closed. PM asks whether there is anything in 
the project to discuss at this time. The project team discusses issuing a workshop directive and what this 
directive should include so that the workaround can be included in the routine maintenance. 

Giving 
responsibility

Pulse meeting cab corner, 18-03: development phase, purpose to check on previously decided activities
After the meeting has officially ended, PM, DE1, and DE2 discuss who will ensure that the PDMs do as 
was decided at the meeting, i.e., they need to ensure that new tools are ordered. PM says that PDM1 should 
be responsible at the main production site and the group decides to ask PDM2 to be in charge of both 
European sites. 
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Radio Software Department

Before event

Big picture 26-05: purpose to discuss progress of development and testing in all versions of Radio X
A discussion of how to hand over from a test environment team outside the department to the department’s 
team. The team’s TL needs to understand what test cases are going to whole-system testing later in the 
project as well as how the test cases are performing overall. TC, TL1, and a few others discuss how to 
package the test suite to best cater to those doing whole-system testing and ensure that the Radio Software 
Department can meet the conditions for those tests. 

Because of 
changed circum-
stances

Update plans for Radio X.3 19-05: purpose to discuss the consequences of changing plans for the radio
As Radio X has been delayed, PM and TC have changed the plans for Radio X.3 as well. They meet with the 
team to discuss what this delay means. Together they discuss what code and hardware will be needed to 
complete Radio X. One thing the team will need to do is to write a new specification for the specific testing 
that only Radio X.3 needs that will not have been covered by Radio X in time. 

Before event
Big picture 06-05: purpose to check current state of all parts in development and testing of Radio X
One TM raises the question of who runs which tests. The participants begin compiling what they know: 
they recount what specific software functions will be tested and ensure that the software version they have 
decided to send can perform all of these tests.

Before event

Big picture 06-05: purpose to check current state of all Radio X parts in development and testing 
PM draws a timeline to illustrate what deadlines the teams working on Radio X have during the summer. 
TC and TM conclude that everything the customer would like to test after the final deadline is already 
being tested internally. TM adds that he will check the exact state of the tests and confirm that all critical 
tests are under control. 

Because of 
changed circum-
stances

Node test planning 03-06: purpose to discuss plans for node test over the summer vacations
Node test of Radio X is on a new timeline. PM, TC, TM1, TM2, and SE are involved in a discussion of what 
tests and corresponding configurations they need to complete before sending their software for formal 
testing. They discuss the different tests and what configurations to test in test system 3 to get an efficient 
sequence. 
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Examples of Detailing Activities from the Cab Development Department and the Radio Software Department

Cab Development Department

to plan 
something

Improvement meeting, 01-04: purpose to check on ongoing improvement in the team
GM reports on his improvement group regarding new cell phones for the engineers, and the development 
team discusses the order in which they are eligible for new phones. The team wants to understand how many 
and what kind of problems they need to experience in order to get a new phone as soon as possible. The team 
decides that everyone should send descriptions of their phone-related problems to DE1 and he will sum up the 
information for GM.

to plan 
something

Case and resource planning 01-04: discuss work methods with the division manager
PM1 explains how he normally plans the development work in a project. He wants everyone to have “partial 
deliveries”, meaning that they break down deliverables that are large and much later in the plan so that the 
partial deliveries can be planned and checked off when finished. This makes it easier to understand whether or 
not the project is drifting off schedule.

to 
understand 
something

RCA meeting (1st of 3) for rubber moulding 22-01: purpose to understand the problem and identify possible 
causes
When discussing details of the problem, PC asks about change orders in assembly. Does the project team know 
how the change order has been interpreted or whether production has had the problem for a longer time? PM 
adds the change order and related questions as possible root causes.
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Radio Software Department

to plan 
something

Node test integration stand-up meeting 28-05: purpose to discuss current state of node test
DE1 is updating on the work she is responsible for. The node test team will begin to test a specific node 
functionality, but many of the test cases have already been performed so the first task will be to check those of 
the test protocol. There is a short discussion of whether or not someone less qualified can perform the tests, and 
they conclude that it is a good learning opportunity. 

to plan 
something

Big picture 06-05: purpose to check current state of all Radio X parts in development and testing 
TC, TM, and two TLs are discussing what version of the Radio X.3 software to send to the customer for testing. 
TC points out that the customer only wants to do basic tests and that they therefore can send an older version 
of the software, which they know works. TL1 wants to send a newer version that includes more functionality, in 
case the customer wants to test something more. After a short discussion, they decide to do as TC suggested. 

to plan 
something

Sprint planning 19-05: purpose for the development team to plan tasks for their new sprint 
DE1 and TL are discussing one specific activity in one specific task, i.e., how much coding this activity will 
require. DE1 believes that there will be hardly any work because the coding is easy, and he knows how to do it. 
TL wants him and the team to agree on how much work the activity entails, and that maybe someone else could 
complete the task. They agree on dividing the activity into two parts: first solution proposals, where DE1 (and 
anyone else in the team) may present solutions; then implementation, where one of the development engineers 
writes the code.

to plan 
something

Pulse meeting Radio X 13-02: purpose to check in on development teams and test managers working on Radio X
TL reports on his team’s progress in the past week. The team has got system timing to work, but the system now 
has about 1 ms of “slack”, meaning that the timing is not perfect. TL believes that this means that the timing 
cannot be introduced to the main software yet, because it will crash. The team needs hardware on which to 
perform tests and adjustments in order to get the timing to work as intended. PM concludes that this means that 
this part of the project is not currently moving forward, though it is not stopping the rest of the project. Another 
TL suggests how they could move forward with some of the testing without hardware. Testing needs to begin 
for this part of development to be finished on time. 
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Examples of Labelling a Course of Action from the Cab Development Department and the Radio Software Department

Cab Development Department

Process
Improvement workgroup FQ 20-03: purpose to discuss how the department can take on and improve new projects 
GM, PM1, and PM2 discuss who should be involved in deciding what projects to initiate. PM1 wants a senior 
engineer to filter the incoming projects, though that is not according to the current process. PM1 believes that the 
senior engineer should be involved in the RCA of all incoming projects. 

Process

Pre-FQ meeting 14-01: purpose to discuss new problems for the department
The participants are looking at claims data on trucks 2–5 years old. FQE, GM1, and PM1 discuss possible ways to 
prioritise the possible problems behind these issues and the warranty claims. GM1 points out that it will be easier 
to prioritise once they have all the projects in the new process and that the department now seems to prioritise 
mainly high-priority problems. 

Process

FQ meeting 18-03: purpose to report and discuss ongoing projects in the department
PM1 comments, regarding one of his projects, that he believes the design teams are quick to move problems to the 
after-market part of the R&D organisation. The consequence is that the problems are not solved with the cross-
functionality that might be needed, which in turn means that the design teams do not learn sufficiently from their 
mistakes. 

Process
Pre-pre-FQ meeting 02-04: purpose to discuss what the department can take on before the pre-FQ meeting
GM introduces his idea of having a senior engineer run a smaller project to PM1 and PM2. He wants to try this 
with a project regarding driver’s chairs that the group could take on now but for which a project manager is 
lacking. 

Types

Monday improvement meeting 03-02: purpose to check on ongoing improvement in the team
PM1 has changed the presentation on the visual planning board showing where in the project process each project 
is, so that the visual representation reflects their new working methods. They discuss whether or not it is beneficial 
that the milestones of both the old and new processes are seen at the same time, and what this says about their 
ongoing projects. 
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Radio Software Department

Types

Update plans for Radio X.3 19-05: purpose to discuss the consequences of changing plans for the radio
Based on TC’s explanation that the development team should treat the development of Radio X.3 as a frequency 
variant, even though it is not, he and TL discuss the possible consequences for testing and documentation. TL 
believes that the team can work with the pre-sets for both given by the frequency variant and then update based on 
what they need because the main Radio X is behind Radio X.3 in development. TL asks a few questions, but then 
seems to know what he needs to do with his team. 

Types

Workgroup cost estimates for projects 02-06: purpose to discuss new ways to estimate project costs 
FLM presents his suggestions on how to make better estimates of how much projects could cost with the help 
of different standard sizes, such as small, medium, and large. The sizes that FLM suggests should give a better 
estimate of how much work goes into a project than the current technical hours, based on what needs to be done 
in the project, and not just coding. FLM, TC, and PM1 discuss that the department takes on projects requiring little 
coding but extensive testing, for example. New suggestions for categories should be holistically developed based 
on the projects currently run in the department. The participants agree on FLM’s basic idea and discuss how to 
implement it.
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Examples of Estimating Capacity in the Cab Development Department and the Radio Software Department

Cab Development Department

Search 
for 
available 
capacity

Redistribution projects 17-04: to plan the work and responsibilities of the two project managers
Both project managers describe their current projects during the meeting. PM1 begins by saying that he has a 
total of 19 projects at the moment and divides them into groups: five are about to be closed; eight or nine will be 
finished before July; a few involve “weird” problems for which the project team has not identified the root cause 
or is having issues with the supplier; and two projects will be moved to a different department. Based on this, PM1 
estimates that he will have eight open projects by the end of May. He concludes that since he needs to take over 
eight other projects, he will be over the newly imposed limit of 12 projects per project manager. GM and two PMs 
decide to move three of PM1’s projects to PM2; these projects are all smaller and almost finished. 

Search 
for 
available 
capacity

Redistribution projects 17-04: to plan the work and responsibilities of the two project managers
PM2 goes through all of his ongoing projects so that he can discuss with PM1 and GM whether any of them can be 
handed over to a different PM. He says something brief about each project, but after going through them, there is 
not really anything that he feels he can give away. 

Currently 
utilised 
capacity

Pre-FQ meeting 14-01: purpose to discuss newly appeared problems for the department
FQE presents the statistics he has compiled from the IT system and the queues he has put together based on these 
data. He says that he wanted to visualise how many of the department’s projects are inactive though not yet 
complete, and that all these projects need to be closed before the department can begin to take on new projects. 

Currently 
utilised 
capacity

Information & sharing 17-03: purpose to meet and talk with the quick fix team
The Cab Development team is informing the “quick fix” team about the current issues. The problems the team 
is having with the misaligned hatch together with the implementation of MP200 are slightly overwhelming the 
team, as explained by PM1. One of the development engineers adds that they should not even be working on the 
changes to the hatch, which should be done by a different department. 
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Radio Software Department

Currently 
utilised 
capacity

Node test planning 03-06: purpose to plan node test over the summer
PM starts the meeting by explaining that the department will need to do some tests they had not initially planned 
for before they can hand over to full system testing. PM says that this means that the timeline has become very 
tight. This leads to a discussion of why PM and those involved in the project did not know about this sooner. 

Future 
available 
capacity

Sprint review 16-05: purpose that all teams in development of Radio X should report on the closed sprint
Towards the end of the review, TL reports on what the team did in the sprint. He presents what the team finished 
during the sprint and concludes by saying that they managed to do more than projected. He adds that the team 
will work at reduced capacity in upcoming sprints as it will be occupied with support work 50% of the time. 

Future 
available 
capacity

Daily scrum 14-02: purpose to report and coordinate what the team members will do during the day
At the daily scrum, DE1 says that he has stopped working on the timing test cases as there is no time to go through 
them all with the timing experts he is coordinating with. DE1 explains that there are too many other important 
timing matters to discuss at the meeting, so the test cases are not prioritised. Instead, he and the senior engineer 
will try to find a different time to review them specifically. 

Available 
capacity

Sprint planning, 31-01: purpose to plan activities and assignments (user stories) for the current sprint
The team first discusses how much time is available for work during the sprint and then reviews the possible 
stories to be worked on, one by one. The team reviews what tasks are needed to complete the stories. They discuss 
how much work goes into coding and testing different functionalities in detail, and relate this to how long they 
think it will take to complete the different stories. The goal is to match the work time they have with several tasks 
that they believe they can complete in that time. After a lengthy discussion, the team agrees on three stories. 

Available 
capacity

Sprint planning 19-05: purpose to plan activities and assignments (user stories) for the current sprint
While the team was discussing what user stories to take on during the sprint, DE1 and DE2 pick up the note for 
one specific story and discuss it. They identify it as a story for which most activities are actually finished. This 
means that the team should have time to do the last activities even if they have to do 50% support work in the 
upcoming sprint.
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Examples of Time Framing at the Cab Development Department and the Radio Software Department

Cab Development Department

Setting 
timeframe

Pulse meeting hatch 28-04: purpose to determine how ongoing activities in the project are progressing
PM tells the project team what they have to discuss; one PDM asks about a timeline for the project. PM says that 
they have a meeting agenda that shows dates when specific activities should be finished – can’t the PDM use that 
as a timeline? PDM has been asked about an end date by her manager and they briefly discuss possible options. 

Setting 
timeframe

Pre-FQ meeting 14-01: purpose to discuss newly appeared problems for the department 
FQE, PM1, and GM discuss the queues FQE has compiled and that they don’t want any inactive projects in 
the process. GM explains that part of this is that the development team does not get enough information when 
opening a project and needs to request more from the FQ department. This makes it difficult for them to estimate 
how long a project will take before it is initiated.  

How to 
time frame

Monday improvement meeting 28-04: purpose to check on ongoing improvement in the team.
GM has put together a chart showing how the development team managed to complete its activities as planned, 
together with the delivery accuracy. The accuracy has gone down in past months, and the team has delivered 
both too early and too late. The team discusses the reasons for this and what can be done to improve. 
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Radio Software Department

Setting 
timeframe

Node test planning 03-06: purpose to plan node test over the summer
PM has prepared for the meeting by putting some deadlines on a time axis; during the meeting the participants 
discuss what tests need to be completed before the different deadlines and what radio configurations are needed 
for the different tests. PM concludes that they need to meet all of these deadlines if they want to finish the 
development of Radio X without delay. 

Setting 
timeframe

Project start-up meeting 28-05: purpose to start a small customer-ordered development project
At the opening of the start-up meeting, PM explains that work needs to begin straight away: there is little time 
for the pre-study, as the functionality to be developed needs to be in the large software release in September. PM 
returns to this at the end of the meeting; when the team discusses the timeframe for the project, he says that he 
needs a completed pre-study, including estimated costs, within two weeks. 

Setting 
timeframe

Backlog prep 12-05: development team preparing its backlog for sprint planning
The development team needs to better understand one of the stories, discussing how long the story will take in 
terms of both work and lead-time. The activity is to find and connect the correct radio, and the team disagrees 
on the number of points (i.e., how much time and effort it will take) the activity should have. DE1 believes that 
since they are likely to get the wrong radio and have to wait, he wants to assign this activity more points than the 
other one. TL believes that they should award points for actual work, not for lead-time. 

How to 
time frame

Sprint planning 19-05: purpose to plan activities and assignments (user stories) for the current sprint
The development team discusses whether to take on stories that amount to 9 points instead of 7. In one of the 
stories, the main problem is that the team cannot be sure that the necessary tests can be run during the sprint 
because the test system will not have been configured. DE1 believes that the system will soon be configured, but 
DE2 is not so sure. They discuss whether it would be ok to commit to the 9 points knowing they might not finish 
all the stories due to others not being ready on time.
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Cab Development Department

Schedule 
an event

Pulse meeting paint 05-03: development phase, purpose to understand how to tackle included issues
PM1 and PM2 are discussing this special project on the phone. PM2, who has been made responsible for some 
paint issues, and PM1 need to find a date when they can discuss what will happen and whether or not this 
project should remain open. They try to understand how much work needs to be done before she can brief him 
as well as what suits their schedules. 

Schedule  
an event

Pulse meeting pump 17-02: purpose to plan how to move forward in the project
PM has one last agenda item in the meeting: the team concludes that the proposed solution does not work and 
a different one is needed, saying that the intended RCA cannot be scheduled before March. DE1 believes that it 
does not matter, since they are still waiting for answers from the lab, and that the RCA will be better with these 
answers. 

Schedule  
an event

Pulse meeting frame 18-03: purpose to plan how to move forward
PM explains that the purpose of the meeting is to set up a time and action plan. There are several activities in 
the project that haven’t been finished yet, and PM feels the team is falling behind. He pushes for decisions and 
activities to be planned as soon as possible. The main activity is a test assembly that PM wants now, but the 
production side of the project is lagging. They discuss the activities mentioned by PM. 

Schedule  
an event

FQ meeting 01-04: purpose to report and discuss ongoing projects in the department 
PMs have all reported on their ongoing projects. Before finishing, GM wants to briefly discuss an upcoming 
project. He wants to make a PM instead of a senior engineer responsible for a specific project, as previously done 
in a similar project. This is because solving the problem will entail a lot of work and require understanding the 
problem and its root cause. This means that the project will have to wait, as both PMs already have 12 projects 
each.
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Schedule  
dev work

Big picture 26-05: purpose to check current state of all parts in development and testing of Radio X
The first item discussed in the meeting is current problems with functionality Y. TM1 and TC discuss whether it 
is time for a team to begin working on functionality Y. TC believes that they need the code from a different team 
first. They discuss the radio functionalities for which Y is needed, which determine when it needs to be ready. 
The important thing is to get functionality Y into the testing system so it can be included in regular tests. 

Schedule  
an event 

Update plans for Radio X.3 19-05: purpose to discuss the consequences of changing plans for the radio
A TM is participating in the meeting, and he needs to know how testing of the almost finished X.3 system is 
going. He, TL1, and TL2 try to find out when they can best run a few tests on the radio’s automatic systems. 
They need to decide the hardware setup in which they are best run and, depending on that, they can decide 
when to run them. TM displays the test schedule on the screen and uses it to decide when in the coming ten days 
they can fit in the tests.
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Appendix 11.2: tAbles for 
formulAting vAlue

The following tables present the “proof quotes” (Pratt, 2008) for each pat-
tern of action. The examples have been summarised from the field notes 
and are sorted according to what they exemplify.

Each proof quote is accompanied by a brief description of what was ac-
complished in the specific instance. For example, in the first table for the 
pattern of action “valuing activities”, the brief descriptions are “how to 
move forward”, “how to deal with an issue”, and “confirm plans”. This is 
to orient the reader as to why the examples were chosen. 

The following abbreviations are used in the examples:

DE  Development engineer

FQE  Field quality engineer

GM  Group manager

TL   Team leader

PDM  Production manager

PM  Project manager

TC   Technical coordinator

TM  Test manager

If multiple people with the same role are cited in an example, the abbre-
viations include numbers to distinguish the different people, for example, 
DE1 and DE2. 
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Examples of Valuing Cctivities at the Cab Development Department and the Radio Software Department

Cab Development Department

How to 
move for-
ward

Pulse meeting paint 03-02: implementation phase, purpose to decide how to close project
PM opened the meeting by saying he wanted to review the closing criteria. The current state of the paint issues 
means that the team has a “tail” of smaller problems that are not fixed. PM and DE are to decide how to deal with 
them now. PM suggests that they initiate new projects for whatever is left, but DE doesn’t agree, since he doesn’t 
think they can close the project on time in any case. They briefly discuss the issue, and decide to treat the remain-
ing problems as separate issues. 

How to 
move for-
ward

Pulse meeting pump 17-02: development phase, purpose to plan how to move forward in the project
The team discusses what to prepare for the RCA they have decided to conduct. DE1 informs the project team that 
he has found a smudge at the pump head and wants to send it for analysis. PM agrees that DE1 should do that 
and send the results to the RCA. 

How to 
move for-
ward

Pulse meeting frame 18-03: development phase, purpose to plan how to move forward
The team starts discussing how to perform an assembly that tests the fixture guiding the frame rather than the 
frame itself. The team lists the options for where to conduct the test, concluding that they will have to use a tradi-
tional test assembly in the lab even though it is less efficient. 

How to 
deal with 
issue

Visual planning 20-02: discussion at end of meeting
DE1 mentions a problem he is having with the new RCA exercise. He does not know how to plan the activities 
that should follow the RCA. He doesn’t know beforehand what will need to be done or how long it will take, but 
since everything needs to happen within a short time span, he needs to set aside sufficient time. How should he 
reason? PMs and the group manager can’t give a direct answer and the team discusses options without really 
arriving at a conclusion. 

How to 
deal with 
issue

Monday improvement meeting 03-02: purpose to review current and new improvement groups
GM wants to start a new improvement group concerning either team motivation or team efficiency. Nobody vol-
unteers to be in the new group, and one DE says this is because these are big subjects. After discussing the two 
subjects, both DE1 and DE2 decide to form the group and begin to formulate ideas for how the team could work 
on improving motivation and then take one concrete idea and realise it.
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How to 
move for-
ward

Big picture 26-05: purpose to check current state of all parts in development and testing of Radio X
After participants finish all of the topics on the agenda, TC writes up the action points and assigns participants 
to be responsible for each action. They also prioritise the action points by urgency, so as not to interfere with the 
projects. 

How to 
move for-
ward

Daily scrum 14-02: purpose to report and coordinate what the team members will do during the day
DE1 reports that he has been working on an internal problem that is almost resolved now. GM reminds him to 
hand his work to someone else in the team before he goes on vacation. 

Confirm 
plans

Node test planning 03-06: purpose to discuss plans for node test over the summer vacations
To plan the remaining work, TC suggests that the DEs and PM define what configurations are needed to test all 
necessary functions for their software deliveries over the summer. However, DE1 and PM say that the node test 
team already knows the needed test configurations. TC wants to check this by completing a list of configura-
tions; they need this list to see what work remains. 

How to 
deal with 
issue

Sprint planning 19-05: purpose to plan activities and assignments (user stories) for the current sprint
The team tries to plan what needs to be done in the next sprint when the types of assignments are different. Tl 
asks whether everyone has worked on this before. DE1 has, and provides some input on how to structure the 
work. The most important thing is to go to the morning meeting in which new problems are mentioned, and then 
the team will fill their support hours with problems picked up there. 
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Cab Development Department

Find a 
way for-
ward

Pulse meeting pump 17-02: development phase, purpose to plan how to move forward in the project
DE1 gives a report on how the expected solution with a magnet has not been holding up in tests – not good. 
Since the type of magnet the team needs cannot be procured from the current supplier, the team either must 
make a magnet in the current supplier’s inventory work or they cannot move forward with the solution. DE1, 
DE2, and PM discuss possible options, but realise that the magnets they can choose from do not meet the require-
ments. 

Find a 
way for-
ward

Pulse meeting hatch 14-04: purpose to determine how ongoing activities in the project are coming along
While discussing possible causes of the misalignment, PM mentions that he would like to have one of the fixtures 
guiding the hatch to the right place in manufacturing, measured. PM has two options for measuring. The PDE is 
consistently reluctant to have the fixture measured for several reasons. They discuss the matter and, in the end, 
agree that the PDE will make the measurements according to the PM’s recommendation. 

Options 
for deci-
sion

Monday improvement meeting 28-04: purpose to review current and new improvement groups
The development team agrees to initiate a new improvement group and discuss what it should address. There 
are both prioritised, major issues and smaller, more concrete improvement projects waiting to be implemented. 
The team thinks that a smaller improvement group could be beneficial at this time, as there are not enough peo-
ple to focus on a large issue at the moment. In the end, GM decides that it is better to wait and form an improve-
ment group for a larger issue later. 
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Find a 
way for-
ward

Big picture 13-05: purpose to check current state of all parts in development and testing for Radio X
One attending TL mentions that his team will be taking a C++ course for four days in the coming week. He 
thinks they should not do this, because their project is almost finished and there are not that many days left to 
work on it. PM and TC discuss this with him, considering whether or not the team members should take the 
course. The course is seldom offered, but they are in a crucial period. They decide that the team can take the 
course, and they will rearrange some work assignments to accommodate this. 

Find a 
way for-
ward

Test system 3, 26-05: purpose to discuss how to divide new test positions in test system 3
The purpose of the meeting is to decide what projects should use the different test positions in the test environ-
ment, since eight new positions have been added. During the meeting, the participants work on finding a plan 
for how best to utilise the different test positions, since they have slightly different functionalities, and pair them 
up with projects that need testing that matches these functionalities. They discuss what TC knows about what 
the teams want to do, what TM knows about the test positions, and how they can combine this with the ongoing 
and upcoming projects. 

Find a 
way for-
ward

Backlog prep 12-05: development team preparing their backlog for sprint planning
The team agrees on three smaller but important stories to address during their sprint. TM points out that they 
have room for one more, and points to the stories that have been prepared but not chosen for the sprint. She and 
DE1 and DE2 discuss what would be a good story to choose; DE1 points out that one of them is actually mostly 
completed and would therefore be a good option. They decide to add that story to the sprint. 
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Cab Development Department

To find a 
cause

Pulse meeting pump 17-02: development phase, purpose to plan how to move forward in the project
At the end of the discussion about the magnet solution and why it would not work, DE1 asks the team about how 
many iron fragments are in the pump liquid and how often the magnet will need to be cleaned. He asks DE2, who 
has been working more on the project, whether the pumps are run regularly, regardless of need, or whether there 
is a kick that kick-starts the pump sometimes. DE2 believes that the pump does not run regularly. DE1 thinks this 
could be an option to solve the problem, and PM suggests that he bring the suggestion to the upcoming RCA. 

To find a 
cause

RCA meeting (1st of 3) for rubber moulding 22-01: purpose to understand the problem and identify possible causes
At the second RCA meeting, PM wants to discuss whether the participants think that application pressure could be 
the root cause. He presents it as a possible cause, but it is not on their list at the moment. They end up adding it to 
the list and assigning a person to look into it. 

To find a 
solution

Pulse meeting frame 03-04: purpose to plan how to move forward in project
The project team does not really know why the specific frame is not aligned as intended; in the meeting, DE1 has 
a few suggestions as to what they could do to fix this problem with the frame. He mentions a design change that 
would always create a problem, but that could be adjusted during assembly. He also suggests that the gas intakes 
could be the problem. Finally, he says that, during a test assembly, they discovered a difference between the fixtures 
– could this difference affect the frame? The team briefly discusses his suggestions, and decides that all options will 
be considered. 

To find a 
solution

RCA meeting (1st of 3) pump 31-03: purpose to understand the problem and identify possible causes
As the participants identify possible root causes, DE1 and DE2 diverge into a discussion of whether the solution 
DE1 describes would be possible, i.e., the one involving a short-stop heater run at a certain interval regardless of 
need. PM breaks the discussion so they can begin the actual RCA, but says that they should add the cause for which 
this is a solution to their root causes. 

To find a 
solution

Redistribution projects 17-04: purpose to plan the work and responsibilities of the two project managers
While discussing the addition of a new project manager to the department, PM1 points out that if the team adds 
an extra project manager, the field quality department would need to strengthen its staff as well to meet their new 
needs – is that a possibility? PM1, PM2, and GM discuss and decide that it would not be useful to add another proj-
ect manager at the moment, even though the team has a lot to do. 
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To find a 
cause

Big picture meeting 13-05: purpose to check current state of all parts in development and testing of Radio X
One attending TL1 mentions a known issue regarding a cable. The issue affects his team’s work, and since the 
problem was known (but not yet fixed), could it be a general problem connected to the radio platform? TL2, TL3, 
and TC discuss both how the problem would manifest itself in the radio development and what teams would ex-
perience this type of problem for it to be considered a general problem. At the end of the discussion, they consider 
starting a task force to get a grip on the situation and to compare the problems experienced to find a common de-
nominator. 

To find a 
solution

Project start-up meeting 28-05: purpose to start a small customer-ordered development project
Most of the time in the start-up meeting is spent discussing the technical solution proposed by PM. Since the cus-
tomer wants to be able to print a specific value, one that is continuously measured but normally not reported, the 
project team has been tasked with implementing a formula to turn continuous values into discrete values. As PM 
presents the solution, he gets several ideas from experienced DEs as to what could be improved or changed in the 
formula. In the end, PM has to close the discussion, since they need to plan the project, not do all the work at the 
meeting. 

To find a 
solution

Sprint planning 19-05: purpose to plan activities and assignments (user stories) for the current sprint
The development team discusses one of the stories they might use in the sprint. It does not involve much coding, 
but will still need extensive testing, as the functionality is important to the whole radio. Therefore, the team dis-
cusses whether the main software on which this testing would be conducted will be able to handle the strain. This 
is an issue because several other more extensive tests are already running, and each test takes up capacity, making 
the software slower. The team cannot reach a conclusion, and in the end DE1 suggests that he talk to the test man-
ager in charge. This person will know more, and based on this input, the team can more accurately estimate the 
development work involved in using the story. 
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Examples of Reporting on Work Performed at the Cab Development Department and the Radio Software Department

Cab Development Department

What 
has been 
done

Pulse meeting 28-04: purpose to complete last tasks before closing the project
Since most of the work in the project should already be completed, PM wants to review the work and get reports 
on several agenda items. These can then be ticked off and the team will know what is left to do before the project 
can be closed in the next few weeks. In the meeting, PM reads the different open agenda items and gets reports on 
what has been done and whether they have been addressed. He asks whether it has been verified that the kit (for 
fixing the problem) contains all necessary parts. DE1, responsible for spare parts, confirms. He asks whether the 
information for the campaign to have the kit installed is finished. FQE confirms that, except for the specific part 
numbers, the campaign is finished. PM then asks about the volume – do they know have many kits they need to 
begin with? After a short discussion, PM finds in the protocol that they need 30% of 562, since 562 vehicles need the 
kit and the first batch will be 30% of that. 

What 
has been 
done

RCA meeting (3rd of 3 meetings) pump 29-04: purpose to check how follow-up activities in RCA have gone
DE1 is to report on action points A1, B1, and B2. He says that he does not have anything to report. He tells the oth-
ers what he has done so far: for action point A1, he has sent the smudging to the lab but has got no indication of 
when testing will be finished. PM wants him to push the lab so they don’t have to wait. Regarding B1 and B2, he 
has been unable to begin them and does not know when he can. 

How 
actions 
went

Pulse meeting frame 03-04: purpose to plan how to move forward in project
PM is reviewing the different open agenda items. He reaches point 15: whether new materials have been ordered 
and whether the rubber contacts the edge. DE1 has checked the drawings and there is a portion that makes contact. 
The participants discuss whether this could have any impact on the problem. DE1 closes the discussion by pointing 
out that there are other trucks with the same problem but without the rubber, so this cannot be the cause. If it were, 
it would show up in other trucks as well. 

What 
has been 
done

FQ meeting 01-04: purpose to report and discuss ongoing projects in the department 
PM1 reports on a project that should already be finished; however, due to some wrong article numbers, the start of 
production is slightly delayed. Now the correct request for parts is in the system and he is just confirming with the 
supplier before closing the project. 
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What 
has been 
done

Sprint planning, 31-01: purpose to plan activities and assignments (user stories) for the current sprint
At the beginning of the planning, the team reviews the other assignments they are working on, which will affect 
how long they can work on the stories. DE1 reports on one of his ongoing assignments, a small customer request. 
He has begun looking into it and it seems that there is a little code to add and some reconfiguration work left. TL 
suggests that they follow up on this later during the sprint, and that DE1 should work on the request so that it gets 
finished soon. 

What 
has been 
done

Technical functionality meeting 12-02: purpose to discuss ongoing development of a specific technical functionality
DE1 reports to the other specialists on how he has updated the test cases for testing this functionality. He has up-
dated both the code for the tests and, in particular, the descriptions of the cases. One of the specialists gives some 
input regarding the descriptions he has written, and they review them together. They group then agrees that the 
finished version is the one they should keep as a working suite of test cases and descriptions. 

Evaluat-
ing out-
come/
work

Node test integration stand-up meeting 28-03: purpose to discuss current state of the node test
DE1 reports to the meeting participants how the work on analysing the crashing system is coming along. He de-
scribes how there might actually be two different problems that both cause the system to crash. Both TC and PM 
find this interesting, and begin discussing how the two problems would manifest themselves and where DE1 might 
get help to address them, since he will likely need help from outside the department. 

Evaluat-
ing out-
come/
work

Node test integration stand-up meeting 05-05: purpose to discuss current state of node test
The first point taken up at the integration meeting is how work on Radio X.2 is coming along. DE1 reports what 
work the team has completed, what the team has left to do, and that they are still waiting on some hardware; be-
sides that, they are on track. 

Evaluat-
ing out-
come/
work

Retro of retro 22-05: purpose to follow up how the department’s teams have performed in the last sprint
TC1 reports on one of the ongoing improvement groups, called “common goal”. The problem is that the develop-
ment team has felt fragmented in its work and would like more focus. TC1 says that they first must identify what 
“common goal” means, since it is different depending on the teams. They want to keep the matter open and contin-
ue working on a plan to achieve more focus or common goals. 
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Cab Development Department

Affect 
project

Pulse meeting cracks 18-03: purpose to discuss how work is going
At the end of the meeting, after all agenda items have been reported on or discussed, PM asks whether anyone 
has anything to add. PDM1 mentions one thing: he has seen a wrecked truck that has run for over 100,000 km 
that does not have the cracks the team are addressing. Both PM and PDM1 agree that it would be good if some-
one could look more closely at the truck before it is disposed of. PM suggests that PDM1 speak to DE1 and DE2 
as they are at the main production site, which is where the truck is.

Affect 
project

RCA meeting (2nd of 3) for rubber moulding 22-01: purpose to understand the problem and identify possible 
causes
At the beginning of the second RCA, PM tells the rest of the team about some information he has received. There 
are cases in which the rubber moulding does not fall off, but instead comes slightly loose and scrapes the side 
of the truck. The participants discuss whether these cases should be included in the current project or whether a 
separate one should be started. They think there might be a different root cause and they decide there should be a 
different project. 

Affect 
project

FQ meeting 14-01: purpose to report and discuss ongoing projects in the department
After all PMs have reported on their ongoing projects, GM takes up new issues. He describes a newly emerged 
problem with a sensor. The problem does not seem widespread according to current data from the workshops, 
but given that the sensor is vital to driving, the group decides, based on the information, to alert everyone who 
might be able to help. This means raising the issue at tomorrow’s short-term issues meeting and alerting the 
“quick fix” team, as they will likely have to deal with the problem first. 

Decision 
taken

Pulse meeting screw 01-04: development phase, purpose to follow up on last activities and close project
PM opens the meeting by informing the project team that the project has been closed. This is because the problem 
with this particular screw is more severe than first anticipated, and the team designing the sub-system needs to 
implement a permanent solution in the next major update. Instead of this project team continuing to work on a 
long-term solution, the expensive and time-consuming short-term solution will have to suffice, as the required 
design changes are too major to be implemented on a sub-system that is expiring in any case. 
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Decision 
taken

Big picture 26-05: purpose to check current state of all parts in development and the testing of Radio X
TM1 has learned at a different meeting that the software in test environment 1 will be downgraded to an older 
version. In previous weeks, the teams experienced problems with the test environment that are traced to the test 
system, not to the software being tested. The participants discuss this and agree that the effects it will have on 
node testing can be handled.

Relevance

Daily scrum 12-02: purpose to report and coordinate what the team members will do during the day
DE1, DE2, and DE3 are the only ones in the team who are not sick or on leave this day. They inform each other 
about what they will be working on during the day. They point to the different notes and magnets on the white-
board. DE1 moves one note to the finished side of the whiteboard and one to the ongoing side to signal that he 
has begun a new task this day. 

Relevance

Daily scrum 13-02: purpose to report and coordinate what the team members will do during the day
TL has returned from sick leave and joins DE1, DE2, and DE3 in the scrum. They all tell each other what they 
plan to work on this day. Since TL has been sick, he needs to get up to speed again. DE2 is working on testing 
Radio X and has a lot to do. DE1 and DE3 will be testing some hardware in the team’s own small test lab. 


